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SECTION A

Unit - 1: Physics and Measurement
Physics, technology and society, S. I. units, fundamental and derived units, least count, accur:
instruments, errors in measurement.

Dimensions of physical quantities, dimensional analysis and its applications.
Unit - 2: Kinematics

Frame of reference, motion in a straight line: position-time graph, speed ang\ve ~ n
average speed and instantaneous velocity.

and non-uniform motion,

Uniformly accelerated motion, velocity-time, position-time graphs, relatio i{ormly accelerated motion.
Scalars and vectors, vector addition and subtraction, zero vector, scalar_and or products, unit vector, resolution of

a vector, relative velocity, motion in a plane, projectile motion, unifor i ﬁnotion.

Unit - 3: Laws of Motion %

Force and inertia, Newton’s first law of motion, momentum, New d law of motion, impulse, Newton’s third law
of motion, law of conservation of linear momentum and its ap %, equilibrium of concurrent forces.

Static and kinetic friction, laws of friction, rolling friction. @Q

Dynamics of uniform circular motion: centripetal force and(its agpfications.

Unit - 4: Work, Energy and Power
Work done by a constant force and a variable force,=kinetic’ And potential energies, work-energy theorem, power.
Potential energy of a spring, conservation of mecharnieal gnergy, conservative and non-conservative forces, elastic and

inelastic collisions in one and two dimensions. Q

Unit - 5: Rotational Motion %

Centre of mass of a two-particle system, c% mass of a rigid body, basic concepts of rotational motion, moment of
a force, torque, angular momentum, conge of angular momentum and its applications, moment of inertia, radius
of gyration, values of moments of inertja simple geometrical objects, parallel and perpendicular axes theorems and

their applications. %
iQral motion.

Rigid body rotation, equations of

Unit - 6: Gravitation %

Viscosit oRes’s law, terminal velocity, streamline and turbulent flow, Reynolds number, Bernoulli’s principle and its

apphi * For latest information refer prospectus 2014
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Surface energy and surface tension, angle of contact, application of surface tension - drops, bubbles and capiiary .
Heat, temperature, thermal expansion, specific heat capacity, calorimetry, change of state, latent heat.

Heat transfer-conduction, convection and radiation, Newton’s law of cooling. @

Unit - 8: Thermodynamics

Thermal equilibrium, zeroth law of thermodynamics, concept of temperature, heat, work and int energy/first law of
thermodynamics. N

Second law of thermodynamics, reversible and irreversible processes, Carnot engine and itscy.
Unit - 9: Kinetic Theory of Gases
Equation of state of a perfect gas, work done on compressing a gas.

Kinetic theory of gases - assumptions, concept of pressure, kinetic energy and temperafirg; Tmg/speed of gas molecules,

degrees of freedom, law of equipartition of energy, applications to specific heat ca

0f gases, mean free path,
Avogadro’s number. @ )
Unit - 10: Oscillations and Waves \
K )

Periodic motion - period, frequency, displacement as a function of time, peri , simple harmonic motion (S.H.M.)
and its equation, phase, oscillations of a spring - restoring force and force consta ergy in S.H.M. - kinetic and potential
energies, simple pendulum - derivation of expression for its time period, ff¢e, far€ed and damped oscillations, resonance.

Wave motion, longitudinal and transverse waves, speed of a wave, di ¢} relation for a progressive wave, principle
of superposition of waves, reflection of waves, standing waves in stri organ pipes, fundamental mode and harmonics,
beats, Doppler effect in sound. @

Unit - 11: Electrostatics

Electric charges, conservation of charge, Coulomb’s law-forc e two point charges, forces between multiple charges,
superposition principle and continuous charge distributi
Electric field, electric field due to a point charge, electkg fi ines, electric dipole, electric field due to a dipole, torque

on a dipole in a uniform electric field.

Electric flux, Gauss’s law and its applications to fipg
charged infinite plane sheet and uniformly c

arged '
Electric potential and its calculation for a poe, electric dipole and system of charges, equipotential surfaces,
electrical potential energy of a system of tﬂr' charges in an electrostatic field.

due to infinitely long, uniformly charged straight wire, uniformly
spherical shell.

Conductors and insulators, dielectrics an% polarization, capacitor, combination of capacitors in series and in parallel,
t

capacitance of a parallel plate capacitgrw without dielectric medium between the plates, energy stored in a capacitor.
Unit - 12: Current Electricity

Electric current, drift veloci 's law, electrical resistance, resistances of different materials,
V-I characteristics of ohmic an¢n ic conductors, electrical energy and power, electrical resistivity, colour code for
resistors, series and parall ingtions of resistors, temperature dependence of resistance.

Electric cell and its intern e, potential difference and emf of a cell, combination of cells in series and in parallel.
Kirchhoff's laws and $he| tions, Wheatstone bridge, metre bridge.

s applications.

Ampere’s la 5
Force on a mx }oharge in uniform magnetic and electric fields, cyclotron.
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Current loop as a magnetic dipole and its magnetic dipole moment, bar magnet as an equivalent solenoid, m ticJeld
lines, earth’s magnetic field and magnetic elements, para-, dia- and ferro- magnetic substances .

Magnetic susceptibility and permeability, hysteresis, electromagnets and permanent magnets. @

Unit - 14: Electromagnetic Induction and Alternating Currents

Electromagnetic induction, Faraday’s law, induced emf and current, Lenz’s law, Eddy currents, self and nductance.

Alternating currents, peak and rms value of alternating current/ voltage, reactance and impeda% series circuit,

resonance, quality factor, power in AC circuits, wattless current.
AC generator and transformer.

Unit - 15: Electromagnetic Waves

Electromagnetic waves and their characteristics, transverse nature of electromagnetic wav Ssiromagnetic spectrum
(radio waves, microwaves, infrared, visible, ultraviolet, X-rays, gamma rays). Applic S lectromagnetic waves.
Unit - 16: Optics %

Reflection and refraction of light at plane and spherical surfaces, mirro ota internal reflection and its
applications, deviation and dispersion of light by a prism, lens formula, grifi , power of a lens, combination of
thin lenses in contact, microscope and astronomical telescope (reflecting cting) and their magnifying powers.

fract@ using Huygens principle, interference,
rces and sustained interference of light,
icroscopes and astronomical telescopes,
light and polaroids.

Wave optics - wavefront and Huygens principle, laws of reflection an
Young’s double slit experiment and expression for fringe width, cohe
diffraction due to a single slit, width of central maximum, resolving

polarisation, plane polarized light, Brewster’s law, uses of plane%

Unit - 17: Dual Nature of Matter and Radiation

Dual nature of radiation, photoelectric effect, Hertz and Lenardis ofjgervations, Einstein’s photoelectric equation, particle
nature of light.

Matter waves-wave nature of particle, de Broglie relation on-Germer experiment.

Unit - 18: Atoms and Nuclei
Alpha-particle scattering experiment, Rutherford’

Composition and size of nucleus, atomic ma
particles/rays and their properties, radioacti%
S

and its variation with mass number, nucl

atom, Bohr model, energy levels, hydrogen spectrum.

topes, isobars, isotones, radioactivity-alpha, beta and gamma
, mass-energy relation, mass defect, binding energy per nucleon
and fusion.

Unit - 19: Electronic Devices

Semiconductors, semiconductor diod
of LED, photodiode, solar cell. &
characteristics of a transistor, trah
AND, NOT, NAND and NOR)

%racteristics in forward and reverse bias, diode as a rectifier, I-V characteristics
-xé Zener diode as a voltage regulator, junction transistor, transistor action,
ag an amplifier (common emitter configuration) and oscillator, logic gates (OR,
as a switch.

Unit - 20: Communicatio
Propagation of electro

amplitude and freque @)
communication syste %%

e Diagram only).
‘@ SECTION B
N .

ation, bandwidth of signals, bandwidth of transmission medium, basic elements of a

Unit - 21 : Ex erital Skills

Familiarity basic approach and observations of the experiments and activities:

° -its use to measure internal and external diameter and depth of a vessel.
° ‘its use to determine thickness/diameter of thin sheet/wire.
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Metre Scale - mass of a given object by principle of moments.

Young’s modulus of elasticity of the material of a metallic wire.

Surface tension of water by capillary rise and effect of detergents.

Co-efficient of Viscosity of a given viscous liquid by measuring terminal velocity of a given spher;j
Plotting a cooling curve for the relationship between the temperature of a hot body and time. @
Speed of sound in air at room temperature using a resonance tube.

Specific heat capacity of a given (i) solid and (ii) liquid by method of mixtures.
Resistivity of the material of a given wire using metre bridge.

Resistance of a given wire using Ohm’s law. @
Potentiometer :
(i) Comparison of emf of two primary cells. %
(ii) Determination of internal resistance of a cell.
e Resistance and figure of merit of a galvanometer by half deflection method.
Focal length of: @
(i) Convex mirror (ii) Concave mirror and (iii) Convex lens using parallN -
Plot of angle of deviation vs angle of incidence for a triangular prism@

Q

Refractive index of a glass slab using a travelling microscope.
Characteristic curves of a p-n junction diode in forward and revers%Q
v

Characteristic curves of a Zener diode and finding reverse brea tage.

Characteristic curves of a transistor and finding current gain an%e gain.

Identification of Diode, LED, Transistor, IC, Resistor, Capacit ixed collection of such items.
Using multimeter to:

(i) Identify base of a transistor @

(ii) Distinguish between npn and pnp type transistor

(iii) See the unidirectional flow of current in case of nd an LED.
(iv) Check the correctness or otherwise of a given cthghic component (diode, transistor or IC).

CHEMISTRY ((\g
N
SECTION - A (Physical Chemistry)
UNIT - 1: SOME BASIC CONCEPTS IN C%T Y
ry,

Matter and its nature, Dalton’s atomic cept of atom, molecule, element and compound, physical quantities

and their measurements in chemistry, and accuracy, significant figures, S.I. units, dimensional analysis, Laws
of chemical combination, atomic<&nd ar masses, mole concept, molar mass, percentage composition, empirical
?&% S

o
NN
and molecular formulae, chemic and stoichiometry.

UNIT - 2: STATES OF MATT
Classification of matter into 7 liguid and gaseous states.

Gaseous State - Measura ) ies of gases, Gas laws - Boyle’s law, Charle’s law, Graham’s law of diffusion, Avogadro’s
law, Dalton’s law of pgr i ssute, concept of absolute scale of temperature, Ideal gas equation, kinetic theory of gases
(only postulates), ‘u* R average, root mean square and most probable velocities, real gases, deviation from Ideal
behaviour, compressibifity\\{&ctor, van der Waals equation.

Liquid State - Pr
(qualitative trea

erti%s of liquids - vapour pressure, viscosity and surface tension and effect of temperature on them
nly).

Solid Stat ication of solids - molecular, ionic, covalent and metallic solids, amorphous and crystalline solids
Bragg’s Law and its applications, unit cell and lattices, packing in solids (fcc, bcc and hcp lattices),
s involving unit cell parameters, imperfection in solids, electrical, magnetic and dielectric properties.
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UNIT - 3: ATOMIC STRUCTURE

uncertainty principle, elementary ideas of quantum mechanics, quantum mechanical model of atom, its rignt features,
concept of atomic orbitals as one electron wave functions, variation of ¥ and W2 with r for 1s
quantum numbers (principal, angular momentum and magnetic quantum numbers)

electron and radii of the different orbits, limitations of Bohr's model, dual nature of matter, de-Broglie’s relati &
0

d 2s Orbitals, various

orbitals.

UNIT - 4: CHEMICAL BONDING AND MOLECULAR STRUCTURE
Kossel - Lewis approach to chemical bond formation, concept of ionic and covalen
lonic Bonding - Formation of ionic bonds, factors affecting the formation of ioni

O

Covalent Bonding - concept of electronegativity, Fajan’s rule, dipole mome Shell Electron Pair Repulsion
(VSEPR) theory and shapes of simple molecules.

Quantum mechanical approach to covalent bonding - valence bond theory - i tant features, concept of hybridization
involving s, p and d orbitals, Resonance. &

Molecular Orbital Theory - its important features, LCAOs, types of u rbitals (bonding, antibonding), sigma and
pi-bonds, molecular orbital electronic configurations of homonuclea ic molecules, concept of bond order, bond

length and bond energy. @
Elementary idea of metallic bonding, hydrogen bonding and j n ions.
UNIT - 5: CHEMICAL THERMODYNAMICS

Fundamentals of thermodynamics: system and surroundj extensive and intensive properties, state functions, types
of processes.

First law of thermodynamics - Concept of work, i | energy and enthalpy, heat capacity, molar heat capacity,
Hess’s law of constant heat summation, enthalpies Q nd )dissociation, combustion, formation, atomization, sublimation,

phase transition, hydration, ionization and solut

D

Second law of thermodynamics - Spontaneiy~of prdcesses, AS of the universe and AG of the system as criteria for

spontaneity, AG° (standard Gibbs energy nd equilibrium constant.
UNIT - 6: SOLUTIONS

Different methods for expressing coneent of solution - molality, molarity, mole fraction, percentage (by volume and
mass both), vapour pressure of Raoult’s law - Ideal and non-ideal solutions, vapour pressure - composition
plots for ideal and non-ideal sol olligative properties of dilute solutions - relative lowering of vapour pressure,

depression of freezing point, of boiling point and osmotic pressure, determination of molecular mass using
colligative properties, abnorm of molar mass, van't Hoff factor and its significance.

UNIT - 7: EQUILIBRIU

Meaning of equilibri cepd of dynamic equilibrium.
Equilibria involvin processes - Solid - liquid, liquid - gas and solid - gas equilibria, Henry’s law, general
characteristics of ey involving physical processes.

Equilibria i vir@ chemical processes - Law of chemical equilibrium, equilibrium constants
(Kpand K;) a %\;@ nificance, significance of AG and AG° in chemical equilibria, factors affecting equilibrium concentration,
pressure, \e\\-!g e, effect of catalyst, Le - Chatelier’s principle.

lonic eg — Weak and strong electrolytes, ionization of electrolytes, various concepts of acids and bases (Arrhenius,
Bronste owry and Lewis) and their ionization, acid - base equilibria (including multistage ionization) and ionization
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constants, ionization of water, pH scale, common ion effect, hydrolysis of salts and pH of their solutions, i f
sparingly soluble salts and solubility products, buffer solutions. .

UNIT - 8 : REDOX REACTIONS AND ELECTROCHEMISTRY

Electronic concepts of oxidation and reduction, redox reactions, oxidation number, rules for assigning @umber,
balancing of redox reactions.

Electrolytic and metallic conduction, conductance in electrolytic solutions, molar conductivities thei@variation with

electrode potential, half - cell and cell reactions, emf of a galvanic cell and its measure rmst equation and its
applications, relationship between cell potential and Gibbs’ energy change, dry cell and% mulator, fuel cells.

UNIT -9 : CHEMICAL KINETICS
Rate of a chemical reaction, factors affecting the rate of reactions -concentration, -:< re, pressure and catalyst,
elementary and complex reactions, order and molecularity of reactions, rate Iaw, .b) and its units, differential
and integral forms of zero and first order reactions, their characteristics and h ffect of temperature on rate of
reactions - Arrhenius theory, activation energy and its calculation, collisiop\t Nimolecular gaseous reactions (no
derivation).

concentration: Kohlrausch’s law and its applications.
Electrochemical cells - electrolytic and galvanic cells, different types of electrodes, electrode ?jincluding standard

UNIT - 10 : SURFACE CHEMISTRY S
Adsorption - Physisorption and chemisorption and their characteristic ong affecting adsorption of gases on solids,
Freundlich and Langmuir adsorption isotherms, adsorption from sol(gi

Colloidal state - distinction among true solutions, colloids and s, classification of colloids - lyophilic, lyophobic,

multi molecular, macromolecular and associated colloids (mice , paration and properties of colloids - Tyndall effect,
Brownian movement, electrophoresis, dialysis, coagulatio d ulation, emulsions and their characteristics.

Catalysis - Homogeneous and heterogeneous, activity and selectivi% atalysts, enzyme catalysis and its mechanism.

Section - B (Inorganic Chemistry)

UNIT - 11: CLASSIFICATION OF ELEMENTS AND ITY IN PROPERTIES

Modern periodic law and present form of the periodiC(t , p, d and f block elements, periodic trends in properties of
elements-atomic and ionic radii, ionization enthalp tr ain enthalpy, valence, oxidation states and chemical reactivity.
UNIT - 12: GENERAL PRINCIPLES AND P OF ISOLATION OF METALS

Modes of occurrence of elements in natur i , ores, steps involved in the extraction of metals - concentration,
reduction (chemical and electrolytic meth refining with special reference to the extraction of Al, Cu, Zn and Fe,

thermodynamic and electrochemical pri le olved in the extraction of metals.

UNIT - 13: HYDROGEN

Position of hydrogen in periodic @ pes, preparation, properties and uses of hydrogen, physical and chemical
properties of water and heavy w Cture, preparation, reactions and uses of hydrogen peroxide, classification of
hydrides - ionic, covalent and hydrogen as a fuel.

UNIT - 14: s - BLOCK ELEM ALKALI AND ALKALINE EARTH METALS)

Group - 1 and 2 Elements

General introduction, el ic configuration and general trends in physical and chemical properties of elements, anomalous

properties of the first/ele of each group, diagonal relationships.

Preparation and pe @ of some important compounds - sodium carbonate, sodium hydroxide and sodium hydrogen
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Group - 13
Preparation, properties and uses of boron and aluminium, structure, properties and uses of borax, boric ac@e,
boron trifluoride, aluminium chloride and alums. @

Group - 14
Tendency for catenation, structure, properties and uses of allotropes and oxides of carbon, silicon tetre@@e, silicates,

zeolites and silicones. &S

Group - 15

Properties and uses of nitrogen and phosphorus, allotropic forms of phosphorus, preparati ies, structure and
uses of ammonia, nitric acid, phosphine and phosphorus halides, (PCl;, PCls), structures of o d oxoacids of nitrogen

and phosphorus. %
Group - 16
Preparation, properties, structures and uses of ozone, allotropic forms of sulphur, p -&I.‘. Q) properties, structures and

uses of sulphuric acid (including its industrial preparation), Structures of ox

Group - 17
Preparation, properties and uses of hydrochloric acid, trends in the acidic natugen halides, structures of interhalogen

compounds and oxides and oxoacids of halogens. N
Group - 18 %

Occurrence and uses of noble gases, structures of fluorides and o%

UNIT - 16: d - and f - BLOCK ELEMENTS @
Transition Elements
General introduction, electronic configuration, occurrence a ragteristics, general trends in properties of the first row

transition elements - physical properties, ionization entha
magnetic properties, complex formation, interstitial compo

and KMnO,.
Inner Transition Elements %

Lanthanoids - Electronic configuration, oxidat'@?s and lanthanoid contraction.

Actinoids - Electronic configuration and oxi

y formation, preparation, properties and uses of K,Cr,0,

es.

UNIT - 17: COORDINATION COMPOU %

Introduction to coordination compounds, er'sthieory, ligands, coordination number, denticity, chelation, IUPAC nomenclature
of mononuclear coordination compoyrd erism, bonding -valence bond approach and basic ideas of crystal field
theory, colour and magnetic prop 'ance of coordination compounds (in qualitative analysis, extraction of metals
and in biological systems).

UNIT - 18: ENVIRONMENTAL C MIISTRY
Environmental Pollution

Tropospheric pollutants\- eous pollutants: oxides of carbon, nitrogen and sulphur, hydrocarbons, their sources,
harmful effects and pr , green house effect and global warming, acid rain.

Particulate poIIuta:oke, dust, smog, fumes, mist, their sources, harmful effects and prevention.

Stratospheric p utl% Formation and breakdown of ozone, depletion of ozone layer - its mechanism and effects.

Water Pollutio jor pollutants such as, pathogens, organic wastes and chemical pollutants, their harmful effects and

jor pollutants like pesticides (insecticides, herbicides and fungicides), their harmful effects and prevention.
ntrol environmental pollution.
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xii

SECTION - C (Organic Chemistry)

UNIT - 19: PURIFICATION AND CHARACTERISATION OF ORGANIC COMPOUNDS

Purification - Crystallization, sublimation, distillation, differential extraction and chromatography - princ@rd their
applications.

Qualitative analysis - Detection of nitrogen, sulphur, phosphorus and halogens. @
Quantitative analysis (Basic principles only) - Estimation of carbon, hydrogen, nitrogen, halogeng,@ phosphorus.
Calculations of empirical formulae and molecular formulae, numerical problems in organic qu iye~analysis.

UNIT - 20: SOME BASIC PRINCIPLES OF ORGANIC CHEMISTRY
Tetravalency of carbon, shapes of simple molecules - hybridization (s and p), classificatio ic compounds based
on functional groups: and those containing halogens, oxygen, nitrogen and sulphur, h%@ series, Isomerism -

structural and stereoisomerism.
Nomenclature (trivial and IUPAC)

Covalent bond fission - Homolytic and heterolytic: free radicals, carbocations.a @

and free radicals, electrophiles and nucleophiles.

Electronic displacement in a covalent bond - Inductive effect, electroresonance and hyperconjugation.
Common types of organic reactions - Substitution, addition, eliminatig arangement.

UNIT - 21: HYDROCARBONS ©
Classification, isomerism, IUPAC nomenclature, general methods o

, stability of carbocations

on, properties and reactions.
Alkanes - Conformations: Sawhorse and Newman projections ( mechanism of halogenation of alkanes.

Alkenes - Geometrical isomerism, mechanism of electrophilic _dddition of hydrogen, halogens, water, hydrogen
halides (Markownikoff’s and peroxide effect), ozonolysis, oxidgtijon,{and polymerization.

Alkynes - Acidic character, addition of hydrogen, h@og
Aromatic hydrocarbons - Nomenclature, benzene - str
halogenation, nitration, Friedel — Craft’'s alkylation and a
benzene.

UNIT - 22: ORGANIC COMPOUNDS CONTAINI
General methods of preparation, properties V\g ohs, nature of C-X bond, mechanisms of substitution reactions.

. water and hydrogen halides, polymerization.
aromaticity, mechanism of electrophilic substitution:

Uses/environmental effects of chloroform, iodgfes

'*" G OXYGEN

Alcohols - Identification of primary, and tertiary alcohols, mechanism of dehydration.

Phenols - Acidic nature, electrop ution reactions: halogenation, nitration and sulphonation, Reimer - Tiemann
reaction.

Ethers - Structure.
Aldehydes and Ketones -
and ketones, important r ps™8uch as - nucleophilic addition reactions (addition of HCN, NH; and its derivatives),
Grignard reagent, oxidation; xequction (Wolff Kishner and Clemmensen), acidity of a-hydrogen, aldol condensation, Cannizzaro

reaction, haloform :(r o) emical tests to distinguish between aldehydes and ketones.
Carboxylic acids - A rength and factors affecting it.
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Xiii

UNIT - 25: POLYMERS
General introduction and classification of polymers, general methods of polymerization - addition and coNdensation,
copolymerization, natural and synthetic rubber and vulcanization, some important polymers with emphasis on Q“) mers

and uses - polythene, nylon, polyester and bakelite.

UNIT - 26: BIOMOLECULES @
General introduction and importance of biomolecules. N
Carbohydrates - Classification: aldoses and ketoses, monosaccharides (glucose and fructose), co, onosaccharides
of oligosaccharides (sucrose, lactose, maltose).

Proteins - Elementary Idea of o - amino acids, peptide bond, polypeptides, proteins - prim
quaternary structure (qualitative idea only), denaturation of proteins, enzymes. %

Vitamins - Classification and functions.
Nucleic acids - Chemical constitution of DNA and RNA, biological functions of .
UNIT - 27: CHEMISTRY IN EVERYDAY LIFE

Chemicals in medicines - Analgesics, tranquilizers, antiseptics, disinfect
antacids, antihistamins - their meaning and common examples.

Chemicals in food - Preservatives, artificial sweetening agents - com%(qmples.

Cleansing agents - Soaps and detergents, cleansing action.

UNIT - 28: PRINCIPLES RELATED TO PRACTICAL CHEMIST
e
xyl

bials, antifertility drugs, antibiotics,

Detection of extra elements (N, S, halogens) in organic compoun
(alcoholic and phenolic), carbonyl (aldehyde and ketone), cafifo

Chemistry involved in the preparation of the following:
Inorganic compounds - Mohr’s salt, potash alum.

ction of the following functional groups: hydroxyl
amino groups in organic compounds.

Organic compounds - Acetanilide, p-nitroacetanilide,
Chemistry involved in the titrimetric exercises - Acid

vs KMnO,.
Chemical principles involved in the qualitati Iysis:

Cations - Pb?*, Cu?*, AI**, Fe%, Zn%, Ni®*, C " Mg?*, NH,*.

Anions — CO;%, S%, SO,%, NO,, NO;, % < (insoluble salts excluded).
Chemical principles involved in the foll riments:

1. Enthalpy of solution of CuSO,

2. Enthalpy of neutralization of gfto nd strong base.

in
3. Preparation of lyophilic and ly S ols.
i with hydrogen peroxide at room temperature.

llow, iodoform.
nd the use of indicators, oxalic acid vs KMnO,, Mohr’s salt

MATHEMATICS @

~

o~

UNIT - 1 : SETS, R@ ND FUNCTIONS
Sets and their representat nion, intersection and complement of sets and their algebraic properties, power set, relations,
types of relations, eq @’:’ ce relations, functions, one-one, into and onto functions, composition of functions.

UNIT - 2 : COMPLEXNUMBERS AND QUADRATIC EQUATIONS

Complex nu 4.:-\\1 ordered pairs of reals, representation of complex numbers in the form a + ib and their representation
Argand~diagram, algebra of complex numbers, modulus and argument (or amplitude) of a complex number,

omplex number, triangle inequality, quadratic equations in real and complex number system and their

n between roots and coefficients, nature of roots, formation of quadratic equations with given roots.

square K
solutions
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Xiv

UNIT - 3 : MATRICES AND DETERMINANTS

Matrices, algebra of matrices, types of matrices, determinants and matrices of order two and three. Properties of d
evaluation of determinants, area of triangles using determinants. Adjoint and evaluation of inverse of a
using determinants and elementary transformations, Test of consistency and solution of simultaneous li

two or three variables using determinants and matrices.

UNIT - 4 : PERMUTATIONS AND COMBINATIONS %Q
Fundamental principle of counting, permutation as an arrangement and combination as selectio of P (n,r) and
C (n,r), simple applications.

UNIT - 5 : MATHEMATICAL INDUCTION
Principle of Mathematical Induction and its simple applications. %
UNIT - 6 : BINOMIAL THEOREM AND ITS SIMPLE APPLICATIONS

Binomial theorem for a positive integral index, general term and middle term, p inomial coefficients and

Arithmetic and Geometric progressions, insertion of arithmetic, geometric etween two given numbers. Relation

simple applications.
UNIT - 7 : SEQUENCES AND SERIES

mes
between A.M. and G.M. Sum upto n terms of special series: Zn, Z naqﬁrithmetic - Geometric progression.

UNIT - 8 : LIMITS, CONTINUITY AND DIFFERENTIABILITY C

Real - valued functions, algebra of functions, polynomials, rational,tige etric, logarithmic and exponential functions,
inverse functions. Graphs of simple functions. Limits, continuity an entiability. Differentiation of the sum, difference,
product and quotient of two functions. Differentiation of trigofforhe |nverse trigonometric, logarithmic, exponential,
composite and implicit functions, derivatives of order upto two—R
of derivatives: Rate of change of quantities, monotonic - |
functions of one variable, tangents and normals. %
UNIT - 9 : INTEGRAL CALCULUS

Integral as an anti - derivative. Fundamental integrals.in ing)algebraic, trigonometric, exponential and logarithmic functions.
Integration by substitution, by parts and by partions. Integration using trigonometric identities.

Evaluation of simple integrals of the type%
dx .[ dx dx .[ dx .[ .[ dx .[ (px+ q)dx .[ (px + q)dx
xXra¥ g2 Tat X 2 XHE I Jax? +bx+c P @t +bx+¢" fax® 1 dx +c
.[\/az +x? dx and j\/xz —-a? dx &
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XV

Circles, conic sections - Standard form of equation of a circle, general form of the equation of a circle, it
centre, equation of a circle when the end points of a diameter are given, points of intersection of a line and ircteywith
the centre at the origin and condition for a line to be tangent to a circle, equation of the tangent. Se ones,
equations of conic sections (parabola, ellipse and hyperbola) in standard forms, condition for y = mx +¢#0J%e g tangent
and point(s) of tangency.

UNIT - 12: THREE DIMENSIONAL GEOMETRY S

Coordinates of a point in space, distance between two points, section formula, direction ratios ang-dire cosines, angle
between two intersecting lines. Skew lines, the shortest distance between them and its equati tions of a line and
a plane in different forms, intersection of a line and a plane, coplanar lines.

UNIT - 13: VECTOR ALGEBRA
Vectors and scalars, addition of vectors, components of a vector in two dimensions r imensional space, scalar
and vector products, scalar and vector triple product.

UNIT - 14: STATISTICS AND PROBABILITY
Measures of Dispersion - Calculation of mean, median, mode of grouped apd ouped data. Calculation of standard

deviation, variance and mean deviation for grouped and ungrouped data.

. Baye’s theorem, probability distribution

Probability - Probability of an event, addition and multiplication theorems of prpbabi
of a random variate, Bernoulli trials and Binomial distribution. %Q

UNIT - 15: TRIGONOMETRY %

Trigonometrical identities and equations. Trigonometrical functiong/tayerse/trigonometrical functions and their properties.
Heights and Distances.

UNIT - 16: MATHEMATICAL REASONING @

Statements, logical operations and, or, implies, implied by, if\@nd of\y if. Understanding of tautology, contradiction, converse

and contrapositive. %
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CHAPTER

|

Let [€,] denote the dimensional formula of the permittivity

of vacuum. If M = mass, L= length, T = time and A = electric

current, then

(@) [ =[M'L*T'A] (b) [€o]=[M'L>T*A]

(©) [ =M'LT*A’] (d) [€o]=[M'L*T"'A7]
(2013)

Resistance of a given wire is obtained by measuring the

current flowing in it and the voltage difference applied across

it. If the percentage errors in the measurement of the current

and the voltage difference are 3% each, then error in the

value of resistance of the wire is

(a) zero b)) 1% (©) 3% (d) 6%
(2012)

The respective number of significant figures for the numbers
23.023, 0.0003 and 2.1 x 1073 are

(a) 4,4,2 (b) 5, 1,2 <
) 51,5 @ 5,5, 2. 20 (N
The dimension of magnetic field in M, L, T and C (co b

is given as

(a) MT2C! (b) MLT'C!

(c) MT?C? (d) MT!C %ﬁz 8)
Which of the following units denotes the di q /Q2,
where Q denotes the electric charge?

(a) weber (WD) (b) Wb/

(c¢) henry (H) d H/ (2006)

9
S

Q
SN
W

() 2. (@) 3. (b
A 8. (b 9. (©

Ancwar Koy )
Answer Key

PHYSICS AND
MEASUREMENT

6.  Out of the following paifssAvh e does not have identical

dimensions?

(a) moment of ine ment of a force

(b) work and torg

(c) angul Planck’s constant

(d) impulse (2005)
7.  Which owing represents the correct dimensions

of the coeffi of viscosity?

T2 (b) MLT!
(d) ML2T?2 (2004)

8. ical quantities not having same dimensions are

e and work

Pt
% omentum and Planck's constant
@ stress and Young's modulus
v

speed and (Uyg,) 2. (2003)

} . Dimensions of M%’ where symbols have their usual
0o
meaning, are
@ [L'T] (b [L?T] (o) [L*T7] (d) [LT].
(2003)

10. Identify the pair whose dimensions are equal.
(a) torque and work (b) stress and energy
(c) force and stress (d) force and work.

(2002)

4.
10.

() 5.

@

© @
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2 JEE MAIN CHAPTERWISE EXPLORER|
ng/pﬂa/na/bllo/ms/ §§
1. (c) : According to Coulomb’s law [henry] = [ML? T2 A2] @
Q
— 1 511512 60 _ L q1q2 |:£2:| — [MT—Z A_z] %
e : Q
[AT][AT] Obviously henry (H) has gfansqns” ML
[e]= o =5 =M LT'A’] y henry - o
[MLT ™ ][L]
6. (a) : Moment of inertig (1) :
2. (d):R:%,-, AR _ AV AL &[] = [ML]
R ) v ) ! Moment of force (
The percentage error in R is [C] = [] 2] or [C] = [ML? T?]
AR 1002 AV 100+ AL w100 - 39% + 3% = 6% N.[omen.t of 1 a ment of a force do not have identical
R v I dimensigns
3. (b) : (i) All the non-zero digits are significant. 7. 6Ty
(i1) All the zeros between two non-zero digits are significant, _[F]
no matter where the decimal point is, if at all. = [71[v]
(ii1)If the number is less than 1, the zero(s) on the right of —{MLT?] .
decimal point but to the left of the first non-zero digit are 0 - [L[LT '] or [n] =[ML" T'].
not significant. 8. :{Momentum] = [MLT']
(iv)The power of 10 is irrelevant to the determination of ¢k's constant] = [ML2T ']
significant figures. -
g. y mentum and Planck's constant do not have same
According to the above rules, 1 .
imensions.
23.023 has 5 significant figures. %
0.0003 has 1 significant figures. \) . (¢) : Velocity of light in vacuum = L
2.1 x 107 has 2 significant figures. JHoEo
4. (d): Lorentz force =| F |=| gV x B | or [LT] :{ 1 }
(= LF1 _ MLT? _mLT? 1@ VHo®o
¢lvl cxLr'  crr! o 121=[ 1
5. (¢) : [ML2Q?] = [ML2 A2 T?] | Mot

[Wb] = [ML? T2 A™]

Dimensions of 18 :[LZT"Z]
Wb 2 - 00
{2} =[MT*A™"] . ~
m % 10. (a) : Torque and work have the same dimensions.
O
:\ e
<
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CHAPTER

2

A projectile is given an initial velocity of (i +2/)m/s, where 7.  For a particle in uniforrdetrcuta=dotion, the acceleration
: at a point P(R, 0) o Cirgle OFradius R is (Here 0 is

i is along the ground and}' is along the vertical. If
g = 10 m/s?, the equation of its trajectory is

(a) 4y = 2x — 25x2 (b) y=x — 5x2 @ ~ ) = c0s0i + Y sind }
(¢) y=2x— 5x2 (d) 4y = 2x — 5x2 (2013) R R R
A boy can throw a stone up to a maximum height of 10 m. () - ose} (d) —ﬁcoseg— ﬁsin 9}
The maximum horizontal distance that the boy can throw the

R R
. 201
same stone up to will be (2010)

(@ 10m (b) 10v2m (c) 20 m (d) 2082 m 8. A p%ﬂ%s in counter-clockwise direction on a circular
p 0
i

(2012) in the figure. The movement of P is such that

ut a length s = £ + 5, where s is in metres and ¢
An object moving with a speed of 6.25 m 57/, is decelerated T seconds. The radius of the path is 20 m. The acceleration
at a rate given by % = 2.5V, where v is the instantaneous @v en t =2 s is nearly
1

. ) 2
speed. The time taken by the object, to come to rest, would be 4ms

(@) 1s (b) 2s (c) 4s (d) 8s 7 ) 13ms?
(201 g > y)
% (¢) 12m s>
A water fountain on the ground sprinkles water all arounfly } R
If the speed of water coming out of the fountain is v, t t (d) 72ms A »x (2010)
area around the fountain that gets wet is 9. A particle has an initial velocity 3; +4; and an acceleration
2 v n vt i G i
() LA ®) T3 © 5.7 of 0.4i+0.3; . Its speed after 10 s is
g g g T (a) 10 units (b) 732 units
011) (¢) 7 units (d) 8.5 units (2009)

With the 10. A body is at rest at x = 0. At ¢ = 0, it starts moving in the

s shown in positive x-direction with a constant acceleration. At the same
instant another body passes through x = 0 moving in the
positive x-direction with a constant speed. The position of
the first body is given by x,(#) after time ¢ and that of the
second body by x, (t) after the same time interval. Which of
the following graphs correctly describes (x; — x,) as a function

(a) 5 mgv,t® coseg
A ?) of time #?
(b) —mgv,t’ cos0 j () =x)) (=)
px
A 1 2 .
(©) mgv,tcosbk \ d) - 5 Mg Vol cosOk () i (b)

x-axis with an initial velocity v, in the

) v, sin0
the figure. Ata time f<— &

the particle is

where ;,]A'andlg gré/ i vectors along x, y and z-axis ol t o1 t
respectively. B
(2010) (XI _xz) (x Xz)
xing with velocity v = K(y£+ xf'), where K
The general equation for its path is (c) d _| . (2008)
(b) y = x? + constant | / 0 \
(d) xy = constant (2010) ©
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4 JEE MAIN CHAPTERWISE EXPLORER|
11. The velocity of a particle is v = v, + g + fi. If its position is (a) A/9 metre from the ground
x =0 at = 0, then its displacement after unit time (¢ = 1) is (b) 7h/9 metre from the ground
a) vyt g2+ b) v+ 2g+3
EC; vz . g/z +§/ ; Ed; vz . gg+f f (2007) (c) 84/9 metre from the ground @
(d) 17h/18 metre from the ground. (2004)
12. A particle located at x = 0 at time ¢ = 0, starts moving along
the positive x-direction with a velocity v that varies as v = o/x. 20. If AxB=BxA, then the angle een Bis
The displacement of the particle varies with time as (@ m (b)y /3 (c) S (d) m/4.
(@ 7 b) 7 (c) ¢ (d) 7. ‘ (2004)
(2006) 21. A projectile can have the sgmelange/R for two angles of
13. A parachutist after bailing out falls 50 m without friction. projection. If 7, and 7, be Q% ) flights in the two cases,
When parachute opens, it decelerates at 2 m/s2. He reaches the then the product of tH¢ t (R of flights is directly
ground with a speed of 3 m/s. At what height, did he bail out? proportional to
(@ 293m (b) 11lm (c) 91m (d) 182 m (@ UR* (b 1 o) R (d) R~
(2005) (2004)
14. A car, starting from rest, accelerates at the rate f through a 22. Which of the statements is false for a particle
distance s, then continues at constant speed for time ¢ and movingQs ¢ QQjth a constant angular speed?
then decelerates at the rate f/2 to come to rest. If the total (a) The ' ctor is tangent to the circle.
distance traversed is 15 s, then () %& tion vector is tangent to the circle
1 ., 1 ., (c) t ration vector points to the centre of the circle
(@ s= E‘ft (b) = Z‘ft ( ity and acceleration vectors are perpendicular
© s=fi @ 5= /7 (2005) .
6 (2004)
15. The relation between time ¢ and distance x is t = ax?+ bx 13, Apall is thrown from a point with a speed v, at an angle of
where a and b are constants. The acceleration is ) tion 0. From the same point and at the same instant a
@-2a” ()2 () 2a® ()25 Iseon 7, Trom e same P
(2005 }% person starts running with a constant speed vy/2 to catch the
ball. Will the person be able to catch the ball? If yes, what
16. A particle is moving eastwards with a velocit k} should be the angle of projection?
5 m/s. In 10 s the velocity changes to 5 m/s noﬂhward% (a) yes, 60° (b) yes, 30°
average acceleration in this time is @ (¢) no (d) yes, 45°. (2004)
(a) zero
1 % 24. A car moving with a speed of 50 km/hr, can be stopped by
(b) N ms2 towards north-west @ brakes after at least 6 m. If the same car is moving at a speed
of 100 km/hr, the minimum stopping distance is
(©) % ms~2 towards north-east & (@ 12m  (b) 18m (c) 24m (d) 6m.
(2003)
(d) % ms~2 towards north E;% (2005) 25. A boy playing on the roof of a 10 m high building throws a
ball with a speed of 10 m/s at an angle of 30° with the
17. A projectile can have the sapseor for two angles of horizontal. How far from the throwing point will the ball be
projection. If ¢, and ¢, be the l%ights in the two cases, at the height of 10 m from the ground ? [g = 10 m/s?,
then the product of the ights is proportional to .
@) IR (b) R @2 d) 1R sin30° = 1/2, c0s30° = /3/2]
@ (2005) (a) 520 m (b) 433 m
18. ile trage a speed of 60 km/h, can brake (©) 2.60 m (d) 8.66 m. (2003)
f 20 m. If the car is going twice 26. The co-ordinates of a moving particle at any time ¢ are given
h% e stopping distance will be by x = a3 and y = P 3. The speed of the particle at time ¢
(¢) 60 m (d) 80 m. is given by
(2004)
19. d from the top of a tower of height 4 metre. (s “az +B° ®) 3 “az +B°

(c) 12\/a2+62 (d) Jo?+B*.

(2003)
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Kinematics

27.

28.

From a building two balls 4 and B are thrown such that A4 is
thrown upwards and B downwards (both vertically). If v, and
v are their respective velocities on reaching the ground, then
(@ vg>vy

(b)
(©) vi>vp

(d)

Speeds of two identical cars are u and 4u at a specific instant.
If the same deceleration is applied on both the cars, the ratio
of the respective distances in which the two cars are stopped
from that instant is

V4= Vp

their velocities depend on their masses. (2002)

29.

30.

(@ 1:1 (b) 1:4 (¢) 1:8

If a body looses half of its velocity on pei¢iratin
a wooden block, then how much will it p %

coming to rest?
(c) 3cm )

(@) 1cm (b) 2cm

4 cm.
N (2002)

agnitudes is 18 N
y )perpendicular to the

() 12N, 6N

(¢c) 10N, 8N (2002)

S Answer Key
2. (o) 3. (b 4. (b 5. () 6. (a
8. (a) 9. (b 10. (c) 11. (c) 12. (b)
(a) 14. (%) 15. (a) 16. (b) 17. (b) 18. (d)
(c) 20. (a) 21. (¢) 22. (b) 23. (a) 24. (c)
257 (d) 26. (b) 27. (b) 28. (d) 29. (a) 30. (b)
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JEE MAIN CHAPTERWISE EXPLORER|

ng/plfwnwbéo/ms/

1. (¢): Given:u=§+2}'
As ﬁ:ux;+uy}'
u,=1landu,=2
Also x = u,t

2

and y = ut— ;gt

xX=t
and y:21—%><10><t2 =257
Equation of trajectory is

y=2x-5x2

2. (c): Let u be the velocity of projection of the stone.

The maximum height a boy can throw a stone is
2
u .
Hmangzlom (1)
The maximum horizontal distance the boy can throw the same
stone is

2
RmaX:%:ZOm

(Using (1))
L dv_ Lav=25a
3. (b): 9= 2.5¢v or N
On integrating, within limit (v, = 6.25 m s! to v, = 0)

v,=0 t
[v"2dv=-2.5[dt

V=625 ms™' 0

2x Vs =25y = 1= =

2 . o 2
4. (b):Rmax:%:vE %
4 %

2_ TV

Area=n(R ) =—5
g
5. (d) : The position vector of the particle the origin at
any time ¢ is

7 = v, co80¢1 + (v, sin Of — %gtz)}' %
. - _ d
.~ Velocity vector, V=——

7
dt

- d "
v :E(vocoset1+(v

= vocosef+ @, sind<
The angular momen%
L=Fxmv %

L=m(F x V)

=m |:(VOCO
cosO f+(v0sin9—gt)})}
inO¢ — vogt2 cose)lAc

+ (vg sinBcos Ot — égtzv0 cos 9)(—;{)}

=m [— %vogt2 COS@]A{| =—

6. (a): Here, ¥=K(yi+x/

For a particle in uniform circular motion,

2
. y
Acceleration, a = — towards the centre

R
From figure,
2 2
_— YtV rovt o
d=-acos0i—asinb j Rcosez Rsme]
8. (@:5s=£+3

_ds _d 3,3y _32

== () =3
Tangential acceleration, a, = dv_d (3r*) =6t

>t dt dt

Att=2s,

v=3Q2)P =12 m/s, q,= 6(2) = 12 m/s?
Centripetal acceleration,

v (127 144 >
4= =507 = 30 =7.2m/s
Net acceleration,
a=\(@) + () =72 +(12)* ~ 14 m/s’
9. (b):v=u+at

V=(3i+4))+(0.4i+0.3))x10

...(iii)
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Kinematics 7
= o ~ 1 412
V=(B+4)i+(4+3)] S3:§(§j(2tl)z o s3=%>< f21
= |7|=v49+49 =98 =72 units N .

or §3 =25 =28.cec..... (iv)
(This value is about 9.9 units close to 10 units. If (a) is given sy + 8, + 55 =155
that is also not wrong). or s+ fut+ 2s=15s @

10. (¢) : Asu =0, v, = at, v, = constant for the other particle. lo:r f t‘.t - les """""" )
Initially both are zero. Relative velocity of particle 1 w.r.t. rom (i) an (Z)’ %

2 is velocity of 1 — velocity of 2. At first the velocity of first s _ St
particle is less than that of 2. Then the distance travelled by 12s  2x fijt
particle 1 increases as t 1 ﬁ2

2 .. . or tlzf or S:—‘ﬁ =<
x,=(1/2) at,*. For the second it is proportional to ¢. Therefore 6 2 72
itis a parabola after crossing x-axis again. Curve (c) satisfies i
this. or =45

11. (c) : Given : velocity v = v, + gt + f
x ! 15.
v:d—x or jdx:jvdt
dt 0 0

t
or x=[(vo+gt+ fi*)dt
0

2 3
t t
x:v0t+g—+L+C

2 73 o -

where C is the constant of integration
Given: x=0,7=0. . C=0 —2a(dx/dt) 2
@ =———"——~ =-2qvxv

or x=vyt+ % + %3 J Ad(t:cele(rezlfi)é; li)sza\ﬁ.
Att=1sec 3@) : Velocity in eastward direction —5;
x=vy+ % + g é@ velocity in northward dire}(\:/tion =5j
12. () : v=oix \} R 5j
or %:a,/; or %:adt % ’ ol
or j’%:aj'dt or 2x"%=qt¢ %@ "< -5 ot

or d=5Jy 2) "2

or X= (%)2 2 @ Acceleration a = ]1;)51
or displacement is proportional to 7. 1+ 1- or ldl= (1)2 +( 1)2
13. (a) : Initially, the parachutist falls T ity
sout=2ah =2 % 9.8 x50
He reaches the ground wi
=3 mfs, a= 17. (b) : Range is same for angles of projection 6 and (90 — )

2 — ,,2
(3)° = u? =2 x2xh 2usin® 2usin (90— 6)
=~———andt, =

or 9=980-4hn 4 fnlabiinnd CAMNP4
971 g g
I’l = — T h 7 5 . ,
I ' o1, = 4u’sinBcos0 _ 2 (u’sin20) _2R
.~ Total height = K 57 16 g2 2 B .

or Gl= 1 hs2 towards north-west.

=292.75 = ; t, t, is proportional to R.
14. (*) : For first pa mey, s = sy, 18. (d) : Let a be the retardation for both the vehicles
_ . For automobile, v> = u?> — 2 as
S I =530 SN~ ’
! © (l) u? — 2as, = 0 = u? = 2as,
"""""" (i) Similarly for car, u,> = 2as,
f journey, 2 )
: (sz :Lz:{@j 5
........... (iii) - w) s \60) 20
hird part of journey, or s, =280m.
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. . 1 5 26. (b): .- x=af
19. (c¢) : Equation of motion : s :ut+§ gt dr
| s 3ar = v, = 3ar’
P
h—0+2gT Again y = B
or 2h=gr*> . (i) dy 5
After T/3 sec, it 3pe V=2 ’@
s :0+lxg(z)2 _el’ or = Gary + (BRP = (3R @3
2 3 18 or  v=32o +p.
or 1.8 §= gT2 ~~~~~~~ (i) 27. (b) : Ball 4 projected upwardelocity u falls back
Fr0m7(1) and (i), to building top with Veloci QuuwArds. It completes its
18 s =2h journey to ground under & %
or  s=" m from top. noovE = 2gh (07 K (i)
9 L Sh Ball B starts with dow
Height from ground = A T9gT o ™ d
20. (@) : 4xB=BxA
or ABsin® 5 = ABsin(-0) n
or  sinB = — sin@
or 2sinB =0
or 0=0,m 2m.....
: 0=mn
21. (c) : Range is same for angles of projection 6 and (90° — 8)
I = 2usin© and 7, = 2usin (90°-0)
g g
2 . 2 .
I, < 4 smzecosezzx(u smzerzR $
g g g g
T, T, is proportional to R. 29 : For first part of penetration, by equation of motion,
22. (b) : The acceleration vector acts along the radius of the\ u VP 5
circle. The given statement is false. \} (E) =u"—2a(3)
23. (a) : The person will catch the ball ifhis speed and hori or 3w¥=24a=u=8 e (i)
speed of the ball are same For latter part of penetration,
2
= vocosezv—o:>cose:l:cos60O 9@ 0:(2) —2ax
2 2 2
. <o km  50x100 J1/ or w=8ax (i1)
24. (0 : For first case, =503 -="¢0" 8529 ’yec From (i) and (i)
2 2 8ax =8a = x =1 cm.
Acceleration g = — -1 125 ) ]
25, 30. (b) : Resultant R is perpendicular to smaller force Q and
km P+Q)=18N
F d ) Uy = : :
or second case, u, =100 hou . P? = Q% + R? by right angled triangle
ot _-1(250Y
" 2a 209
or S, =24 m.
25. (d) : Height of buildi
The ball projected™t Yodf of building will be back >
to roof - height of 104m 2fercdVering the maximum horizontal or (P2 - 0% = R? P
range. or (P+QO)P-Q) =R
2. - 2 . -
Maximum hor ntagange (R) — M or (18)(P — Q) = (12) [ P+Q = 18]
g or (P-0)=38
~10x0.866 or R = 8.66 m. Hence P =13 N-and @ =5 N.
==«
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3

Two cars of masses m; and m, are moving in circles of radii
ry and r,, respectively. Their speeds are such that they make
complete circles in the same time ¢. The ratio of their
centripetal acceleration is
(@) my:m

(c) 1:1 (2012)
A particle of mass m is at rest at the origin at time 7 = 0. It
is subjected to a force F(f) = F,e in the x direction. Its
speed v(?) is depicted by which of the following curves?

(b) riim

(d) myry : myry

Eb 5
m [TTTTTT A mb [T~
@ Lt / ®) L4 i
] t—> B =
F 1
mb 1777 q mb [T
© v(t)?f N @ ot <
1 t—> > %
2

(
Two fixed frictionless inclined planes making an an
and 60° with the vertical are shown in the figure. ToRia
A and B are placed on the two planes. Whatcy K‘@

e
vertical acceleration of 4 with respect to B?

&

R
)
(a) 4.9 ms? in vertical dir \)V
(b) 4.9 ms? in horizont Cti

i
(c) 9.8 ms? in verticaldiec

(d) zero

&

Ol

(2010)

n - time (x-f) graph of one-
yof mass 0.4 kg. The magnitude

6.

C

Iy

7.

)y

D

10.

$Ns () 1.6Ns

(2010)

N

A body of mass m \ is moving along the x-axis

kg
with a speed of 5000 J} magnitude of its momentum
is recorded: Q
(a) 17.57 kg (b) 17.6 kg ms!
© 17X Q
S

(d) 17.56 kg ms™'. (2008)

by a (Massless) of spring constant k. The blocks are
k oth horizontal plane. Initially the blocks are at
rest ¢ spring is unstretched. Then a constant force F'

ng on the block of mass M to pull it. Find the force
block of mass m.

MF F
(m+M) )
M F F
@ Wi @ e 2007)

A ball of mass 0.2 kg is thrown vertically upwards by applying

a force by hand. If the hand moves 0.2 m which applying the

force and the ball goes upto 2 m height further, find the

magnitude of the force. Consider g = 10 m/s?

(a 22N (b) 4N (c) 16 N (d) 20 N.
(20006)

A player caught a cricket ball of mass 150 g moving at a rate
of 20 m/s. If the catching process is completed in 0.1 s, the
force of the blow exerted by the ball on the hand of the player
is equal to
(a) 300 N

150 N

(b) ) 3N (d) 30 N.

(2006)

Consider a car moving on a straight road with a speed of
100 m/s. The distance at which car can be stopped is

(M = 0.5]

(@ 100m (b) 400m (c) 800 m (d) 1000 m

(2005)
ma cosol

A block is kept on a frictionless

inclined surface with angle of |ma

inclination . The incline is given mg sino.

an acceleration a to keep the block

stationary. Then a is equal to a

(@ g (b) g tana

(c) g/tana (d) g coseca (2005)
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11. A particle of mass 0.3 kg is subjected to a force F'=— kx with 18. A machine gun fires a bullet of mass 40 g wi
k =15 N/m. What will be its initial acceleration if it is 1200 ms!. The man holding it can exert a max
released from a point 20 cm away from the origin? of 144 N on the gun. How many bullets
(@) Sm/s> (b) 10m/s®> (c) 3m/s’ (d) 15 m/s? second at the most?

(2005) (a) one (b) four .

12. A bullet fired into a fixed target loses half its velocity after (2004)
penetrating 3 cm. How much further it will penetrate before 19. A rocket with a lift-off mass 3.5 %
coming to rest assuming that it faces constant resistance to with an initial acceleration of 10 eh the initial thrust
motion? of the blast is
(a) 1.5 cm (b) 1.0 cm (C) 3.0 cm (d) 2.0 cm (a) 3.5 x 105 N X 105 N

(2005) (©) 14.0 x 105N 75 % 15N, (2003)

13. The upper half of an inclined plan.e with inclination (1). is 20. A light spring balan os the hook of the other light

perfectly smooth while the lower half'is rough. A body starting . ) \ _
. . : spring balance and 2bloch)f mass M kg hangs from the
from rest at the top will again come to rest at the bottom if > *S .
. e L. former one. W Statefent about the scale reading is
the coefficient of friction for the lower half is given by
(@) 2tand  (b) tano (c) 2sind (d) 2c0s0 (a) both the eatf M kg each
A an an ©) 5 08 (b) the wer one reads M kg and of the upper
(2003) one ze

14. A smooth block is released at rest on a 45° incline and then (c) t the two scales can be anything but the sum
slides a distance d. The time taken to slide is » times as much g?ng will be M kg
to slide on rough incline than on a smooth incline. The ( scales read M/2 kg. (2003)
coefficient of friction is ) ) o

| 1 21. ogk/df mass M is pulled along a horizontal frictionless
(@) Hs=l-— (b) Hy=,1-—5 fag¢ by a rope of mass m. Ifa force P is applied at the free
" " of the rope, the force exerted by the rope on the block is
1 1 Pm Pm
© m=1-— @ we=\1=o7  (2005) @ T ) 3

15. An annular ring with inner and outer radii R, and R, is roll > (c) P (d) Mam (2003)
without slipping with a uniform angular speed. The rafio
the forces experienced by the two particles situated Qu—tfe 22. A marble block of mass 2 kg lying on ice when given a
inner and outer parts of the ring, F\/F, is Q velocity of 6 m/s is stopped by friction in 10 s. Then the

R R, x R coefficient of friction is
(@) 1 ) © & :
2 (a) 0.02 (b) 0.03 (c) 0.06 (d) o0.01.
(2003)

16. A block rests on a. rough inclined plane 23. A horizontal force of 10 N is necessary to
30° with the horizontal. The C9€ﬁ just hold a block stationary against a
between the b.l(’Ck and the plane 1S wall. The coefficient of friction between — O'N
on the block is 10 N, the mass ¢ N the block and the wall is 0.2. The weight

of the block is
(a) 2.0 (b) 4.0 . (d) 2.5 (@ 20N (b) 50 N
(2009) (c) 100N (d) 2N.

17. Twomasses m; = 5kg 8kgtied (2003)
to. 2 string are h N ra hght 24. A spring balance is attached to the ceiling of a lift. A man
frictionless pulley. " S te acceleration h his b h . dth . ds 49 N
of the masses whe e to move? angs 1s. ag on t e spring an. the spring reads N,

when the lift is stationary. If the lift moves downward with
< an acceleration of 5 m/s?, the reading of the spring balance
m will be
— (a) 24N (b) 74 N
p (c) 15N (d) 49 N.
(2004) (2003)
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25. Three forces start acting simultaneously on a particle moving
with velocity y . These forces are represented in magnitude
and direction by the three sides of a triangle ABC (as shown).
The particle will now move with velocity ¢
(a) less than
(b) greater than
(¢) |v | in the direction of the largest

force BC 4 b

(d) (2003)

Three identical blocks of masses m = 2 kg are drawn by a

v , remaining unchanged.

26.
force F = 10.2 N with an acceleration of 0.6 ms? on a
frictionless surface, then what is the tension (in N) in the
string between the blocks B and C?

C
(b) 7.8

B A F

(a) 9.2 ©) 4 d) 9.8

(2002)

27. A light string passing over a smooth light pulley connects

two blocks of masses m, and m, (vertically). If the acceleration

of the system is g/8, then the ratio of the masses is

(a) 8:1 b)) 9:7 (c) 4:3 (d) 5:3.
(2002)

28. One end of a massless rope, which passes over a massless
and frictionless pulley P is tied to a hook C while the other

end is free. Maximum tension that the rope can bear is 960 N.

G
&

29.

30.

Answer Key
(b) 3. (a) 4.
(d) 9. () 10.
(c) 15. (b) 16.
(a) 21. (d) 22.
(b) 27. (b) 28.

11
With what value of maximum safe acceleration AR\ms an
a man of 60 kg climb on the rope?
Q

®) 6 c ::

When forces F), F,, F; ar on a particle of mass m
such that F, and F; a perpendicular, then the
particle remains statiow%z: ce F is now removed
then the acceleratig e icle is

(a) Fi/m b) F,F;/mF,

) Fy/m. (2002)

© (F- )/@
A lift is movi ith acceleration a. A man in the lift

he lift. The acceleration of the ball as
n in the lift and a man standing stationary
e respectively

(b) g-a,g—a

( ~ d) a, g (2002)
ifimum velocity (in ms™) with which a car driver must

(a) 16 ) 8.

(2002)

31
véise a flat curve of radius 150 m and coefficient of friction
0 avoid skidding is
60 (b) 30 (c) 15 (d) 25.

(2002)

©) 5. (a) 6. ()
(b) 1. (b) 12. (b)
(a) 17. (a) 18. (d)
©) 23. (d) 24. (a)
(b) 29. (a) 30. (c)
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ng/plfwnwbéo/ms/

1. (b): Centripetal acceleration, a. = 0>

o
T
As T'=T, = o;,=w,
Ga _ 1
a,
2. (b): F(t)=Fe™ (Given)
ma = Fe?
_E
a=""e
m
F F
dv_ %o i or dv="2¢""dt
dt m m

Integrating both sides, we get

v t
jdv:j%efl”dt = vzi[

0 0 m

—bt
e }:Fo

—bt
by " mpl ¢ ]

3. (a) : The acceleration of the body down the smooth inclined
plane is a = gsinf
It is along the inclined plane.

where 0 is the angle of inclination
The vertical component of acceleration a is
a(along vertical) — (gsine)sine = gsin29

For block 4

a 4(along vertical) — gSin26O°
For block B

aB(along vertical) gSin23O°
The relative vertical acceleration of 4 with re
aAB(along vertical) = aA(along vertical) — aB(along vertical)
= gsin?60° — gsin?30° @
2
(5T -67)
2 2

=49 ms? in vertical di

oQ

N0g

@,

4. (c) : Here, mass of the body, m
Since position-time (x-7) graph/{ t line, so motion is
uniform. Because of impulse %of velocity changes as

he=graph.

From graph,

Initial velocity, u :%%R

Final velocity, v = —1ms™

(4

S
&’

<

11.

13.

place only, 17.565 = 17.57

9. .
Vv = 12 + 2as
S0 = (100)2 - 2(ug)s

(a) : Momentum is mv. @

m=3.513 kg ; v=5.00 m/s Q

mv=17.57 ms!
Because the values will be acc D to second decimel

(d) : Acceleration of th% X
_ mF
Force on block of n%a =M
(d) : Work n@d Potential energy of the ball
mgh _0.2x10x2

02 =20 N.

IS = =
s
(d) : Force x = Impulse = Change of momentum
{
Impulse 3
orc . ==
time 1

30 N.

rdation due to friction = pug

or 2 ugs =100 x 100

100x100
S = 2%0.5x10 ~1000mM.
(b) : The incline is given an acceleration a. Acceleration
of the block is to the right. Pseudo acceleration a acts on
block to the left. Equate resolved parts of a and g along
incline.
macoso. = mgsino

(b) : F=— kx
20

F=-1 == 1=-3N
or SX(IOO) 3

Initial acceleration is over come by retarding force.

or a = gtand.

or m X (acceleration a) = 3
_3_3 _ -2
or a—m—0'3—10ms .

(b) : For first part of penetration, by equation of motion,

(%)2 WP -2/03)

or 3ut=24f ()]
For latter part of penetration,
2
u

0 ‘(2) R
or wW=8x . (ii)

From (i) and (ii)

3x@8fx)=24f1f
or x=1cm.

(a) : For upper half smooth incline, component of g down
the incline = gsind
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14.

15.

16.

V2= 2(gsin¢)é
For lower half rough
incline, frictional
retardation = W,gcos®

Resultant acceleration = gsind — p,gcos¢

0 =12+ 2 (gsing — ngcos(j))é

or 0= 2(gsin¢)é + 2g(sing — Mkcos(j))é
or 0 =sin + sing — pcosd
or Wcosd = 2sind
or W, = 2tand.
: Component of g down the plane = gsinf

(c)
: For smooth plane,

d :%(gsine)tz

For rough plane,
Frictional retardation up the plane = p, (gcos0)

w,gcosO

d= %(gsine—u,(gcose)(nt)2

%(gsine)t2 = %(gsine—uk gcose)nzt2

or  sinf = n? (sin® — w,cosO)

Putting 6 = 45° \
or  sin45° = n? (sin45° — w,cos45°)
| 2 @% é)
or 5= %(1 —Hy) @
or e = 1 _LZ' %
n

F _mRo R
TR

(b) : Centripetal force on particle = r@

F mR, "

(a) : For equilibrium of block

f = mgsin®
: 10 = m x 10 x sin3
or m=2kg.

13
19. (a) : Initial thrust = (Lift - off mass) x acceleyati
= (3.5 x 10% x (10) = 3.5 x 10° N.
20. (a) : Both the scales read M kg each. @
4ppH

_ Forded

21. (d) : Acceleration of block (a)=
ToRLns)
Lo P
or (M +m) Q

Force on block

= Mass of block x

D

0.06 .

22. (c) : Frictional force

wmg = ma

retarding force

a _ult

or

23. Ldck

=uR=02x10=2N.

balanced by force of friction

". Weight of

24. (a): \% anding, W, = mg
Whe descends with acceleration a,
ENERS
] (g—a) _98-5_48
! mg 9.8 .8

5. () : By triangle of forces, the particle will be in equilibrium
7 der the three forces. Obviously the resultant force on the
particle will be zero. Consequently the acceleration will be

g Zero.

} Hence the particle velocity remains unchanged at v,

26. (b) : -- Force = mass x acceleration
: F—T; = ma
and T,z — Tpe = ma
Tse = F—2 ma
or Tpc=102-2 x2 x0.6)
or Tgc = 7.8 N.
a _ (my—my)
27 O): o= (my+my)
1 _ (my—my) m_9
8 (m+my) ' m, T
28. (b) : T — 60g = 60a
or 960 — (60 x 10) = 60a
or 60a = 360
or a=6ms?2
29. (a) : F, and F; have a resultant equivalent to F|
R
Acceleration =—-
30. (c) : For observer in the lift, acceleration = (g — @)

For observer standing outside, acceleration = g.
(b) : For no skidding along curved track,

v =|uRg
v=40.6x150x10 =30%

31.

S Ca
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4

This question has Statement-I and Statement-II. Of the four
choices given after the Statements, choose the one that best
describes the two Statements.

Statement-1 : A point particle of mass m moving with speed
v collides with stationary point particle of mass M. If the
maximum energy loss possible is given as

h[%mvzj thenh = (ﬁ)

Statement-2 : Maximum energy loss occurs when the particles

get stuck together as a result of the collision.

(a) Statement-I is false, Statement-II is true.

(b) Statement-I is true, Statement-II is true, Statement-II is a
correct explanation of Statement-I.

(c) Statement-I is true, Statement-II is true, Statement-II is
not a correct explanation of statement-I.

(d) Statement-I is true, Statement-II is false. (2013)

This question has Statement 1 and Statement 2. Of the fo

describes the two statements.
Iftwo springs S} and S, of force constants k; and k,, resp
are stretched by the same force, it is found that m
done on spring S, than on spring S,.

S, will be more than that on S,.

Statement 2 : k| < k,.

(a) Statement 1 is true, Statement 2 is%

(b) Statement 1 is true, Statement 2 i e, ement 2 is the
correct explanation of Stateg

(c) Statement 1 is true, Statemen

tatement 2 is not

(d) Statement 1 is false, Sta N2 . (2012)

(a) Statement-1 i§(trp
(b) Statement-] is tr\

ati@; of Statement-1.
(c) State “\\ e, Statement-2 is true; Statement-2 is

(d)

AN is false, Statement-2 is true. (2010)

WORK, ENERGY

AND POWER

collision is negligible and fa€ co with the plate is totally
elastic. Then the veloci tio of time and the height
as function of time

v,

(2009)

» !

A block of mass 0.50 kg is moving with a speed of 2.00 ms™ on
a smooth surface. It strikes another mass of 1.00 kg and then they
move together as a single body. The energy loss during the collision
is

(a) 0341 (b) 0.167J

(c) 1.007J (d) 0.67 7.

(2008)

An athlete in the olympic games covers a distance of 100 m
in 10 s. His kinetic energy can be estimated to be in the range
(a) 2,00017 -5,00017 (b) 2007 -50017

() 2x10°7-3x10°T (d) 20,00017J-50,0007J. (2008)

A particle is projected at 60° to the horizontal with a kinetic

energy K. The kinetic energy at the highest point is

(a) K2 by K (c) zero (d) K/4
(2007)

A 2 kg block slides on a horizontal floor with a speed of 4 m/s.
It strikes a uncompressed spring, and compresses it till the
block is motionless. The kinetic friction force is 15 N and
spring constant is 10,000 N/m. The spring compresses by
(a 85cm (b) 55cm (¢) 2.5cm (d) 11.0 cm
(2007)
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9. The potential energy of a 1 kg particle free to move along the 2
x-axis is given by (@ zero (b)) —~ (o) VMKL

V(x)={)i:—x;]l. @p (2005)

. . 16. A spherical ball of mass 20 kg is station, of ahill

The .total mecham.cal energy of the particle 2 J. Then, the of height 100 m. It rolls down a smooth @2@ the ground,

maximum speed (in m/s) is then climbs up another hill of height 30 finally rolls

(@ 2 () 3/\/5 (©) \/5 @ 1/ \/5 . down to a horizontal base at a%O m above the
(2006) ground. The velocity attained } %o 1S

10. A particle of mass 100 g is thrown vertically upwards with @ 10ms (&) 34mhs \ ° @ 20 (I;(/)SO 5)
a speed of 5 m/s. The work done by the force of gravity
during the time the particle goes up is 17. A body of mass m, acqblerate ormly from rest to v, in
(a 0517 (b)y -057 (c) -1.257 (d) 1.257. time #,. The instanta a- ivered to the body as a

(2006) function of time 7 i

11. A bomb of mass 16 kg at rest explodes into two pieces of (@) mvyt @ / ﬂlzt
masses of 4 kg and 12 kg. The velocity of the 12 kg mass is 4 tlz
4 ms!. The kinetic energy of the other mass is "o 2\ vt
(a) 967 (b) 1447  (c) 2887J (d) 192 I. (©) t (d) t—‘ (2004)

(2006) b o !

12. A mass of M kg is suspended by a weightless string. The 18. A.fo F,_ (& ,3] * Zk) NS apphfad overa piarticle which
horizontal force that is required to displace it until the string d 1/jrom 1ts origin t.o the pO.IIlt 7=(20~j)m. The
making an angle of 45° with the initial vertical direction is €on the particle in joule is

= (b) +7 (c) +10 (d) +13.
(@) Mg(N2-1) (b) Mg(v2+1) (2004)
(c) Mg 2 (d) % ) (2006) 9. uniform chain of length 2 m is kept on a table such that a
<:3 ngth of 60 cm hangs freely from the edge of the table. The

13. A body of mass m is accelerated uniformly from rest to g total mass of the chain is 4 kg. What is the work done in
speed v in a time T The instantaneous power delivered to h& pulling the entire chain on the table?
body as a function of time is given by \} (@ 721 (b) 3617 (c) 12017 (d) 1200 I.

1 mv? 1 mv? ) (2004)
@ 52! ® 52t % . .
20. A particle is acted upon by a force of constant magnitude
mv? m? @ which is always perpendicular to the velocity of the particle,
© 72 i (d ?'t % 5) the motion of the particle takes place in a plane. It follows
that

14. A [Nass m moves Wl,th a (a) its velocity is constant
velocity v and collides b) its acceleration is constant
inelastically with another VI3 . ( s kineti .
identical mass. After % after collision (c) %ts 1netlc. energy is cot.lstant

.. (d) it moves in a straight line. (2004)
collision the first mass ° ®
moves with velocityina 21. A particle moves in a straight line with retardation proportional
direction perpendicular to b@% to its displacement. Its loss of kinetic energy for any
the initial direction of displacement x is proportional to
motion. Find the speed of(t ass after collision (a) x (b) e (c) x (d) log,x.
2 o (2004)
@ NG ' ®) Y @ 3 22. A spring of spring constant 5 x 10° N/m is stretched initially
(2005) by 5 cm from the unstretched position. Then the work required
15. to stretch it further by another 5 cm is

The block 0 mal

M

777777777777 777777777777777777T7777777

QS"-\‘ TN
K compresses

23.

(a) 12.50 N-m
(c) 25.00 N-m (2003)

A body is moved along a straight line by a machine delivering
a constant power. The distance moved by the body in time
¢t is proportional to

(a) e (b) P2

(b) 18.75 N-m
(d) 6.25 N-m.

(C) l‘l/4 (d) t1/2.

(2003)
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24. Consider the following two statements. 26. If mass-energy equivalence is taken into account, whenwater
A. Linear momentum of a system of particles is zero. is cooled to form ice, the mass of water sho
B. Kinetic energy of a system of particles is zero. (a) increase
Then (b) remain unchanged @
(a) A4 does not imply B and B does not imply 4 (c) decrease
(b) 4 implies B but B does not imply 4 (d) first increase then decrease. (2002)
(c) A does not imply B but B implies 4 27, jeciegl at an angle of

25.

(d) A4 implies B and B implies 4. (2003)

A spring of force constant 800 N/m has an extension of
5 cm. The work done in extending it from 5 cm to 15 cm
is

(a) 1617 (b) 817

(c) 327 () 24 7.

(2002)

A ball whose kinetic energy is E,

45° to the horizontal. The kine lﬂ- RC
v.%
\)
O

f the ball at the

highest point of its flight will
(@ E (b
(c) E2
(2002)

') Answer Key
2. (@) 3. (b 4. (0 5. () 6. (a)
8. (b 9. (b 10. (c) 11. (c) 12. (a)
c) 14. (a) 15. (¢) 16. (b) 17. (b) 18. (b)
(b) 20. (c¢) 21. (a) 22. (b) 23. (b) 24, (¢)
5. (b) 26. (c) 27. (¢
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ng/plfwnwbéo/ms/

1. (a): Loss of energy is maximum when collision is inelastic.

; 1 mM 2
Maximum energy loss = -~
& 2 (M +m)"
_mM
(M +m)
Hence, Statement-1 is false, Statement-2 is true.

2. (d) : For the same force, F' = k\x, = kx, ..(1)
Work done on spring S, is
(k1x1)2 _ Lz
2k 2k
Work done on spring S, is
_1, o (kyx,)* _F
W=k =0 =0,
W _k

/=

1 . .
W = §k1x12 = (Using (1))

(Using (1))
W, kK

As W, > W, ky >k orky <k,

Statement 2 is true.

For the same extension, x; = x, = x

Work done on spring S, is
w, = % kx! = %klx2
Work done on spring S, is

W= 0 kot = Lk

W _k

..(ii)

(Using (ii))

Statement 1 is false.
(b)
4. (c) :v=u+ gt. As the ball is dropped, v 5

down. v increases, makes collision, th

coming

ue of V becomes

down, (¢) is correct.
Further /= Egt2 is a parab(@@efore (¢).
5. (d) : By the law of cons¥égva of momentum
1.0

oo _,

0.50 x 2.00 = (1 24Q, ~1.50

Initial K.E. = (1% H x (2.00)> = 1.00 J.

Ask <k, -~ W,<W, @

Iy

>

9.

&

Assuming an athelete has abou to 1 2, his kinetic

5 Q

energy would have been %mv

@

At hjghest p&lt velocity has its horizontal component.
The etic energy of a particle at highest point is
K

5°0 = Kcos?60° = .

8. % €t the spring be compressed by x
iti2l kinetic energy of the mass = potential energy of the

ring + work done due to friction

%x2x42 :%xlOOOOxxz +15x
or 5000 x2+ 15x - 16 =10

or x=0.055m=55cm.
(b) : Total energy E; = 2 J. It is fixed.

For maximum speed, kinetic energy is maximum
The potential energy should therefore be minimum.

or VA 2x_ 50y
dx 4 2
dv _

For 7 to be minimum, dr 0

s x(x*-1)=0, or x=0,%1
At x=0, Vx)=0

At x=x1, V(x):—%l

(Kinetic energy)um.x = £7 — Vi
.. 1)Y_9
or  (Kinetic energy),,, =2 7(_1) =2 J
Ly2 =2
or n =2
p 2-9x2 _9x2_9
oF T Tiix4 T 1x4 2
3
v, == m/s.
V2
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10. (c) : Kinetic energy at projection point is converted into potential
energy of the particle during rise. Potential energy measures
the workdone against the force of gravity during rise.

L 1
(— work done) = Kinetic energy = Emvz

or (— work done)

S 1100 Ye2 _ 5x5
‘2X(1ooo)(5) “axi0 - B

Work done by force of gravity = — 1.25 ]

11. (c¢) : Linear momentum is conserved
RS 0=my, + myv, = (12 x 4) + (4 x v,)
or 4v,=-48=v,=- 12 m/s

. 1 2
Kinetic energy of mass 7, =5m,v;

- %x4x(712)2 - 2887.
12. (a) : Work done in displacement is equal to gain in potential

energy of mass

!

I cos 45°

Mg

Fl

Work done = F x/sin45° = >
Gain in potential energy = Mg(/ — Icos45°)

_ 1

—Mgl(l ﬁj
FI _ Mgl(N2-1)
“/5_ W/E

or  F=Mg(2-1).

13. (c¢) : Power = Force x velocity
= (ma) (v) = (ma) (af) = ma’t

14. (a):Let v, = speed of second mas§
is conserved
Along X-axis, mv,cosf = m%
Along Y-axis, mv,sinf
From (i) and (ii) €
(mvlcose)z) =
2 4
22 _AmTy
or

or

rgy stored in spring :% KI?

tic energy of block E = %KL2

15. (o) :

%@ or

§\$9 (b) : The centre of mass of the hanging part is at 0.3 m

Since p? = 2ME
2
s p=\2ME = % ~JMK L. @

16. (b) : mgh =

v .
17. () : Aa N

Q 4!
= 0+at=—t
(v) = O+ar=

P = Force x velocity = ma v

"
4
i
v vt mvit
2.y
Ut 4 4
() : Work done =F .7

work done = (51?+3]A'+2/€)-(21?*JA')
work done = 10 -3 =7 J.

from table
1.4m

0.6 m
mass of hanging part = 4X20'6 =12kg
. W = mgh
=12x10x03
=3.61.

20. (c) : No work is done when a force of constant magnitude
always acts at right angles to the velocity of a particle when
the motion of the particle takes place in a plane.

Hence kinetic energy of the particle remains constant.

21. (a) : Given : Retardation o displacement

dv _
or d = kx

t

dv)(dx)_
or (dx) dt)_kx
or dv(v)=hkxdx

v X
¥ [ vdv =k[xdx
0

"
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or Y2 k?
2 2 2
mvz2 mvl2 mhkoc?

or - =
2 2 2

_mk 2
or (K2*K1)—7x

or Loss of kinetic energy is proportional to x2.

22. (b) : Force constant of spring (k) = F/x
or F=kx
dW = kxdx
0.1
or  [dW = [ kdx= ﬁ[(o.l)z ~(0.05)"]
0.05 2
- %x [0.01—0.0025]
10°
or  Workdone :%x(0.0075):18.75 N-m.
_ Work _ Forcexdistance _ .
23. (b) : Power = Time Time Forcex velocity
Force x velocity = constant (K)
or (ma) (at) = K
(K 1/2
or =t
s=—at’
SZI(K)I/ZtZ _I(K)l/z 39
2\ mt 2\m <
or s is proportional to 2. %

19
24. (C) : A system of particles implies that one ig~tisCt_sing
total momentum and total energy.

[ ] <—o b
1(a)

B @
%
But total kinetic energy = 2(@

But if total kinetic energy/=%
Here A4 is true, but B is s%
h

1(a) explodes

Total momentum = 0

ities are zero.

ater is cooled to form ice, its thermal energy
ymass energy equivalent, mass should decrease.
| -
~ mu

etic energy point of projection (£)=7

27 :

&t I,Pghest point velocity = u cos6
@ Kinetic energy at highest point
7

g = lm (ucos 9)2

2
E

= %mu2 cos>45° = 5
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S

A hoop of radius 7 and mass m rotating with an angular velocity
®, is placed on a rough horizontal surface. The initial velocity
of the centre of the hoop is zero. What will be the velocity of
the centre of the hoop when it ceases to slip?

ro,

)

ro,

© 5

(@) ray,
(2013)

A pulley of radius 2 m is rotated about its axis by a force
F=(20¢— 5*) newton (where ¢ is measured in seconds) applied
tangentially. If the moment of inertia of the pulley about its axis
of rotation is 10 kg m?, the number of rotations made by the
pulley before its direction of motion if reversed, is
(a) less than 3

(b) more than 3 but less than 6

(¢c) more than 6 but less than 9

(d) more than 9

A mass m hangs with the help of a string wrapped around
pulley on a frictionless bearing. The pulley has mass m<and
radius R. Assuming pulley to be a perfect uniform la
disc, the acceleration of the mass m, if the string does i

on the pulley, is
2 8
® ¢  © 2z LS

outa ) ical axis

at a point near
oS alony a diameter of
he @ ey of the insect,

(2011)

(@ 3¢

A thin horizontal circular disc is rotatin
passing through its centre. An insect is a
the rim of the disc. The insect n.
the disc to reach its other end. Dur]
the angular speed of the disc

(a) remains unchanged
(b) continuously decreases
A thin uniform rod o and mass m is swinging freely

(c) continuously increas
(d) first increases and {{f©

O
about a horizonta assing through its end. Its maximum
angular speed is . tre of mass rises to a maximum
height of

(2011)

5%

1 Z2 2 1 Z2 2
@ 3 e © 5 @ 5y
(2009)

ength L is lying along the x-axis with its ends
= L. Its linear density (mass/length) varies with

©

J.

D)

10.

x as k(x/L)" where n can bgzéro positive number. If the
position x¢y of the cent 0 rod is plotted against
n, which of the fol hs best approximates the
dependence of x(y,.00

L

b 7

5l

L

@— L

(@ (@ 2
— <l

(2008)

onsider a uniform square plate of side a and mass m. The
moment of inertia of this plate about an axis perpendicular to
its plane and passing through one of its corners is
2

1
— maz
12

2
= ma’

ém d lmaz
(@) 5 ma (b) ma (o) @ 4

(2008)

For the given uniform square lamina 4ABCD, whose centre is
Oa
@ I, :‘/EIEF F:

D ¢
(b) ‘/EIAC = IEF E“."
2o
(©) lyp=3lgr o
(d) Lic= Igr 4 E: B
(2007)

Angular momentum of the particle rotating with a central force
is constant due to
(a) constant torque (b) constant force
(c) constant linear momentum

(d) zero torque

(2007)

A round uniform body of radius R, mass M and moment of
inertia / rolls down (without slipping) an inclined plane making
an angle 6 with the horizontal. Then its acceleration is
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@ gsin6 b) gsin6 17. A body 4 of mass M while falling vertically daw ds
a 2 2
1-MR"/1 1+1/MR under gravity breaks into two parts; a body B as 1M
2sinf 2sinf 3
(c) 1+ MR2/1 (d) 1—7/MR> (2007) and body C of mass —M . The center g bodies B
and C taken together shifts compared to tha
11. A circular disc of radius R is removed from a bigger circular

12.

13.

14.

15.

16.

disc of radius 2R such that the circumferences of the discs
coincide. The centre of mass of the new disc is o/R from the
centre of the bigger disc. The value of a is
(a) 1/4 (b) 1/3 (c) 12 (d) 1/6.
(2007)

Four point masses, each of value m, are placed at the corners

of a square ABCD of side /. The moment of inertia of this

system about an axis through 4 and parallel to BD is

(a) ml? (b) 2mi? () 3m?  (d) 3mi>
(2006)

A thin circular ring of mass m and radius R is rotating about
its axis with a constant angular velocity . Two objects each
of mass M are attached gently to the opposite ends of a
diameter of the ring. The ring now rotates with an angular
velocity @ =

m o(m+2M)
@ (n+2m) by —
o(m—2M) om
© “(m+2m) @ (n+ )y (2006)

system. The torque about the point (1, —1) is
V4

—F(i - J)
F@i-))
-F@+)) 10)

FG@+])). %
x 006)

Consider a two particle system with parti masses
m, and m,. If the first particle is pushe ards the centre

of mass through a distance d, by ‘ distange should the
second particle be moved, so a oRed uﬁv" centre of mass

at the same position? %

(a)
(b)
(©
(d)

(")

m, m

(a) d ®) 4 %ﬁd d 5,
(2006)

A T'shaped objectdyit ns %

shown in the figure ona 4 B

smooth floor. A f@i€e R ixapplied

at the point P paral 4B, such

that the obys&t h&s only the —;P 21

translation ion without

ocation of Pwith
respec ¢
(b) I © 3 @ 3!

(2005)

18.

20.

U

\

24,

t of Bedy A4 towards
(a) body C (b) body \)
(c) depends on height of breaki S

(d) does not shift

The moment of inertia of a
M and radius r about a 1in&pe

disc through the center%
1
(a) Mr? (b)

(2005)
no er hollow sphere B are of same
erradii. Their moment of inertia about

One solid

mass apd

their dia Q¢ Yespectively 7, and I such that
(@ I,=1, (b) L;> 1

) L/l = d,Jdy

Q
W?% dy are their densities.
e

(2004)

here is rotating in free space. If the radius of the

increased keeping mass same which one of the
o ing will not be affected?

<

A force of _pf acts on O, the origin of the coordinat&(@

&

moment of inertia
angular velocity

(b) angular momentum
(d) rotational kinetic energy.
(2004)

Let F be the force acting on a particle having position
vector 7 and 7' be the torque of this force about the origin.
Then

(@ 7.
(c)

|

~

(b)
(d)

~

=0 and
0 and

o o
~l
~
H

o o
o
=3
a
'“rj
~
1]
o

%
%

~i
~
1]
~
~i
~N
1]

(2003)

A particle performing uniform circular motion has angular
momentum L. If its angular frequency is doubled and its
kinetic energy halved, then the new angular momentum is
(a) L/4 (b) 2L (c) 4L (d) L/2.
(2003)

A circular disc X of radius R is made from an iron plate of
thickness ¢, and another disc Y of radius 4R is made from an
iron plate of thickness #/4. Then the relation between the
moment of inertia [, and [y is

(a) Iy= 32l (b) Iy= 16l

©) Iy=1Iy ) I, = 64l,. (2003)

A particle of mass m
moves along line PC with
velocity v as shown. What
is the angular momentum
of the particle about P?
(a) mvL (b) mvl

(d) zero.
(2002)

0
(c) mvr
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25. Moment of inertia of a circular wire of mass M and radius R 27. [Initial angular velocity of a circular disc of mass
about its diameter is Then two small spheres of mass m are attached{
(a) MR%2 (b) MR? diametrically opposite points on the edge of
(c) 2MR? (d) MRY/4. is the final angular velocity of the disc?
2002 M+m
(2002 @ (Mo
26. A solid sphere, a hollow sphere and a ring are released from

top of an inclined plane (frictionless) so that they slide down (© (ﬁ)wl
the plane. Then maximum acceleration down the plane is for
(no rolling)

(a) solid sphere (b) hollow sphere

(c) ring (d) all same. (2002)

(d) zero.
(2002)

& \
AN S Answer Key
2. (b) 3. (0 4. (d) 5. (d) 6. (b)
8. (d 9. (d 10. (b) 11. (% 12. (d)
a) 14. (d) 15. (d) 16. (a) 17. (d) 18. (b)
(c) 20. (b) 21. (d) 22. (a) 23. (d) 24, (d)
NS (@) 26. (d) 27. (¢ 28. (¢
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According to law of conservation at point of contact,
mrlm,= mvr + mr’®

= mvr + mr? (Z)
,
mrlwy= mvr + mvr
mrlmy= 2mvr
ro,

or v=——
2

2. (b):Torque exerted on pulley T = FR
or a=fR ( oazi)
1 1
Here, F = (20t — 54, R=2m, [ =10 kg m?
(20t -5t%) x 2
4= 10

o= (4t-1) or d—‘°—(4t— )dt

dr
do = (4t — #)dt
3
On integrating, ® =2¢* — %
Attr=6s,m=0

2 £
OJIEIZt —?

_ z_ﬁ)
de_(zz - ar

3 4
On integration, g2 _ L &
At,t=65s, 6=36rad %
2nn =36 = n:&<6

2n

3. (c) : The free body diagram

lat” acceleration of disc

_T ..

o= % .. (1)
Here, T =T x R @

and = %mR2 (For circular disc)

s T= % % (Using (ii))
mg &
Therefore, a= (Using (1))
ma=m ( o= %)
B
Loa==

(@ S
) njform rod of length / and mass m is swinging
1s passing through the end.

1 12) 2 I’ o
). h=
2('"3 @ 6g
L
j(i-x”-dx)x
oL
XcM = L
.[L-x” dx
oL
L
jxn+ldx Y
_0 L™ (n+1)
= YcmM T Tn+2
jx"dx
0
- _L(n+1)
CMT (n+2)

The variation of the centre of mass with x is given by

dx:L{(n+2)l—(n+l)}_ L

dn (n+2)2 C(n+2)?

If the rod has the same densityas atx =0 i.e., n= 0, therefore
uniform, the centre of mass would have been at L/2. As the
density increases with length, the centre of mass shifts towards
the right. Therefore it can only be (b).

(a) : For a rectangular sheet moment of inertia passing through
O, perpendicular to the plate is
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2, 12 £
I, :M(u) s @ 12. (d): AOcosdse =L
12 2 a8
2 .
o 11 O
for square plate it is — — AOx—=— K an B
6 A__a2 B 2 2 :))
H i %
a/2: [ or AO ==
@’ & _a 2 I Iﬁl I %g To
r=y—0—+—=—F7F=. .r =" = + Iz + Q
474 " N 2, g p T It lc
) 2
. . _2ml 21
I about B parallel to the axis through O is or I= 5 T 7 C
2 2 2
I+Md2:Ma +Ma _4Ma ]:2m12+4m12 \1/2 S
0 6 2 6 2 2
23,2 (?i 2 ) /
1 == M < >
37 or 1 :—6ml2 =3 I
8. (d) : By perpendicular axes theorem, 2
1o =M A +b* M(a*+d*) ME 13. (a) : Angu m Conserved
EF 12 12 12 oL \)
M@Q2d®) MQd®)  Md? m 2 MRY) o = R? (m + 2M) o
2 2 3
By perpendicular axes theorem,
I. Md?
Lic+lgp =1 = Iyc=—= g FixE
I, Md k, F=i *JA
By the same theorem [, =-=%=
2 6 i
Lic= Ipp. 0
9. (d) : Central forces passes through axis of rotation so torque 00 —F
is zero. oA oA
If no external torque is acting on a particle, the angu r% =iF - j(-F)=F(@+)).
momentum of a particle is constant. > 5. (d) : Let m, be moved by x so as to keep the centre of mass
10. (b) : Acceleration of a uniform body of radius R and mags'# at the same position
and moment of inertia / rolls down (without sli C s md + m, (—x) =0
inclined plane making an angle 6 with the horizpfifalN§give or  md= myx or =My
by sin 6 e
a= gi] @ 16. (a): It is a case of translation motion without rotation. The
1+ MR - & force should act at the centre of mass
11. (*):(M +m)=M=m (2R)*oc y = (mx2D)+Q@mxI) 4l
where G = mass per unit area o m+2m 3’
= 2, = 2 o )
m = oR*c, M’ = 3nR°c 17. (d) : The centre of mass of bodies B and C taken together
3nR2s-x+ kG - R 0 % does not shift as no external force is applied horizontally.
M 18. (b): [ (Mass of semicircular disc) x 7
Because for the fullodis tre’of mass is at the centre O. - (b): I= 2
__R N 2
= x=-3 \ or 7= Mr
2
-1
al=|3. % . 2.
) ) 19. (c¢) : For solid sphere, 7, =<MR
The centre o is@t R/3 to the left on the diameter of the 5
original dj For hollow sphere, Iz = %MR2
ould be at a distance aR and not
Iy _2MR* 3 3
Iy 5 2MR* 5

or I, < I
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Rotational Motion

20. (b) : Free space implies that no external torque is operating
on the sphere. Internal changes are responsible for increase
in radius of sphere. Here the law of conservation of angular
momentum applies to the system.

21. ) :
PT=F (FxF)=0
AlsoF-T=F-(FxF)=0.

22. (a) : Angular momentum L = [®

Rotational kinetic energy (K)= %1 o’

L Tox2 2 2K
— = :—:>in
K |2 o

L K o
—=—x—==2x2=4

ot L, K2le *
L L

S

2T 4 4

23. (d) : Mass of disc X =(nR’)c where 6 = density

_MR* _(nR’10)R’ _ nR*ot

1
X 2 2 2

_ (Mass)(4R)* _ m(4R)’ ¢
- 2 T 4°

Similarly, I,

or I, = 32nR%c

25
Iy _nRlst, 1 _ 1
Iy 2 32aR'cr 64
Iy = 64 I

24. (d) : The particle moves with linear &gloci

PC. The line of motion is thro P.
Hence angular momentum is zefos N
25. (a) : A circular wire behavesing

M.I. about its diameter

26. (d) : The bodies slide%-‘%' ed plane. They do not
h

roll. Acceleration y down the plane = gsin®.
It is the same for .
27. (¢) : Angm the system is conserved
' @— R2w+lMR2w

2
0%: |
myv, +m,v
@v M 22

v along line

©)

ny +m2

@ y _m2v)+m(=v) v
7 © m+m T2
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CHAPTER

6

What is the minimum energy required to launch a satellite of
mass m from the surface of a planet of mass M and radius R
in a circular orbit at an altitude of 2R?

GmM 5GmM 2GmM GmM
@ T35 b T © “3p d) Fx
(2013)

The mass of a spaceship is 1000 kg. It is to be launched from
the earth’s surface out into free space. The value of g and R
(radius of earth) are 10 m/s? and 6400 km respectively. The
required energy for this work will be

(a) 6.4 x 108 Joules (b) 6.4 x 10° Joules

(c) 6.4 x 10" Joules (d) 6.4 x 10" Joules  (2012)

Two bodies of masses m and 4m are placed at a distance . The
gravitational potential at a point on the line joining them where
the gravitational field is zero is

b -9 (o)

r

_6Gm

9Gm
PEEC AN
The height at which the acceleration due to gravity

(2%
g/9 (where g = the acceleration due to gravity on f@

of the earth) in terms of R, the radius of the @
R
(a) 2R (b) ﬁ (¢c) R2 %

(2009)

(a) zero

tatement-1 and
the one that

Directions : The following question cont
statement-2. Of the four choices_gi
best describes the two statements;
(a) Statement-1 is true, statemen
(b)
(c)

Statement-lois statement-2 is  true;
271 aYcorrect explanation for

(d)

statement-

Statement-1 is false, statefaén
Statement-1 is true, stat 2))s true; statement-2 is a
correct explanation fi t-1.

n

statement-1.
Statement-1 : Fo

kept at the centre of a cube of side
1 field passing through its sides is

(2008)

6.

8

>

10.

11.

12.
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10 times more massive

A planet in a distant sol st
than the earth and its raditng+ i smaller. Given that the
escape velocity from thgedsth &s7¥1 km s!, the escape velocity

from the surface of t ould be

(@) 0.11 km g 1.1 km s7!

(¢) 11 km s d) 110 km s (2008)
Average dengiel s, earth

(a) is dire \% yrtional to g

pEoportional to g

(c) d &end on g

(d) 4 mplex function of g (2005)
f mass 10 g is kept on the surface of a uniform
ass 100 kg and radius 10 cm. Find the work to be

. A
¢ against the gravitational force between them to take the
pagicte far away from the sphere.
may take G = 6.67 x 107" Nm?/kg?)

@@ 6.67%10°J
(c) 1334x 10107

(b) 6.67x 107107
(d) 333x 10107 (2005)

The change in the value of g at a height / above the surface
of the earth is the same as at a depth d below the surface of
earth. When both d and / are much smaller than the radius of
earth, then which of the following is correct?

(@) d=2h (b)y d=nh

(c) d=h/2 (d) d=3h2 (2005)

Suppose the gravitational force varies inversely as the n® power
of distance. Then the time period of a planet in circular orbit
of radius R around the sun will be proportional to

@ L7
(2004)

n+l

@ L5 ) [T ©r

If g is the acceleration due to gravity on the earth’s surface, the
gain in the potential energy of an object of mass m raised from
the surface of the earth to a height equal to the radius R of the

earth is
(a) 2mgR (d) mgR.

(2004)

(b) JmgR (c) ymeR

The time period of an earth satellite in circular orbit is

independent of

(a) the mass of the satellite

(b) radius of its orbit

(c) both the mass and radius of the orbit

(d) neither the mass of the satellite nor the radius of its orbit.
(2004)
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Gravitation

13.

14.

15.

A satellite of mass m revolves around the earth of radius R
at a height x from its surface. If g is the acceleration due to
gravity on the surface of the earth, the orbital speed of the
satellite is

R
(a) gr (b) 2

, 22 )2
© Iff n d) { 2 +x] . (2004)

The escape velocity for a body projected vertically upwards
from the surface of earth is 11 km/s. If the body is projected
at an angle of 45° with the vertical, the escape velocity will be

(@) 112 km/s (b) 22 km/s

) 11 km/s d) 11/v2 ms. (2003)

Two spherical bodies of mass M and 5M and radii R and 2R
respectively are released in free space with initial separation
between their centres equal to 12R. If they attract each other
due to gravitational force only, then the distance covered by
the smaller body just before collision is

16.

17.

18.

19.

20.

The time period of a satellite of earth is 5 hour. If the'sepaation
between the earth and the satellite is increased®a 4 s the
previous value, the new time period will

(a) 10 hour (b) 80 hour

(c) 40 hour (d) 20 hqyf: (2003)
The escape velocity of a body d ds ass as

@ m (b)) m © % .

(a) mgR/2
(c) mgR

Energy required to

radius 2R to 3R i
(a) GMm/}QR?
(2002)

tional force of attraction between Earth
bVolving around it becomes zero, then the

by GMm/3R
(d) GMm/6R.

(a) % move in its orbit with same velocity

iall he original orbit in th loci
(a) 2.5R (b) 4.5R () 7.5R (d) 1.5R. E%e sgtzltlitcl)?la}r];oiltl ietso r(;i])lll? oritinesamevelocly
(2003) % e towards the earth. (2002)
N Q ( Ancwar Kay )
) Answer Key
b) 2 (© 3. ) 4 () 5. (0 6. ()
@) 8. (b 9. (a) 10. (a) 1. (b 12. (a)
) 14. (0 16C ) 16. (c) 17. () 18. (0
19. (d) 20. (b)
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ng/plfwnwbéo/ms/

1. (b): Energy of the satellite on the surface of the planet is

_ _ 04 (- GMm)__ GMm
El.—KE+PE—O+( R ) R
If v is the velocity of the satellite at a distance 2R from the
surface of the planet, then total energy of the satellite is
124 (_ GMm )

Er=am \"(&+28)

1 m( M\ GMm
2 (R+2R) 3R

_1GMm GMm __ GMm

2 3R 3R 6R

Minimum energy required to launch the satellite is

g __GMn_( GMm
AE=E, —E=-%F ( R)
__GMm  GMm _ 5GMm
B 6R R ~  6R
2. (c): Energy required = GR%
m .. . _GM
:ngxﬁ (. g_ RZ)
= mgR

= 1000 x 10 x 6400 x 103
=64x10°T=064x101]J

where gravitational field is zero.

P
g n %
x @
L 7 P
Gm _ G(4m) ( X

3. (d):Let x be the distance of the point P from th:

X2 (r—x)? o (r—x)9 %
_r ;
or x=73 (1)
Gravitational potential at a f
Gl _ G(4m)

x  (r—=x)

(Using (1))

)

6.

~

8.

(c) : Let 4 be the Gaussian sur enclesjng a spherical
charge Q.

E-4mr? :Q

€o @
7 Q
E =
47t80.r2 Q
0

Flux¢:E-4nr2 =

A

S
s
&

Gaussi lines of field
should b Assuming the
mass is a poi ass.

i field = — M.
p

Every line passipg-theou
to pass thr h <
cube or an .

@

g.gr

2
Anr”-GM =47GM.

2
-
te(R is a cube. As explained earlier, whatever be the shape,
lines passing through 4 are passing through B, although

1§ -4nr?| =

@é} the lines are not normal.
atement-2 is correct because when the shape of the earth

is spherical, area of the Gaussian surface is 4772, This ensures
inverse square law.

(d) : Vescape =1 Z%M for the earth

ve = 11 kms™!
Mass of the planet = 10 M,, Radius of the planet = R/10.

-y = [2GM x10 _ - -1
ve=\TRqg =10x11=110kms

Mass of earth

(@) : Density = Volume of earth
M 3M
P= 43R’ ank - (D)
GM
= ... (if)

P_3M R 3

3
= X— = —— = -
¢ 4nR’ GM 4nRG O PT4rrGE
Average density is directly proportional to g.

Gm;m,

(b) : Gravitational force F = 2

dW = FdR = GlemzdR
R

w 0 00
dR 1 Gmm
daw =G = =G -1 by
({ mlmZ;{Rz mlmz[ RL R
(6.67x101) x (100) x (10x107)
Workdone = 10x10°2
= 6.67 x 10710 ],
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Gravitation

10.

11.

2h
(a) : At height, & = g(l—f)where h <<R

2hg _2hg

or R or A g R

8§—8n =

d
At depth, &a :g(l—ﬁ) where d << R

dg
or §-8 = R
dg
Ao, =98 .
or 84 =g e (1)
From (i) and (ii), when Ag, = A g,
2hg _dg or d=2h.
R R
(a) : For motion of a planet in circular orbit,
Centripetal force = Gravitational force
GM
mRo’ = L]]:im or I
n+l n+l
ro2n_p R an ()
® GM  JGM
")
T is proportional to R' * /-
(b) : Force on object = Gﬁfm at x from centre of earth.
x
Work done = Gl\/gm dx
Yo de
[Work done = GMm | =
R X %
Potential energy gained \
2R
:mqu _ GMmx1 @%2
x g 2R

Gain in P.E.
1 GM\)_1
2mR( 2 j_ngR

(a) : For a satellite

(d) : For a satellitem

>

14.

15.

Q.

16.

17.

18.

19.

20.

29
o

2
2gR
R §
(¢) : The escape velocity of a body does | ) on the

angle of projection from earth.
It is 11 km/sec.

(c) : Let the spheres collide afte
sphere covered distance x; 3z
distance x,.

en the smaller
sphere covered

Acceleration of s
Accelerati@
From ?ﬁ%

lal(x)t ard x, = %az(x)t2

X, =
= = j— 5 = x=5x,
@ x| —>&X0 2R
R & oR ——>\
know that x;+x, = 9R
x1+);—1:9R - xI:%:TSR

Therefore the two spheres collide when the smaller sphere
covered the distance of 7.5R.

(¢) : According to Kepler's law 72 « ;3

LY _(aY_(1Y_1  L_1
o) \n) \4) 64 ° T, 8
or T, =8T, =8 x5 =40 hour.
2GM
(a) : Escape velocity =2gR = 2 e

Escape velocity does not depend on mass of body which
escapes or it depends on m°.
(c) : Escape velocity v, :@
Kinetic energy
1 21

=5 M, =§m><2gR =mgR .

(d) : Energy = (P.E.);z — (P.E.)y
_GmM (_GmM)\  GmM
3R 2R ) “T6Rr -

(b) : The centripetal and centrifugal forces disappear, the
satellite has the tangential velocity and it will move in a
straight line.

Compare Lorentzian force on charges in the cyclotron.
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PROPERTIES OF SOLID
AND LIQUIDS

CHAPTER

7

Assume that a drop of liquid evaporates by decrease in its
surface energy, so that its temperature remains unchanged.
What should be the minimum radius of the drop for this to be
possible? The surface tension is 7, density of liquid is p and
L is its latent heat of vaporization.
T
@ oz

L o [T
pL
(2013)

(a) pL T

A uniform cylinder of length L and mass M having cross-
sectional area 4 is suspended, with its length vertical, from a
fixed point by a massless spring, such that it is half submerged
in a liquid of density s at equilibrium position. The extension
x, of the spring when it is in equilibrium is

If a piece of metal is heated to temperature 0 and then all %

ONE
to cool in a room which is at temperature 6, the graph b %
the temperature 7 of the metal and time ¢ will be clo@@

(2013)

&

A liquid in a beaker Semperature O(7) at time ¢ and 6, is
temperature of surf¢upd then according to Newton’s law
of cooling the correc between log,(0 — 0,) and ¢ is

Q

D

C
N

~
o
~

—»log,(0 - 0))

A woode dius R is made oftwo ...,

semicircytar paﬂ§ e figure). The two parts
are hel y a ring made of a metal

ctional area S and length L.

@ ectyitis heated so that its temperature
1AT and it just steps over the wheel.

AS\t cools down to surrounding temperature, it presses the

icircular parts together. If the coefficient of linear expansion

f the metal is ¢, and its Young’s modulus is Y, the force that
one part of the wheel applies on the other part is

(a) SYaAT (b) nSYaAT

(c) 2SYoAT (d) 2nSYaAT (2012)
A thin liquid film formed between a

U-shaped wire and a light slider supports

a weight of 1.5 x 102 N (see figure).

The length of the slider is 30 cm and its

weight negligible. The surface tension

of the liquid film is

(a 0.1 Nm™

(b) 0.05 Nm! w

(¢) 0.025 Nm'!

(d) 0.0125 Nm'! (2012)

7.  Water is flowing continuously from a tap having an internal
diameter 8 x 10~ m. The water velocity as it leaves the tap is
0.4 m s!. The diameter of the water stream at a distance
2 x 107" m below the tap is close to
(@ 5.0x10°m (b) 7.5 x10° m
(c) 9.6 x 103 m (d) 3.6 x10° m
(2011)
8. Work done in increasing the size of a soap bubble from a

radius of 3 cm to 5 cm is nearly (Surface tension of soap
solution = 0.03 N m™)
(@ 4mmJ (b) 0.2xrmJ] (c) 2mmlJ (d) 0.4nm]

(2011)
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Properties of Solids and Liquids

9.  The potential energy function for the force between two atoms
in a diatomic molecule is approximately given by
Ux)= ;% - xT’ where a and b are constants and x is the
distance between the atoms. If the dissociation energy of the
molecule is D = [U(x = %) — Uy equiibriuml> D 18
b’ b’ b’ b’
@ ¢ ®) 3 © 15 @ 4,
(2010)
10. A ball is made of a material of density p where py; < P < Pyater
with Py and Py, representing the densities of oil and water,
respectively. The oil and water are immiscible. If the above
ball is in equilibrium in a mixture of this oil and water, which
of the following pictures represents its equilibrium position?
(b)
(2008)
@ (2010) 14 erfcal solid ball of volume / is made of a material of
density p,. It is falling through a liquid of density p, (P, <p,).
11. Two wires are made of the same material and have the same @ﬁsume tl}at the liquid applies 2 Viscous forf:e on the ball that
. . . 7 proportional to the square of its speed v, i.e., Fijous = —KkV*
volume. However wire 1 has cross-sectional area 4 and wire " b nal £ the ball i
2 has cross-sectional area 34. Ifthe length of wire 1 increasés\g (k> 0). The terminal speed of the ball is
by Ax on applying force F, how much force is neededo ) (@) Velp, —p,) (b) Ve(p,—p,)
stretch wire 2 by the same amount? k k
(a) F (b) 4F (c) 6F d 9
Vep, Vep,
(c) « (d) k (2008)
12. A long metallic bar is carrying heat from on&yoKits to
the other end under steady-state. The variati ¢ ture 15. A jar is filled with two non-mixing liquids 1 and 2 having
0 along the length x of the bar from its hot e stescribed densities p, and p, respectively. A solid ball, made of a material
by which of the following figures? of density ps, is dropped in the jar. It comes to equilibrium
in the position shown in the figure. Which of the following
o is true for p,, p, and p;?
(a) @ pr<p;s<p;
x (b) ps<p1<ps
(©) p1>p3> P2
0 o 0 (d) pr<p2<ps (2008)
© \ ) 16. One end of a thermally insulated rod is kept at a temperature
(\ T, and the other at 7). The rod is composed of two sections
i x of lengths /, and /, and thermal conductivities K; and K,
&S respectively. The temperature at the interface of the two
(2009) sections is
13. Acapi 1) is dipped in water. Another identical tube T, L T,
i \ a soap-water solution. Which of the following
1ative nature of the liquid columns in the two
K, K,
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17.

18.

19.

20.

21.

22,

(KWL + K0T)

(Kb + KL T)
(@ (Kl + Krh)

(Kl + Krh)
(K0T + KiLT)
(Kl + Kily)

(KiLT + KoL)

© (Kib+ Kyl (2007
A wire elongates by / mm when a load ¥ is hanged from it.
If the wire goes over a pulley and two weights ¥ each are
hung at the two ends, the elongation of the wire will be
(in mm)
(a) 12 (b) !

(c) 21 (d) zero.

(2006)

If the terminal speed of a sphere of gold (density = 19.5 kg/m?)
is 0.2 m/s in a viscous liquid (density = 1.5 kg/m?) find the
terminal speed of a sphere of silver (density 10.5 kg/m?) of the
same size in the same liquid

(a) 0.2 m/s (b) 0.4 m/s

(c) 0.133 m/s (d) 0.1 m/s. (20006)

Assuming the sun to be a spherical body of radius R at a
temperature of 7K, evaluate the total radiant power, incident
on earth, at a distance » from the sun.

2 4 2p2 4
R°oT 4nryR°cT
@ ~ % ®) — 5
g R sT* R sT?
(©) B (d) B
7 4nr

where 7, is the radius of the earth and o is Stefan's constant,
(2006,

If S is stress and Y'is Young’s modulus of material of a »iye)

the energy stored in the wire per unit volume is
(a) 2Y/S (b) S2Y

(c) 28°Y d)

A 20 cm long capillary tube is dipped in \* water
rises up to 8 cm. If the entire arrangemeééls P !;d‘ freely

5)

falling elevator the length of water colu the capillary
tube will be

(a) 4cm (b) 20 cm

(c) (d) 10 cm
(2005)
The figure shows a system of c ric spheres of radii
r, and r, and kept at tempera Tand 75, respectively. The
radial rate of flow of hea{(i tance between the two
concentric spheres is p iQna¥ to
nn

&
@ \
(r, = 1)
®) (2 ) % % r
GRS\

(©

(2005)

-

23.

24,

25.

26.

27.

28.

29.

If two soap bubbles of different radii are connect atuke,
(a) air flows from the bigger bubble to the siRilerRubble
till the sizes become equal
(b) air flows from the bigger bubble to
till the sizes are interchanged @)
air flows from the smaller b% gger
Q

@ na viscous fluid of
' A A

arding viscous force

(©
(d)

Spherical balls of radius R are

there is no flow of air. (2004)

viscosity h with a velocity »

acting on the spherical balN
(a)
(b)
(©)
(d)

directly proportiona
directly proportiogalMe

inversely propox %
inversely propertiQna
Q (2004)

A wire eé\ger end stretches by length / by applying
a force F. done in stretching is
% Fl (c) 2FI (d) Fi2.

(a) F
(2004)
ture of the two outer surfaces of a composite
censisting of two materials having coefficients of thermal

velocit

diytivity K and 2K and thickness x and 4x, respectively

a7, and T, (T, > T)). The rate of heat transfer through the
: (AL -THK :
slab, in a steady stateis | — S, with f equal to
X 4x .
IR74 2K T,

(@ 1 (b) 1/2
(c) 2/3 (d) 1/3. (2004)

A radiation of energy E falls normally on a perfectly reflecting
surface. The momentum transferred to the surface is
(a) Elc (b) 2E/c

(c) Ec ) Elc. (2004)

If the temperature of the sun were to increase from 7 to 27
and its radius from R to 2R, then the ratio of the radiant
energy received on earth to what it was previously will be
(@ 4 (b) 16

) 32 (d) 64. (2004)

A wire suspended vertically from one of its ends is stretched
by attaching a weight of 200 N to the lower end. The weight
stretches the wire by 1 mm. Then the elastic energy stored in
the wire is
(@) 027

(b) 10J () 207 (d) 0.17.

(2003)
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Properties of Solids and Liquids

30.

31.

32.

According to Newton's law of cooling, the rate of cooling of
a body is proportional to (AB)", where A0 is the difference of
the temperature of the body and the surroundings, and # is

equal to
(@) two (b) three
(c) four (d) one. (2003)

The earth radiates in the infra-red region of the spectrum.
The wavelength of the maximum intensity of the spectrum is
correctly given by

(a) Rayleigh Jeans law

(b) Planck's law of radiation

(c) Stefan's law of radiation

(d) Wien's law. (2003)

A cylinder of height 20 m is completely filled with water.
The velocity of efflux of water (in ms™') through a small hole

(d) 3. @
(d) 9. (d)
(b) 15. (a)
(d) 21. (b)
(d) 27. (b
(b) 33. (a)

34.

Answer Key

4 mand
temperatures 4000 K and 2000 K respagtively) The ratio of

the energy radiated per second b{{tlde ﬁrstgp ere to that by
the second is

@@ 1:1 (b) 16:1 ( @ 1:09.

(2002)

Which of the followin, Q&e to a black body?
(a) black board pai

(b) green leaves

(c) black holes
(d) red roﬁ\@

33
on the side wall of the cylinder near its botto:
(a) 10 (b) 20 (c) 255 >
(2002)
Two spheres of the same material have

(2002)

(d) 5. (o) 6. (o)
(c) 11. (d) 12. (b)
(d) 17. (b) 18. (d)
(a) 23. (¢) 24. (b)
(d) 29. (d) 30. (d)
(@)
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spring and it gets extended by length
X, in equilibrium position.
In equilibrium,
IQCO + FB = Mg
kxy + G%Ag =Mg

clLAg

2
k
- %(1 _ M)

k 2M
(d): According to Newton’s law of cooling the option (d)
represents the correct graph.

Mg —
Xy =

(d) : According to Newton’s law of cooling
do

do  _
7 =—k(0-6,) or 6-6, = — kdt
. . o _
Integrating both sides, we get | 9-0. " [—kat
0

log (0-6)=—kt+C
where C is a constant of integration.

The thermal stress developed is

T AL

a negative slope. Option (d) represents the correct grap
(c) : Increase in length, AL = LaAT
§ = YT =YaAT

AL —aar
or T = SYoaAT & #
From FBD of one part of the whee
or F=2T %
Where, F'is the force that one pgrf oRthgvheel applies on
the other part. %

F = 2SYoAT

(¢) : The force due to the ce
weight.

F=w

2TL = w

sion will balance the

&
\ F=2TL
-
Substituting Sjvemyvalues, we get
X~ 0,025 Nm"! ©

34 JEE MAIN CHAPTERWISE EXPLORER|
ng/pﬂa/nwﬁ/o/ws/ §§
1. (a According to equation of motio%g
. o ay
2. (d): Let k£ be the spring constant of vy = \/Viz T 2gh = \/(0'4)2 oxl

According to equation\Q
a v =

@

2
3'@
8. (d): Her ension, S=0.03 Nm!
IO

ry=3cm= 2m,r,=5ecm=5x%x 102 m

d2:

A2 =2 x 41 x (3 x 1072)?

Since (Ku s two surfaces,
In% area of the bubble
T x 107* m?

Fina urface area of the bubble
=2 x 4nrry =2 x 4m(5 x 102)> = 2007 x 10 m?

@Increase in surface energy
=200 x 10— 721 x 10 = 1287 x 10

So, the graph between log (0 — 0,) and ¢is a straight line w@}

Work done = § x increase in surface energy
=0.03 x 128 x T x 10# =3.84m x 10
=4m % 10*J = 0.4m mJ

Force,F:—d—U =—di(i—i)
X

dx XX

_ [-12a  6b] [12a 6b

At equilibrium F = 0

. 12a  6b 2a
. ———-—==0 6_ 24
JRERN or x b
a b
Uatequilibrium: 2a 2 _(24)
)
_ab® b _b* b _ D
4> 2a 4da 2a 4a
Ulx =e)=0

D= [U(X = oo) - Uat equilibrium]

ot
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Properties of Solids and Liquids

10. (¢) : As Poy < Pwater» SO 0il should be over the water. As

11.

12.

13.

14.

P > Poi, SO the ball will sink in the oil but p < Pyuer SO it
will float in the water.

Hence option (c) is correct.

(d) : For the same material, Young’s modulus is the same
and it is given that the volume is the same and the area of

cross-section for the wire /; is 4 and that of / is 3A4.
V="1i="1

V:AX11:3AX lz = 12211/3

_F/4 _ o AL

=ag T AT
F=v342h

L
Given Ali = Al, = Ax (for the same extension)
 F=Y-34--2 — 9. (HAAX) _op o 9F.
5/3 A

(b) : Heat flow can be compared to charges flowing in a
conductor.

Current is the same. do
. . 0 7 0,
The potential difference V, — V' R
pl Vi current } V)

at any point = / X Resistance =1 x i

Potential difference is o< / but negative.
As [ increases, potential decreases
(temperature decreases) but it is a
straight line function.

Potential difference is proportional

to resistance (thermal as well as
electric).

(d) The force acting upwards
2mrT = hmr?pg, the force acting down or
T o< h without making finer corrections. Soap
reduces the surface tension of water. The Q

height of liquid supported decreases. But
itis also a wetting agent. Therefore t emiyeys
be convex as in mercury. Therefore (d)

oy

ball when it is falling through 3
liquid are mg downwards, thru
by Archimedes principle up
and the force due to thg

s moving with terminal velocity
Vpig — Vp.g — kv = 0.

acceleration i
ot = ma @Volume, v is the terminal velocity.
RO~ D

15.

16.

17.

AY
D@Je to pulley arrangement, the length
fwire is L/2 on each side and so the

(a) : The liquid 1 is over liquid 2.
Therefore p, < p,. If p; had been greater
than p,, it will not be partially inside
but anywhere inside liquid 2 if p; = p,
or it would have sunk totally if p; had
been greater than p,.

PI<Ps <P %Q
(d) Let T be the L
temperature of the \,
interface. g\ K

Since two section of rg -
are in series, rate of fl K ’
of heat in them wil u,

K47

N

or 12 2ZI(T* Tz)
or T ) =KLT, + K,I,T,
or _KONh K LT
iz112 +K, 1
( orcex L _ WL 2

Axl Al

— = —f
<ol

elongation will be //2. For both sides,
elongation = /.

(d) : Terminal velocity = v
viscous force upwards = weight of sphere downwards

or 6nnrv:(%nr3)(pfc)g
For gold and silver spheres falling in viscous liquid,
Ve PO _195-15_18_2
v p,—oc 105-15 9 1
Ve _0.2

=—-=-"""=0.1m/s.
or V=5 = 0 s

(¢) : Energy radiated by sun, according to Stefan's law,
E = oT* x (area 4mR?) (time)

This energy is spread around sun in space, in a sphere of
radius . Earth (E) in space receives part of this energy.

_ oT* x47R? x time

Energy
Area of envelope

4

4p2
Energy incident per unit area on earth = sztlme

7
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36 JEE MAIN CHAPTERWISE EXPLORER |
KA(T, - T)t
2 . _ 2
Power incident per unit area on earth = (R (;T J 26. (d) : From first surface, O = ¥
-
2 4 _(2K)A(T -T)),
Power incident on earth = m,oz X% From second surface, O _—6( 4x) j)
. At steady state,
20. (d) : Energy stored per unit volume KA(T, ~T)t  2KA(T -~
_ 2 _
— 1 stressx strain 0= * I Q
2 or 2AT,-T)=(T-T)
_ Stress x stress _ §% or T= 2L +1, @
N 2 T2r 3 \
. 27, TN
21. (b) : In a freely falling elevator g = 0 o) :KA{T2 - 2
Water will rise to the full length i.e., 20 cm to tube. o V
22. (a) : For conduction from inner sphere to outer one, or {A(Tz _E)K~ » -1 } %1
x \ } 3
40 = —KAL s (time dr)
dr or f= 3
dQ 2,dT
or -~ o=—Kx(@mr) - 27. (b) : Inky m = Ele
T Final mom e
Radial rate of flow Q =—4nKr* -
dr »f momentum = £ (—E) _2E
n n c c
ar_ _4nk [dT 2E
Q] 7 entum transferred to surface = ——.
n I c
n—n 28. riccording to Stefan's law,
=4nK|T, - T, . .
or Q{ i } b [ 1] @ t energy E = (0T x area x time
E, o2T)* x4n(2R)* x ¢
4K (T, - T —< = =16x4
or Q — M : El GT4 X (47‘[R)2 Xt
(n,—1) % P
2
nr > Fl—64'

23.

24.

25.

)

Q is proportional to ( =

(c) : Pressure inside the bubble =F +%

Smaller the radius, greater will be the press@s
from higher pressure to lower pressure. ows
from the smaller bubble to the bigger.

(b) : Retarding viscous force = 6TNR

obviously option (b) holds goods.

FL
Al

(d) : Young's modulus Y =

v
L
or dW =Fdl = YAl(d
/Q
_v4
or [dw = i7

(d) : Elastic energy per unit volume

= %x stress xstrain

Elastic energy

x stress x strain x volume

X

|

X%X(AL)

FAL:%X200x10’3 ~0.17

(d) : According to Newton's law of cooling, rate of cooling

is proportional to AB.
(AB)" = (AB) or n = 1.

(d) : Wien's law
(b): v=,2gh=+v2x10x20 =20 m/s.

(a) : Energy radiated
E = oT* x (area 4nR?) X time X e

D= N— N —

or &g 000 (i) E,  (4000)* x (1)* x1x4nce _ 1
E,  (2000)* x(4)> x1x4nce -
34. (a) : A good absorber is a good emitter but black holes do
not emit all radiations.
==
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CHAPTER

3

The above p-v diagram represents A 6. 100 g of water is heated el °C to 50°C. Ignoring the
the thermodynamic cycle of an 2p > §1ight ex.pansion of the >Zhange in its internal energy
engine, operating with an ideal 0 4 v is (specific heat of g' K"
monoatomic gas. The amount of Fo < () 42kI (b) § (d) 2.1kJ
heat, extracted from the source in a = 5 »U (2011)
single cycle is 0 “ 7. Adiatomic ed ina Carnot engine as the working
(a) 4pyvo (b) povo substance. ¢ adiabatic expansion part of the cycle

13 11 the voi IR S increases from V'to 32V the efficiency
() (ff)P&b ) (7;)pw@ (2013) of the engiNis
A Carnot engine, whose efficiency is 40%, takes in heat from @ P03 © 075 @ 0'9(92 010)
a source maintained at a temperature of 500 K. It is desired
to have an engine of efficiency 60%. Then, the intake %Z Question numbers 8, 9 and 10 are based on the
temperature for the same exhaust (sink) temperature must be owtig paragraph.
(a) 1200 K (b) 750 K o jnoles of helium gas are taken over the cycle ABCDA,
(c) 600 K own in the P - T diagram.
(d) efficiency of Camot engine cannot be made larger than 50% 3@ 2% 10° A > B

(2012 <:§::§>
Helium gas goes through a cycle 2Pgp--e--- B ol } P(Pa) )
ABCDA (consisting of two isochoric 3 @N
and two isobaric lines) as shown in Poteae-ns v@ 11T p < c
figure. Efficiency of this cycle is : 30(;K 500=K r
nearly (Assume the gas to be close . ) )
to ideal gas) 8. Als(s.um{n%r the j;{as tg ‘.be ideal the work done on the gas in
taking 1t from A4 to 5 1s
@ 9.1% (b 10.5% (o) 12.5% (i?gizjiézzz) ® R o) 3008 (o) 400R @ S00R
& 9. The work done on the gas in taking it from D to 4 is

Three perfect gases at absolute temperatueeslyy7, and 75 are (a) —414R (b) +414R (c) — 690R (d) + 690R

OTALY
mixed. The masses of moleculés g’@ and m; and the
number of molecules are 1, 1, ,\ AN 10. The net work done on the gas in the cycle ABCDA is

ively. Assumin;
Y g (a) zero (b) 276R (¢) 1076R (d) 1904R

no loss of energy, the final tepapdtaturg)df the mixture is

: 2009,
(L +1+T) <;'% (2009)
(@) 3 I 11. An insulated container of gas has two chambers separated by
) ) s s s an insulating partition. One of the chambers has volume V;
© nT" + Ty T m I +mTy +mT, and contains ideal gas at pressure P, and temperature 7. The
nI +n,T, + ”3\ nT +nT, + nT; other chamber has volume ¥, and contains ideal gas at pressure
% (2011) P, and temperature 7,. If the partition is removed without
doing any work on the gas, the final equilibrium temperature
A Carnot engdae 0 S g between temperatures 7' and 7, of the gas in the container will be
has effici hen 7, is lowered by 62 K, its efficiency (2) TL(RV, + V) (b) IT,(BV, + BV))
. BVI +BVT, BVT, + BV,T,
. Then T and 7, are, respectively = PVT + PV,T, @ PVT, +BV,T
310 K (b) 372 K and 330 K PV, + PV, PV, + PV,

K7and 268 K (d) 310 Kand 248 K (2011) (2004, 2008)
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38 JEE MAIN CHAPTERWISE EXPLORER|
12. A Carnot engine, having an efficiency of 1 = 1/10 as heat (c) It is not applicable to any cyclic process

13.

14.

15.

16.

17.

engine, is used as a refrigerator. If the work done on the
system is 10 J, the amount of energy absorbed from the
reservoir at lower temperature is

(@ 100J () 9917 (c) 9017 @ 11J

(2007)

When a system is taken from state
i to state f'along the path iaf, it is
found that QO = 50 cal and W= 20 N N
cal. Along the path ibf' O = 36
cal. W along the path ibf is
(a) 14 cal (b) 6 cal

i

S
7z

(d) 66 cal
(2007)

(c) 16 cal

The work of 146 kJ is performed in order to compress one
kilo mole of gas adiabatically and in this process the
temperature of the gas increases by 7°C. The gas is
(R =83 Jmol! K1)

(a) monoatomic

(b) diatomic (c) triatomic

(d) a mixture of monoatomic and diatomic.

(20006)
A system goes from A4 to B via
two processes I and I as shown P
in figure. If AU, and AU, are il
the changes in internal energies y <> B
in the processes I and II %
respectively, then I
(a) AU, > AU, >N
(b) AU, < AU, %
(c) AU, =AU,

(d) relation between AU, and AU, cannot be

The temperature-entropy
diagram of a reversible
engine cycle is given in the
figure. Its efficiency is

Tﬂ

(a) 1/3

(b) 2/3

(c) 172 / 25, $
(d) 1/4 (2005)
Which of the following rrést regarding the first law of
thermodynamics? <

0 of the internal energy

(a) It introduces t %
(b) It introduces the, t of entropy

18.

19.

20.

21.

D)

23.

24,

25.

-G‘*‘l y for the gas is

Qg%at cannot by itself flow from a body at lower temperature to
ody at higher temperature" is a statement or consequence of

(d) It is a restatement of the principle of ¢ rvadien of
(2005)

Which of the following statements

thermodynamic system?

energy @
@ for any
(a) The internal energy changes 1 progesses.
(b) Internal energy and entropy ase nctions.
(c) The change in entropy can 4\

Zero.
ess is always zero.

(d) The work done in an adighs

‘ (2004)
A Carnot engine takes 3, 2B heat from a reservoir at
627°C, and gives it to at)27°C. The work done by the
engine is
(a) 4.2 x10°7J bh) 8.4 x 1097
(c) 16.8 xAQ° ) zero. (2003)
Which of the {0 re-parameters does not characterize the
thermo of matter?
(a) tempera (b) pressure
(c) werk (d) volume. (2003)

) 5/3 d) 3/2.

(2003)

(a)
(b)
(©
(d) (2003)

Even Carnot engine cannot give 100% efficiency because we
cannot

(a) prevent radiation (b) find ideal sources
(c) reach absolute zero temperature

(d) eliminate friction.

second law of thermodynamics
conservation of momentum
conservation of mass

first law of thermodynamics.

(2002)

Which statement is incorrect?
(a) all reversible cycles have same efficiency
(b) reversible cycle has more efficiency than an irreversible
one
(c) Carnot cycle is a reversible one
(d) Carnot cycle has the maximum efficiency in all cycles.
(2002)

Heat given to a body which raises its temperature by 1°C is
(a) water equivalent (b) thermal capacity
(c) specific heat (d) temperature gradient.

(2002)
\ Ans K
\ wer Key
2. (b 3. (@) 4. (b) 5. (a) 6. (b
8. (0 9. (b) 10. (b) 11. (b) 12. (o)
14. (b) 15. () 16. (a) 17. (b, ¢) 18. (b)
20. (c) 21. (d) 22. (a) 23. (c) 24. (a)
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Thermodynamics 39
ng/pﬂa/nwﬁ/o/ms/ §§
1. (c): Heat is extracted from the p 3 5 @
source in path DA and A4B. 5 4 A B G = fR and Cp = fR %
Along path D4, volume is constant. 70 i ] Along the path AB, heat supplied 2{@s at constant volume,
Hence, P F——iC
AQ,, = nCAT=nC(T,~T,) . “ AQ,p =nC,AT =n3 R
According to ideal gas equation % 2007
- _pv
pv=nRT or T R
For a monoatomic gas, C, = % R
_ (3 2pyv, _povo}_é x 100
ALp, = "(2R)[ nR ~ nR |~ 2P0%

Along the path 4B, pressure is constant. Hence
AQ,,=nCAT=nC(T,-T)

For monoatomic gas, C, = %R
_ (5 |:2P02V0 _ 2Py :| _10
AQ"B—"(zR) nR - AR 17 2 PN
The amount of heat extracted from the source in a single
cycle is
AQ = AQDA + AQAB'
3 10 13

= zpovo + 7170"0 = 71’0"0

(
N\
o

2. (b): Efficiency of Carnot engine,
T
R
where T, is the temperature of the source an the
temperature of the sink.
For 1* case
n=40%, T, = 500 K
40 L L
100 -173500 = 500 &
3
T, =3 x500=300K
For 2" case
n = 60%, T, = 300
60 _, _ 300, SRy 00 _ 2
100 =1 T 0__> N 100 5
3. axycligprocess, work done is equal to the area

taken to be positive if the cycle is

¢ rectangle ABCD = PV,
a monoatomic gas.

4.

J

«100 =290 _ 15 49,

- 13
> ING
(h)K: al temperature of the mixture is
_ Tin+ T, + msT,

ixture
n + n, + Ny

: The efficiency of Carnot engine,
_ 2)
n= (1 T
08 (o
6—(1 T Given, n= 6
L_5 6T, .
776 = 1:?2 (D)
As per question, when 7} is lowered by 62 K, then its efficiency
becomes %
L(1-5-9)
37U
L-62_, 1
., 3
L,-62 2
6, 3 ing (i
30 (Using (1))
50,-62) 2
6T, 3

5T,-310=4T, = T,=310K
From equation (i),

_ 6x310
B 5
(b) : AQ = msAT
Here, m = 100 g = 100 x 107 kg

s =4184 J kg K and AT = (50 — 30) = 20°C
© AQ =100 x 102 x 4184 x 20=8.4 x 10*]

T =372 K
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40

JEE MAIN CHAPTERWISE EXPLORER|

10.

As AQ =AU + AW

. Change in internal energy

AU=A0=84x10J=84KkJ

(c) : For an adiabatic process
TV ¥! = constant

(- AW = 0)

T1V1~,4 = Tszyi1
AN w\ Y
ren() n(2) nen

For diatomic gas, v =%

7
T =T,(32)° ' =T,(32)"" = T,(25" = 4T,

. . T
Efficiency of the engine, n=1- 2= (1 - l)

T, 4
3
===0.75
=y
P(in pascal)
A
() :2x10° |- > o
1% 10% 7 < :C
: > T
300 K 500 K

Path AB, P is the same, AT is 200 K.
PV = nRT for all process
PAV = nRAT = 2R 200 = 400R.
Work done on the gas from 4 to B = 400R.

(b) : D to A, temperature remains the same.

Work done by the gas =W = nRT In%
1

= W= —-600R (0.693) = —415.8R.
This is the work done by the ga
Work done on the gas = +41
Nearest to (b).
(b) : Total work done on the gas
from C'to D is equal and o
They cancel each other.
For taking from D 3 4
Work done on the ga

e on the gas = +414R.
g it from B to C, pressure is

=

eatong AB and CD cancel each other because
but temperature is the same.

11. (b) : As this is a simple mixing of gas, even
conditions are satisfied, PV = nRT for adiaba
isothermal changes. The total number
conserved.

_An B @
T RT "7 RY,
Final state = (n, + n,)RT %
_Bh  Bhh _TLAN
("1+"2)—RT1 + RT,
_Lm+Dny
12.

|

(where W is the work done)
x W=9x10=901J.

ccording to first law of thermodynamics for the path

0 4 = AUiaf+ Wiqf
or AUy = Qigr = Wi

=50 -20=30cal
For the path ibf, a N r
Qi = AUny+ Wiy
Since AU,,; = AUy, change in 1 0
internal energy are path ; S b
independent. -

Qi = AUjye+ Wiy
Wiy= Quy — AUsp =36 — 30 = 6 cal.
(b) : According to first law of thermodynamics
AQ = AU + AW
For an adiabatic process, AQ = 0
0=AU+ AW
or AU =- AW
or nCy AT = - AW

AW —(-146)x10°
nAT — (1x10%)x7
=20.8 J mol! K'!

For diatomic gas,

Cy = %R = % x8.3=20.8 Jmol ' K™
Hence the gas is diatomic.

or

Cy =

15. (¢) : AU, = AU,, because the change in internal energy

depends only upon the initial and final states 4 and B.
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Thermodynamics

16.

17.

18.

19.

(a) : Efficiency M= —%
1

0, =T, (28 — Sp) = Ty S

Sy 3
O, =TS, + OZOZETOSO
7,8, %2 201
=1- 00T 1=
n 37,5, 373

(b, ¢) : Statements (b) and (c) are incorrect regarding the
first law of thermodynamics.

(b) : Internal energy and entropy are state functions.

: T 300 1 2
b): E —1-22 122 _1_2-%
(b) : Efficiency =1 T 1 900 1 173

Heat energy = 3 x 106 cal =3 x 10® x 4.2 ]

. Workdone by engine = (Heat energy) x (efficiency)
(3x10"x4.2)x%J

8.4 x 108 J.

41
20. (c) : The work does not characterize the th d ic
state of matter.
21. (d) : In an adiabatic process, 7" = (con@

©

or T = (constant) P
Given T° = (constant) P

Y
— — =3=3y -3 =
e bl ¥

or 2y=3=y=3/2

N.B For monoatomic ga

e

()
)
Q éj@

For diatomic gas, Y

when y = 1.5, the gag asuitable mixture of monoatomic
and diatomic g

y = 3/
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9

A thermally insulated vessel contains an ideal gas of molecular
mass M and ratio of specific heats y. It is moving with speed
v and is suddenly brought to rest. Assuming no heat is lost
to the surroundings, its temperature increases by

(r-1 (=D, »
@ 2 +DR ®) g MK

MV
© S

M K

K (2011)

@ Vi

One kg of a diatomic gas is at a pressure of 8 x 10* N/m?.
The density of the gas is 4 kg/m*. What is the energy of the
gas due to its thermal motion?

(@) 3x10*J (b) 5x10*7

©) 6x10*] ) 7% 10*J (2009)

If Cp and C, denote the specific heats of nitrogen per unit
mass at constant pressure and constant volume respectively,
then

(a) Cp— Cy=28R
(c) Cp—Cy=R/14

(b) Cp— C,= R/28
) Cp— Cp=R

Sr

(@) szz 0

£

)

N

Ancwar Kav )
Answer Key

2.
8.

3t
9.

(b)
(©

(d)
©

(b)
(d)

4.

;
©) szg%

A gaseous mixture @
QA

oxygen. The ratig Ty mixture is
@) 1.4 b £) 1.59 d 1.62
(2005)

One mo onoatomic gas (y = 5/3) is mixed with
one mole of diat@gfic gas (Y= 7/5). What is y for the mixture?
g derfgte Satio of specific heat at constant pressure, to
thaptatconstgnt volume.

( (b) 23/15 (c) 35/23 (d) 4/3.

(2004)

of a gas with y = 7/5 is mixed with 1 mole of a gas

@h y = 5/3, then the value of g for the resulting mixture is
7/5 (b) 2/5 (c) 24/16 (d) 12/7.

(2002)

At what temperature is the r.m.s. velocity of a hydrogen

molecule equal to that of an oxygen molecule at 47°C?

(a 80K (b) -73K (¢) 3K (d) 20 K.
(2002)

Cooking gas containers are kept in a lorry moving with
uniform speed. The temperature of the gas molecules inside
will
(a) increase
(b) decrease
(c) remain same
(d) decrease for some, while increase for others.
(2002)

(d) (d) (a)

&
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.
9

R _1 5 n,Cy +n,C
1. (d) : Kinetic energy of vessel = S my = = T Mhere Gy :i R
.. n +n, 2
Increase in internal energy
AU =nC,AT - mCpq +n,Cp ’
. . P ere Cp=|=+1|R
where n is the number of moles of the gas in vessel. m+n, 2
As the vessel is stopped suddenly, its kientic energy is used to For helium, f'= 3, n,
increase the temperature of the gas For oxygen, f'= 5, na
%mv2 =AU ,
Cp 47
. = =_~=1.62.
%mv2 =nC,AT R o \ R) 29 6
1 > m ( m )
= =-—C,AT von=—
PR VAR "M 6. (a): F
2
AT:MV na &M n, 1+1 1 1
2C, or = +
My —1) R -1 -1 Ym=1 5_ 7_,
v y- . - 3 5
or AT R K ( C, (y—l)) %
3.5
=~+-=4= 1=0.5
2. (b) : The thermal energy or internal energy is U = %MRT for m -1 2 2 Ym
diatomic gases. (5 is the degrees of freedom as the gas is Y = 1.5 =3/2.
diatomic) <:3 7. ) : For mixture of gases
But PV = uRT g
_ mass _ lkg _lm3 % n1+n2: n n,
density 4kg/m® 4 \} v, -1 Y, 1 v, -1
P =28 x10* N/m>
S | I+l _ 1, 1
o U=2x8x10" x5 =5x10"J Yy -1 (7 5
2 4 m g—l 3—1
3. (b) : Molar heat capacity = Molar mass x sp% 2 5 3
heat cap Y 17272
So, the molar heat capacities at constant pry nd Jconstant ' 5 g
volume will be 28Cp and 28C), respec or F =5
. 28C,~28C,=R or _% or 8y 8§ —4
4, d):AU=0 or 8y, =12
5 _12_24
IX(ZR)(Tf_%)+IX%3 0)20 o TwT 816
or 5T,— 5T, + 3T, — 1, RT
or 8= 127, 8. @ Y =)
s 0 5
\ ’ (Vrms)Oz = (vrms )Hz
[273+47 :‘F:TzzoK,
32 2
5.

9. (c) : It is the relative velocities between molecules that is
important. Root mean square velocities are different from
lateral translation.

==
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The amplitude of a damped oscillator decreases to 0.9 times
its original magnitude in 5 s. In another 10 s it will decrease
to o times its original magnitude where o equals

(a) 0.6 (b) 0.7 (c) 0.81 (d) 0.729

(2013)

An ideal gas enclosed in a vertical cylindrical container
supports a freely moving piston of mass M. The piston and
the cylinder have equal cross sectional area 4. When the
piston is in equilibrium, the volume of the gas is V}, and its
pressure is P,. The piston is slightly displaced from the
equilibrium position and released. Assuming that the system
is completely isolated from its surrounding, the piston executes
a simple harmonic motion with frequency

1 [, 1 AR,
@ 27\ 4P, ®) 27 VM

1 V\MF, 1 |4%yP,
© 21 gy @ 2\ v,

fundamental frequency of steel if density an
steel are 7.7 x 103 kg/m? and 2.2 x 10" N/m
(a) 770 Hz (b) 1885 H
(c) 1782 Hz (d) 200.5

AP
of 1/e of original) only in the ‘Sex 0(4
t=1s, then T may be called the a ¢ S
When the spherical bob of the pend affers a retardation
(due to viscous drag) proporf@%@ its velocity, with b as
the constant of proportio: t erage life time of the
pendulum is (assuming inpJys small) in seconds

(2013)

If a simple pendulum has significant p to a factor

een t =0 s to

Q 2 0.693

@b (O \ 2 (@ 92
(2012)
A cylindrical ube, at both ends, has a fundamental

THetube is dipped vertically in water so

frequency, f
i ater. The fundamental frequency of the

Vo @ f

(2012)

N

M M+
@@ M ® “

7

o0

Two particles are execuf armonic motion of the

same amplitude 4 ang long the x-axis. Their

mean position is se distance X, (X; > A). If the
maximum separatien s them is (X + 4), the phase
uu gn is
i T T
© Z @ =
(2011)
A m at%c ed to a horizontal spring, executes SHM
with de A4,. When the mass M passes through its
n i then a smaller mass m is placed over it and
of them move together with amplitude 4,. The ratio of
1 .
is

S1
enj
R
%

difference

@ 5

+m
@ (1) @ (M) o

The transverse displacement y(x,f) of a wave on a string is
given by

yxo)=e
This represents a

—(ax® +bt* +2-Jabxt)

a

(a) wave moving in +x-direction with speed b

(b) wave moving in —x-direction with speed \/%
(c) standing wave of frequency +/p
1
(d) standing wave of frequency ﬁ (2011)

The equation of a wave on a string of linear mass density
0.04 kg m™! is given by
y=0.02 (m) sin [Zn (#4(8) - ﬁ(m)ﬂ
The tension in the string is
(@ 625N (b) 40N (c) 125N (d 05N
(2010)

If x, v and a denote the displacement, the velocity and the
acceleration of a particle executing simple harmonic motion
of time period 7, then, which of the following does not change
with time?

(a) a?T? + 47> (b) aT/x

(¢) aT + 2mv (d) aTh (2009)
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11.

12.

13.

14.

15.

16.

17.

18.

Three sound waves of equal amplitudes have frequencies
(v—1),v, (v + 1). They superpose to give beats. The number
of beats produced per second will be
(a) 4 (b) 3 (c) 2 @ 1

(2009)

A motor cycle starts from rest and accelerates along a straight

path at 2 m/s?. At the starting point of the motor cycle there

is a stationary electric siren. How far has the motor cycle

gone when the driver hears the frequency of the siren at 94%

of its value when the motor cycle was at rest?

(Speed of sound = 330 ms™).

(@ 49m (b) 98m (c) 147 m (d) 196 m
(2009)

A wave travelling along the x-axis is described by the equation
Y(x, £) = 0.005 cos(owx — Pr). If the wavelength and the time
period of the wave are 0.08 m and 2.0 s, respectively, then
o and B in appropriate units are

(@) a=12.50m p=_"—

oo a=2500m p=n
0.08

0.04 1.0
@ a=="— p=""
Y Y

20

© o= Py

(2008)

The speed of sound in oxygen (O,) at a certain temperature
is 460 ms™'. The speed of sound in helium (He) at the same
temperature will be (assume both gases to be ideal)

(a) 330 ms™! (b) 460 ms™!

(c) 500 ms" (d) 650 ms. (2008)

A point mass oscillates along the x-axis according to the la%

X = x, cos (ot — 1/4). If the acceleration of the particl%

written as a = Acos(wt + §), then
(@) A= xyw?% &=23m/4
(c) A= xyw% &=m/4

(b) A=x, 5= /4

(d) 4=xw% 8= @
% 7)

The displacement of an object attached to 2

executing simple harmonic motion iven by

x =2 x 1072 cos nt metre. The time at ct gJ aximum

speed first occurs is

(@ 025s (b) 05s (c) 0.7} ) 0.125s
> (2007)

A particle of mass m executes s % onic motion with

amplitude a and frequency v. stagekineti

avelag
its motion from the position%brium to the end is
(@) 2m*m a* v? a?

©) %mazvz & (2007)

A’ ma*v?
Two springs, %e k, m ,
constants k, a re me—m—rm—l
connected t m

shown. T

ss is f. If both &, and %, are made four

pnal values, the frequency of oscillation

(c) fr4 (d) 4
(2007)

19.

20.

21.

22,

D
< @ :2 string is stretched between fixed points separated by 75 cm.

24,

25.

26.

45

A sound absorber attenuates the sound=\le by
20 dB. The intensity decreases by a factor o
(a) 100 (b) 1000 (c) 10000

(2007)
A coin is placed on a horizontal platfofmn which undergoes
vertical simple harmonic motion of angu ency 0. The
amplitude of oscillation is gradualj)increaged. The coin will
leave contact with the platfo t time

(a) at the highest position of
(b) at the mean position g

(c) for an amplitude 0%
3

(d) for an amplitud Q =
¢!

The maxi um Q

harmonic m .,,5-’

period Qf gseilia is

(a) 1003 % 0.01 s

(2006)

it 4 particle, executing simple

amplitude 7 mm, is 4.4 m/s. The

(c) 10s (d) 0.1s.
(20006)

<

the origin, a body oscillates simple harmonically
ied of 2 s. After what time will its kinetic energy
f the total energy?

® ¢ © 35

Start

@ 3.
(2006)

It is observed to have resonant frequencies of 420 Hz and
315 Hz. There are no other resonant frequencies between
these two. Then, the lowest resonant frequency for this string is
(b) 105 Hz

(d) 1050 Hz.

(a) 10.5 Hz

(c) 1.05 Hz (2006)

A whistle producing sound waves of frequencies 9500 Hz
and above is approaching a stationary person with speed
v ms L. The velocity of sound in air is 300 ms™". If the person
can hear frequencies upto a maximum of 10000 Hz, the
maximum value of v upto which he can hear the whistle is

(a) 30 ms™ () 1542 ms™
©) 15//2ms! (d 15 ms™.

The bob of a simple pendulum is a spherical hollow ball

filled with water. A plugged hole near the bottom of the

oscillating bob gets suddenly unplugged. During observation,

till water is coming out, the time period of oscillation would

(a) remain unchanged

(b) increase towards a saturation value

(c) first increase and then decrease to the original value

(d) first decrease and then increase to the original value
(2005)

(2006)

2
If a simple harmonic motion is represented by d—; +ox=0,
o Lo dt
its time period is

@@ 2mo  (b) 2nda d) 2n/vo

(2005)

(c) 2m/a

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [62 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

46 JEE MAIN CHAPTERWISE EXPLORER|
27. Two simple harmonic motions are represented another spring is #,. If the period of oscillation yith t 0

28.

29.

30.

31.

32.

33.

34.

. T
by the equations y; = 0.lsm(100nt + 3) and y, = 0.1cosT ¢.

The phase difference of the velocity of particle 1 with respect
to the velocity of particle 2 is
(a) —m/3 (b) w6 (c) —m/6 (d) /3.

(2005)

The function sin’(wt) represents

(a) a simple harmonic motion with a period 21/m

(b) a simple harmonic motion with a period m/®

(c) aperiodic, but not simple harmonic motion with a period

2m/o
(d) aperiodic, but not simple harmonic motion with a period
T/ (2005)

An observer moves towards a stationary source of sound,

with a velocity one-fifth of the velocity of sound. What is the

percentage increase in the apparent frequency?

(a) 5% (b) 20% (c) zero (d) 0.5%
(2005)

When two tuning forks (fork 1 and fork 2) are sounded
simultaneously, 4 beats per second are heard. Now, some
tape is attached on the prong of the fork 2. When the tuning
forks are sounded again, 6 beats per second are heard. if the
frequency of fork 1 is 200 Hz, then what was the original
frequency of fork 2?

(a) 196 Hz (b) 204 Hz (c) 200 Hz

(20

In forced oscillation of a particle the amplitude is ma:
for a frequency m, of the force, while the energy is HITU

for a frequency m, of the force, then

O

(@) o=, (b) o, >,

(¢) w; < ®, when damping is small and hen
damping is large %

(d) o <w, (2004)

A particle of mass m is attached tg
k) and has a natural angular freque

F (#) proportional to cosw? (@ # ® %ﬂ &d to the oscillator.
The time displacement of the be proportional to

ing constant
external force

m 1
(a) woz _ o2 woz _wz)
- Tom
(©) m( 0302 4 wz) 0302 ol (2004)

The total energy
motion is
(@) o< x

le, executing simple harmonic

(2004)

he end of a spring executes simple harmonic
¥h a period ¢#,, while the corresponding period for

(@) 202 Hz &

D)

3s.

<

41.

springs in series is 7, then
@@ T'=t+n

() Tl'=#"1+1¢"!

The displacement y of a particle in a mediyx caf be expressed

as:
y=107in(100¢ + 20x + 7/4) m, ¢ i8n second and x

in meter. The speed of the wav
(a) 2000 m/s \

(¢) 20 m/s

(b) T*=1¢t>+
@ 72= T@ (2004)

(2004)

o 1s true?
(d) =44,

0 Q A=
Q (2003)
A bo xecufe® simple harmonic motion. The potential

energ - f?e kinetic energy (K.E.) and total energy (T.E.)

arg meas as function of displacement x. Which of the
fo ny )statement is true?

% 71s maximum when x = 0

is zero when x = 0
K.E. is maximum when x is maximum
P.E. is maximum when x = 0.

(2003)

The length of a simple pendulum executing simple harmonic

motion is increased by 21%. The percentage increase in the

time period of the pendulum of increased length is

(a) 11% (b) 21% (c) 42% (d) 10%.
(2003)

Two particles 4 and B of equal masses are suspended from
two massless springs of spring constants k; and k,,
respectively. If the maximum velocities, during oscillations,
are equal, the ratio of amplitudes of 4 and B is

@ Jhik ) ik (©) Jhik (A kik
(2003)

A mass M is suspended from a spring of negligible mass. The
spring is pulled a little and then released so that the mass
executes SHM of time period 7. If the mass is increased by
m, the time period becomes 57/3. Then the ratio of m/M is
(a) 3/5 (b) 25/9 (c) 16/9 (d) 5/3.
(2003)

A tuning fork of known frequency 256 Hz makes 5 beats per
second with the vibrating string of a piano. The beat frequency
decreases to 2 beats per second when the tension in the piano
string is slightly increased. The frequency of the piano string
before increasing the tension was

(a) (256 +2) Hz (b) (256 -2) Hz

(c) (256 — 5) Hz d) (256 + 5)Hz. (2003
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42. A metal wire of linear mass density of 9.8 g/m is stretched
with a tension of 10 kg-wt between two rigid supports
1 metre apart. The wire passes at its middle point between the
poles of a permanent magnet, and it vibrates in resonance
when carrying an alternating current of frequency v. The
frequency v of the alternating source is
(a) 50 Hz (b) 100 Hz (c) 200 Hz (d) 25 Hz.

(2003)

43. The displacement of a particle varies according to the relation

x = 4(cosmt + sinmt). The amplitude of the particle is
(a) —4 (b) 4 (¢) 4v2 (d) 8.
(2003)

44. The displacement y of a wave travelling in the x -direction is

given by
y = 1074 sin(600t -2x+ g) metre,

where x is expressed in metre and ¢ in second. The speed of

the wave-motion, in ms™! is

(a) 300 (b) 600

(c) 1200 (d) 200.

(2003)

45. A child swinging on a swing in sitting position, stands up,
then the time period of the swing will

(a) increase

(b) decrease

(c) reamains same

(d)

46.
(a) kinetic energy is minimum, potential energy is
(b) both kinetic and potential energies are maxh@
(c) kinetic energy is maximum, potential ener; m
(d) both kinetic and potential energies are A

&

3. (o)
9. (a)
15. (a)
21. (b)
27. (¢)
33. (o)
39. (o)
45. (b)
51. (b)

increases if the child is long and decreases if the chi%(

is short. (20%
In a simple harmonic oscillator, at the mean positio%

MAncwar Kav )
Answer Key

@

47
47. If a spring has time period 7, and is cut into a S,
then the time period of each part will be
@ Tn (b)) T/n (¢) nT @ .
(2002)
When temperature increases, the freque tuning fork

(a) increases (b) %@&

(c) remains same
(d) increases or decreases dep % on the material.
(2002)

48.

49.

(d) 120.
(2002)

50.

k<) on a string meets with another wave
= 0. Then the equation of the unknown

(b) y = —asin(wt + kx)
(d) y = —asin(w? — kx).
(2002)

8,
@known fork and it then produces 2 beats/sec. The frequency
7 the unknown fork is

(a) 286 cps
(c) 294 cps

(b) 292 cps

(d) 288 cps. (2002)

}52. Tube 4 has both ends open while tube B has one end closed,

otherwise they are identical. The ratio of fundamental
frequency of tube 4 and B is

(a) 1:2 (b) 1:4 () 2:1 (d 4:1.

(2002)
4. (¢ 5. (@) 6. (b)
10. (b) 11. (a) 12. (b)
16. (b) 17. (b) 18. (a)
22. (b) 23. (b) 24. (d)
28. (d) 29. (b) 30. (a)
34. (b) 35. (b) 36. (¢)
40. (o) 41. (o) 42. (a)
46. (¢) 47. (b) 48. (b)
52. (¢
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JEE MAIN CHAPTERWISE EXPLORER|

ng/plfwnwbéo/ms/

1. (d): The amplitude of a damped oscillator at a given instant
of time ¢ is given by
A :Aoe—bt/lm
where 4, is its amplitude in the absence of damping, b is the
damping constant.
As per question
After 5s (i.e. t =15 s) its amplitude becomes
09A0 — Aoe—b(S)/Zm — Aoe—Sb/Zm
0.9 = gbm (D)
After 10 more second (i.e. = 15 s), its amplitude becomes
(X‘AO :Aoe—b(IS)/Zm :Aoe—ISb/Zm
a= (e = (0.9
=0.729

P atm
M

2. (d): xI A

(Using (1))

FBD of piston at equilibrium

||

P _A+Mg=PA
FBD of piston when piston is pushed down a

lPath
l

Mg

(P, +dP)A— (P, A+ Mg)=M (i)

tm

As the system is completely
therefore the change is adi

For an adiabatic process
PV" = constant

. VdP+ Vr'Pd V—\
or dP=- W%

rom its surrounding

...(iii)

Using (i (i1), we get
W o L 1R
0 dr? MV,
C it with standard equation of SHM,

LT
2L
where L is
wire apdyu is fie’ mass per length of the wire
As
w i density of the material of the wire and 4 is
th cross-section of the wire.

@ e tension is due to elasticity of wire
%> L T= YA[AL—L} [As y=Suess _ TL }
Ve S

. .(.

~ Strain = AAL

o _ 1 |YAL
Hence, =3I TL

Here, Y= 2.2 x 10" N/m?, p = 7.7 x 10° kg/m?
%:0.01, L=15m

Substituting the given values, we get

1 [22x10"x0.01
YTox1s 77%x10°

_10° |2

3 \7 Hz=178.2 Hz
4. (o
5. (d): When the tube of length / is open at
both ends, l
f=57 (i)

where v is the speed of sound in air.
When the tube is dipped vertically in water
and half of it is in water, it behaves closed |

N

pipe length %,

5;

p 0 _v _ . . =

-f—4«)—y—f (Using(i)) 2
2
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6. ()
% ()

When a mass m is placed on mass M, the new system is of
mass = (M + m) attached to the spring. New time period of
oscillation

7. (d): T, =2n

(;11-}-(7M) ..(11)
Consider v, is the velocity of mass M passing through mean
position and v, velocity of mass
(m + M) passing through mean position.
Using, law of conservation of linear momentum

My, = (m+ M)y,
w,) = (m + M)(4,0,)

v, =4 andv,=

A _(m+M)&

T,=2mn

M(A

~

AZmZ)

or 72— M ®,

:(m+M)X£ v o= 2" and w, = 2%
M L\" ' e

A m+M . . B

/Tz = M (Using (i) and (ii))

8. (b) . y(x l) — e—(ax2 +b* +2ab xt)
— e—(\/;.wx/gz)z
Comparing equation (i) with standard equation
y(x, 1) = flax + br)

travel in —x direction.
Coefficient of ¢

As there is positive sign between x and ¢ terms, henc%

_ Coefficientof ¢ [
Wave speed = Coefficientof x — \/;

9. (a): Here, linear mass density u = 0.04 k:

The given equation of a wave is

. t X
y=002sin [“(m - o.soﬂ
Compare it with the standard gxa
y = Asin(wt — kx)
we get,

2%
0.04

®= rads™; k=

Wave velocity, vz

1]
N
Alsoy = \/E
u

where T is the tex siQQ)in the string and w is the linear mass
density

()

...(ii)

0.04 x (27"

2
T_io'o“):&ZSN

49
(o) E
0.05
10. (b) : For a simple harmonic motion, ( f 2
2

acceleration, a = —m*x where ® is onsta% =

a

~

2 2
a=-4 .y o ol __4n"
T X

T
The period of oscillation 74 % fit.

%und produce frequencies,

s v; and v,,

.oaTl .
. TISaconstant.

11.

. .V +v .
t frequency obtained is ———2 and this wave

tlated by a wave of frequency
ence of frequencies/2).
i}

VI~Y

(rather the

e intensity waxes and wanes. For a cosine curve (or sine

~ rve), the number of beats = v, ~ v,.

g Frequencies Mean Beats

} v+ 1landv (v +0.5) Hz 1
vand v -1 v-0.5 1
(+1)and (V-1) ) 2

Total number of beats = 4.

One should detect three frequencies, v, v + 0.5 and v — 0.5
and each frequency will show 2 beats, 1 beat and 1 beat per
second, respectively.

Total number of beats = 4

12. (b) : The source is at rest, the observer is moving away from

the source.
(Vgound ~ Vobs)
1= f~Tsound _ Tobs’
Vsound
f!
— XV =V -V
s S S
= f ound sound obs
‘ '
= 7 X Vsound ~ Vsound = ~Vobs
([ )

Vsound KT - 1) = "Vobs

330(0.94 — 1) = —vops
= Vobs = 330 x 0.06 = 19.80 ms!.
v —u® (19.80)°
C ST T 2a T 2x2 =98m
13. (b) : The wave travelling along the x-axis is given by

Y(x, t) = 0.005 cos(ox — Br).
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14.

15.

16.

17.

Therefore a=k :2771:. As A =0.08 m.

A
—ZJ_L _T _
A=508" 008 = *=4x100.00=2500m.
= 2n _
o=p=5,=P=r1

L a=2500m,B=m

wysve 122 PRT
(),V—\/j— M

yforO, =1+ 2/5=14;
yforHe=1+2/3=5/3

Yo | [YHe, 32 |, 460

N 4 Yo,

- S, 1. 32x5 _

=460 x 3><4>< 7 =1420m/s.

* The value of the speed of sound in He should have been
965 m/s and that of O,, about 320 m/s. The value of the
velocity given for O, is quite high. Option not given.

(a) : Given : x = x;cos (wt —%) . (@)
Acceleration a = 4 cos (0t + d) . (i)

. dx
Velocit ===
elocity v 7

V= —xowsin(wt - %)

. dv
Acceleration a =——

dt
= —xowz cos [mt - %} = xowz cos[n + (ot — %)} §
= xomz cos[wt + %Tﬂ} %
Compare (iv) with (ii), we get
A= xowz, d= 3 %

1
(b) : Given : displacement x = 2 x 1072 @

Velocity y = dx _ —2x102 xsinnt

sinmz =sin &
2
t= % s=0.5s.
(b) : For a particle to
displacement at arfy tj

or or

or

ple harmonic motion its
en by

(O]

angular frequency,

18.

22.

1 .
= Ema2 032 sm2 ot

S

Average kinetic energy < K >

= <%mazm2 sin” ot > @
= %mmzaz <sin’ ot > @

_ 1_ 2 2 (1_\ %

= B mao a \2) P

:%maz(Zm))2

=12 ma® V2.
(a) : In the given
springs are conng

A(ky + k)
m

=2f (using (i).

I
or AL:IOlog(]lj or 20dB:1010g(—1)
]2 ]2

or 102 =1t - N
1, 100

(¢) : In vertical simple harmonic motion, maximum
acceleration (a®?) and so the maximum force (mam?) will
be at extreme positions. At highest position, force will be
towards mean position and so it will be downwards. At
lowest position, force will be towards mean position and
so it will be upwards. This is opposite to weight direction
of the coin. The coin will leave contact will the platform
for the first time when m(a®?) > mg at the lowest position
of the platform.

or I,

2
(b) : Maximum velocity v,, = a®= a(%)
3
;_2ma_, 22 (7x107)
v, 7 44

=102 sec = 0.01 sec.
(b) : During simple harmonic motion,

o 1 1
Kinetic energy = Emv2 =5m (awcos ot)’

Total energy E = %ma2 o
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(Kinetic energy) = 75 (E) =(0.1 T
100 =(0.1xm)cos nt+5
1 292 2 75 1 32 9
or  Jmae’ cos’ of = o xS ma’ o A‘l):g—%:—%. @
or cos’ (;)t:§:>cosc)t:£:cosE
4 2 6 _ .2 . l—cos2ot 1 cosqwt
28. (d): y=smot=—"7—"—""=-—
or=" 2 2
6 It is a periodic motion but it is H
_n__m _ 2n _1 Angular speed = 20
o e T 6(2n/T)  6x2n 6 suar sp
. ~ (@S~
23. (b) : Let the successive loops formed be p and - Period T angularSpe ® ©
(p + 1) for frequencies 315 Hz and 420 Hz .
o T pv Hence option (d) repr Sagswer,
V=9 w20 29. (b) : By Doppler'
pv p+1v v _ YtV :
57 =315 Hz and ~=— == =420 Hz v v @ e velocity of sound)
(p+yv pv _ B _v+(v/5N
or 2 2 =420-315
ot %:IOS:IJIV:IOSHZ gIcrease :0’7_0:(0—’—1\:(9—1\—l
. . . v \v /7 \s7)75s
p = 1 for fundamental mode of vibration of string. . 100
Lowest resonant frequency = 105 Hz. enfgge increase =75 =20%.
24. ) : %: vv%v 30 : the two frequencies be v, and v,
LS . . y be either 204 Hz or 196 Hz.
where v, is the velocity of sound in air. 204 Hz
10000 _ 300 5l
9500 ~ 300-v <33 200 Hz
=(300-v)=285=v=15 m/s. g )
% ~4HzZ™~ 196 Hz
(vy)
25. (c¢) : For a pendulum, 7 =2x E where / is measure \$ As mass of second fork increases, v, decreases.
centre of gravity. The centre of gravity of SySHTNG If .1)2.: 204 Hz, a.decreana in v, decreases beats/sec. But
. < \ this is not given in question
centre of sphere when hole is plugged. Wh plugdad, . .
water drains out. Centre of gravity goes o o If v, = 196 Hz, a decrease in v, increased beats/sec.
When the bob b ) ¢ tre of ) d This is given in the question when beats increase to 6
©ft the HOB becotnes empty, centre 6 g@ ore Original frequency of second fork = 196 Hz.
to centre. . .
s Length of pendulum first incr the 31. (a) : In case of forced oscillations
decreases to original value. (i) The amplitude is maximum at resonance
T would first increase e ase to .. Natural frequency = Frequency of force = w,
the original value. (ii) The energy is maximum at resonance
~.Natural fr =F f f =
26. (d) : Standard differential pgat SHM is au;?om ‘z?;‘zizy(ﬁ) requency of foree = @2
2 2
d—f+m2x:0 W) = 0y
dt

d

Given equation 1? ()

w? =0

o=o

or

33.

(b) : In case of forced oscillations,

. Fy/m
x = asin(wt + ¢) where a = 20 5
) —O
. . .
x is proportional to m( wg _ wz) .

(¢) : Under simple harmonic motion, total energy

= %mazwz

Total energy is independent of x.
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, S kik —alk
34. (b) : When springs are in series, f = ﬁ or Y —a‘/;
+
m 1 ’ e (Vm)A = (Vm)B
For first spring, ¢ = Zn‘ji
k
. m m a
For second spring ¢, =21 km 2 !
2
2o 41’ m +47t2m a2y Btk 40. (c) : Initially, T=2n{M /k %
1 Th = =anm| — o=
ky ky kky . ST _ M+m
Finally, 5= 2n k
Ik +ky) |
m
or  t+13 :{Zn kllkzz} M
or 4+ =T or
35. (b) : Given wave equation : or
106w T
y=10 sm(100t+20x+4)m or
ztandard eﬁuatlon Py = asin (Of + ket 0) 41. (c) \p i frequencies of piano are
ompare the two (256 + 5) % 256 — 5) Hz.
o= 100 and k£ = 20 261
+5 Hy 61 Hz
o _100_, 2mn =nh=v=5 N
k20 2m/A 256 Hz
v =15 m/s.
. % IHZ 951 1y
36. (¢): ¢, =27r,ﬂ/g (1)

37.
38.

39.

Due to upthrust of water on the top, its apparent weight
decreases
upthrust = weight of liquid displaced

Effective weight = mg — (Vog) = Vpg — Vog
Vpg' = Vg(p — ©), where o is density of water

’ p—o
e

t=2nyl/g' =27

N
S
>

t_| b
th Vglp-0) I

: Kinetic energy is maxi x=0.

: Let the lengths of pkn be (100/) and (121))
7' _ 121 Ol
T V100 N

@ :

Fractional

- (27ta)(%) - (271:a)(21n‘/5J

D)

44.

. _ 1T
r_piano string, V=57 w

en tension 7 increases, L increases
@ If261 Hz increases, beats/sec increase. This is not given

in the question.

(i) If 251 Hz increases due to tension, beats per second
decrease. This is given in the question.

Hence frequency of piano = (256 — 5) Hz.

(a) : At resonance, frequency of vibration of wire become
equal to frequency of a.c.

oo L [T
2/ p
oo L [10x98 _100

2x1Y9.8x107° 2

(¢) : x = 4(cosmt + sinmt)

= 4x ﬁ{lcosm + lsinnt}

2 2
or X= 4ﬁ[sin%cos it + cos%sin m}
= 4J§sin(7tt + %)
Hence amplitude =442.

For vibration of wire,

=50 Hz.

(a) : Given wave equation :
y=107* sin(éOOt —2x+ g)m

Standard wave equation : y = asin(wt — kx + ¢)
Compare them

Angular speed = ® = 600 sec™!

Propagation constant = k = 2 m"!
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o 2o L .
iy LA = velocity
. velocity = = %ﬂ ~300m/sec .

45. (b) : Time period will decrease.
When the child stands up, the centre of gravity is shifted

upwards and so length of swing decreases. T =2ml/g.
46. (c) : In a simple harmonic oscillator, kinetic energy is
maximum and potential energy is minimum at mean position.

47. (b) : For a spring, T :ZnJ%

For each piece, spring constant = nk

T'=2 /ﬂ
"k

1 T
T'=2mn ‘/ﬁ X == =,
k™ yn n
48. (b) : When temperature increases, / increases
Hence frequency decreases.

A
49. (b): %:40:”»“ix =80 cm.

50. (b) : Consider option (a)
Stationary wave :
Y = asin(wt + kx) + asin(wt — kx)
when x = 0, Y is not zero. The option is not acceptable.
Consider option (b)
Stationary wave :

Y = asin(wt — kx) — asin(wt + kx)
This option holds good
Option (¢) gives Y = 2asin(wt — kx)
Option (d) gives ¥ = 0 @
Hence only option (b) holds g S
51. (b) : The wax decreases the Q f unknown fork.

At x = 0, Y = asinwt — asinwt = zero
At x = 0, Y is not zero
cqu
The possible unknown freque‘ e (288 + 4)cps and
(288 — 4) cps.

Wax reduc 28‘ gbeats should increases. It is not
givenin th s frequency is ruled out. Wax reduced
( 0

292 cpSay should decrease. It is given that the
beats decreq

from 4.
Hence—unkn
52. (¢ :%ﬁ, Ay=21 N N
It tub g = 4l . .
v
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Two capacitors C; and C, are charged to 120 V and 200 V
respectively. It is found that by connecting them together the
potential on each one can be made zero. Then

(a) 9C, = 4G, (b) 5C,=3C,
(c) 3C,=5GC, (d) 3C,+5C,=0 (2013)
Two charges, each equal to ¢, are kept at x = —a and x = a

on the x-axis. A particle of mass m and charge g, :% is
placed at the origin. If charge g, is given a small displacement
(v < < a) along the y-axis, the net force acting on the particle
is proportional to

1
b vy ©) ¥ (d) ¥

(2013)

1
@ ~

A charge Q is uniformly distributed over a long rod 4B of
length L as shown in the figure. The electric potential at the
point O lying at a distance L from the end 4 is

o AlzZZ7777777777777777 B
) L o L " <§Q§§
QOln2 QOln2
@ 4r &L ®) 3x &L
30 0
© 4 &L @) 4n &L In2 )

perpendicular to its plane and passing th: its centre with
an angular velocity ®. As a result of a magnetic
field of induction B is obtained®s f the disc. If
the disc and its

A charge Q is uniformly distributed over th c& of non-
conducting disc of radius R. The disc rotages an axis
ta

then the variation of the mag
the disc will be represented

(@) B

N

>

ELECTROSTATICS

An insulating solid sphergjefrai has auniformly positive
charge density p. As args uniform charge distribution
there is a finite valugZefecttit/potential at the centre of the
the sphere.

Statement
its potential energy changes by 3e,

qap
surface
Statement 2™ electric field at a distance 7(r < R) from

. pr
the ¢ ilbe sphere is 3e,
(@Y (s t 1 is true, Statement 2 is false.
fatenent 1 is false, Statement 2 is true.

Sthtement 1 is true, Statement 2 is true, Statement 2

the correct explanation of Statement 1.
Statement 1 is true, Statement 2, is true; Statement 2
is not the correct explanation of Statement 1.

(2012)
()
g 25
()
32 2
ek
=& 15
L=
c 10
3 N

0 50 100 150 200 250 300
Time t in seconds—»

The figure shows an experimental plot for discharging of a
capacitor in an R-C circuit. The time constant t of this circuit
lies between

(a) 0 and 50 sec

(c) 100 sec and 150 sec

(b) 50 sec and 100 sec
(d) 150 sec and 200 sec
(2012)

In a uniformly charged sphere of total charge Q and radius
R, the electric field E is plotted as a function of distance from
the centre. The graph which would correspond to the above
will be

E

(a) f

E
(b) T

r—»
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10.

11.

12.

13.

—»m

E
© @ 1

r—»
(2012)

Two identical charged spheres suspended from a common
point by two massless strings of length / are initially a distance
d(d < <) apart because of their mutual repulsion. The charge
begins to leak from both the spheres at a constant rate. As a
result the charges approach each other with a velocity v. Then
as a function of distance x between them
(@ vex2(b) veex! (c) ve x!? (d) vex
(2011)

The electrostatic potential inside a charged spherical ball is
given by ¢ = ar? + b where r is the distance from the centre;
a, b are constants. Then the charge density inside the ball is
(a) 24magy(b) —6agyr (¢) —24mag, (d) —6ag,
(2011)

Two identical charged spheres are suspended by strings of
equal lengths. The strings make an angle of 30° with each
other. When suspended in a liquid of density 0.8 g cm™, the
angle remains the same. If density of the material of the
sphere is 1.6 g cm™, the dielectric constant of the liquid is
(@ 1 (b) 4 (c) 3 d 2

Let there be a spherically symmetric charge distributi

charge density varying as p(r) = p, (% _ %)
p(r) =0 for » > R, where r is the distance from the
electric field at a distance 7 (r < R) from the ortgiis siver

-3

upto 7 = %

@ 3¢ 47 R
P (5 r
© (37 2010
A thin semi-circular ring of
radius r has a positive
charge ¢ distributed
uniformly over it. The n /,\
field E at the centre @ 0 >
O A
q : q :
@ Sp2g,2 \ 5 4n2e”’
__qa g
(©) 2. 2 (d) e, J (2010)

4n sor

i e% at each of the opposite corners of a
TALNE

gYs placed at each of the other two corners.

sctrical force on Q is zero, then the O/g equals

@ ~ 5
(2009)

© 1

14.

15.

U

18.

(a) —9.60 x 1077 J (b) 9.60 x 1

(€) —2.24 x 10716 ] % (2009)

Let P(r)= % +7 be the charg sityQ ribution for a
T

solid sphere of radius R and togats . For a point ‘p’

inside the sphere at distance 7, ‘; } centre of the sphere,

the magnitude of electric fi€ldy

2
on

55
Two points P and Q are maintained at the potentils O v
and —4 V respectively. The work done in movingQ0 eldctrons
from P to Q is @

(d) 2.24

or’
@0 O T @
(2009)

four choices_giva

best descri .
Stgte \ ‘5§
particle is ind¢gendent of the path connecting point P to

B

poinf O~

S nt-2; The net work done by a conservative force on
m

moving along a closed loop is zero.
ent-1 is true, Statement-2 is false

Statement-1 is true, Statement-2 is true; Statement-2 is
not the correct explanation of Statement-1.
(d) Statement-1 is false, Statement-2 is true.

%‘tatement-l is true, Statement-2 is true; Statement-2 is
(g )' e correct explanation of Statement-1.

(2009)

A thin spherical shell of radius R has charge O spread
uniformly over its surface. Which of the following graphs
most closely represents the electric field E(r) produced by
the shell in the range 0 < r < oo, where r is the distance from
the centre of the shell?

E(r) E(r)

@ |\ (b) N\
L S— 7 e—
E(r) E(r)

© ‘\ @ |\ emy
I of —

A parallel plate capacitor with air between the plates has a
capacitance of 9 pF. The separation between its plates is d. The
space between the plates is now filled with two dielectrics.
One of the dielectrics has dielectric constant k; = 3 and thickness
d/3 while the other one has dielectric constant k&, = 6 and
thickness 2d/3. Capacitance of the capacitor is now

(a) 20.25 pF (b) 1.8 pF

(c) 45 pF (d) 40.5 pF. (2008)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [72 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

56 JEE MAIN CHAPTERWISE EXPLORER|
19. A parallel plate condenser with a dielectric of dielectric plates are separated by d = 0.1 m and can b s

20.

21.

22,

23.

24,

25.

constant K between the plates has a capacity C and is charged
to a potential V" volt. The dielectric slab is slowly removed
from between the plates and then reinserted. The net work
done by the system in this process is

(b) 3 (K1) CP

(a) zero

CV(K -1)

X (d K-1Cr

() (2007)

The potential at a point x (measured in hm) due to some
charges situated on the x-axis is given by
V(x) = 20/(x* — 4) volt

The electric field £ at x = 4 um is given by
(a) (10/9) volt/um and in the +ve x direction
(b) (5/3) volt/um and in the —ve x direction
(c) (5/3) volt/um and in the +ve x direction
(d) (10/9) volt/um in the —ve x direction

Charges are placed on the vertices of a
square as shown. Let E be the electric field
and V the potential at the centre. If the
charges on 4 and B are interchanged with
those on D and C respectively, then D c

(a) E changes, V remains unchanged 1 4
(b) E remains unchanged, ¥ changes

(c) both E and V change

(d) E and V remain unchanged (2007)

A battery is used to charge a parallel plate capacitor till the
potential difference between the plates becomes equal
electromotive force of the battery. The ratio of the energy
in the capacitor and the work done by the battery

(a) 12 (b) 1 (c) 2
7)
An electric charge 107 uC is placed e\ origin
(0, 0) of X — Y co-ordinate system. Two pgint -‘m’ d B are
situated at («/E,w/i) and (2,0) respe he potential

difference between the points Acand
(a) 4.5volt (b) 9 volt (c)

7

ive

I

(d) 2 volt
(2007)

7

adii 1 mm and 2 mm
are uniformly charged.
conducting wire then in
the magnitude of the electric

equilibrium conditith i0
fields at the surface-a e’ A and B is
(a 1:4 (b)(c)1:2

Two spherical conductors A4
are separated by a distance
If the spheres are conn

4

d 2:1.
(2006)

37,

26.

27.

30.

31.

infinitely large. An electron is released from re
surface of plate 1. What is its speed whe
(e=1.6 x10"C, m,=9.11 x 107! kg)
(@) 32 x 10" m/s
(c) 7.02 x 10'2 m/s (d) 1.87 x\&¢ (2006)

A electric dipole is placed at an an 30°¢y a non-uniform
electric field. The dipole will experie

pe)
(a) a torque only (
(b) a translational force onfy tathedirection of the field

(c) a translational force 3 \irection normal to the
direction of the fie

(2006)

a¢apacitance C. It is discharged

ock is raised by AT, the potential
the capacitance is

tempergturg g
differen

msAT 2msAT
@ N ® "
mCAT
(¢ d ————
s s

(2005)

adllel plate capacitor is made by stacking n equally spaced
§ connected alternatively. If the capacitance between
two adjacent plates is C then the resultant capacitance is

(@ C
(© (n-DC

(b) nC

(d (n+DC (2005)

Two thin wire rings each having a radius R are placed at a
distance d apart with their axes coinciding. The charges on
the two rings are +Q and —Q. The potential difference between
the centers of the two rings is

o |1 1
®) dneg | R \JR? 4 22

_OR ot 1
© 47tsod2 (d) 2meqy | R \/R2 +d?
(2005)

(a) zero

Two point charges +8¢ and —2¢ are located atx =0 andx=L
respectively. The location of a point on the x axis at which
the net electric field due to these two point charges is zero is
(a) 8L (b) 4L (c) 2L (d L4
(2005)
A charged ball B hangs from a silk
thread S, which makes an angle 6 with
a large charged conducting sheet P, as
shown in the figure. The surface charge
density o of the sheet is proportional to

e i
D

(a) sinO S

(b) tan6

(c) cosH

(d) cotb B
(2005)
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32. Four charges equal to —Q are placed at the four corners of a 20 20 2g
square and a charge ¢ is at its centre. If the system is in (a) 4me,R (b) 4megR _47I80
equilibrium the value of g is
0 20 . 4 (¢+0)2
(a) —Z(l +22) (®) Z(l +2v2) (©) 4ne,R " 4me R (d) dme, (2003)
0 1Y 38. A sheet of aluminium foil of negligiblg thic is introduced
© 2 (1+242) @ 2 (1+242). (2004) between the plates of a capacit e o@pacitance of the

33.

34.

3s.

36.

37.

A charged particle ¢ is shot towards another charged particle
QO which is fixed, with a speed v. It approaches Q upto a
closest distance 7 and then returns. If ¢ were given a speed
2v, the closest distances of approach would be

(a) r (b) 2r (c) 72 (d) r/4. (2004)

Two spherical conductors B and C having equal radii and
carrying equal charges in them repel each other with a force
F when kept apart at some distance. A third spherical
conductor having same radius as that of B but uncharged is
brought in contact with B, then brought in contact with C
and finally removed away from both. The new force of
repulsion between B and C is

(a) F/4 (b) 3F/4  (c) FI8

) 3F/8.  (2004)

Three charges —¢q,, +¢g, and —g; are placed as shown in the
figure. The x -component of the force on —g, is proportional to

(a) Z—; - q—;cose -4, Va
a
(b) 13+ Bsind 0 §<
b° a a b
<—>!

(c) —2+—2c0s9
92 953

(d) 5 5sin® @3)
b” a
The work done in placing a charge of 8 x b on

(@) 16 x 10732 joule
(c) 4 x 10719 joule

has a charge q.
ve of the shell. The
electrostatic potential at a pq

39.

40.

41.

capacitor
(a) decreases
(c) becomes infinite

ins unchanged

(l\a gases. (2003)
% ing an enclosed surface

If the electric flux enteriry ang

respectively is ¢, and ¢ 2%t &gharge inside the surface

will be

(@ (92— d1)go b) (01 + ¢)/eg

(©) (¢, - ¢1)/80 D (@1 + 0:)8. (2003)
EFONQ

«©

Capacitance pherical conductor with radius 1 m is

(a) 1. (b) 10°°

(c) 9x (d) 103, (2002)

Ifa ge ¢ S laced at the centre of the line joining two

equal O such that the system is in equilibrium then

t %q is

(b)y —0/2 (c) 04 (d) —0/4.

(2002)

e are n capacitors in parallel connected to /volt source,

I e
D@n the energy stored is equal to

43.

(b) %nCVZ (©) CV? () iCVZ.
(2002)

A charged particle g is placed £ F
at the centre O of cube of p -
length L (ABCDEFGH). Q e
Another same charge g is - q q
placed at a distance L from G
O. Then the electric flux 4 L 1 —p
through ABCD is
(a) g/Ame,L (b) zero
(c) g2meyL (d) g/3meyl. (2002)
On moving a charge of 20 coulomb by 2 cm, 2 J of work is

done, then the potential difference between the points is

centre of the shell is (@ 01V (b)) 8V () 2V (d 05V
<§\ (2002)
Answer Key

(b) 3. (a) 4. (@) 5. (b) 6. (0
(@) 9. (@@ 10. (d) 11. (¢ 12. (d)
(d) 15. (¢) 16. (¢) 17. (b) 18. (d)
(a) 21. (a) 22. (a) 23. (¢) 24. (d)
(d) 27. (b) 28. (¢) 29. (d) 30. (¢
(b) 33. (d) 34. (d) 35. (b) 36. (d)
(b) 39. (a) 40. (a) 41. (d) 42. (b)
(a)
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ng/plfwnwbéo/ms/

1. (c): For potential to be made zero, after connection

120C, = 200C,
6C, =10C,
3C, =5GC,
2. (b): The situation is as shown in the figure.
q d q >
< a > a >

When a particle of mass m and charge ¢, (: %) placed is at

the origin is given a small displacement along the y-axis,
then the situation is shown in the figure.

¥
A

Fy. AFcos0 '.’F
AFCO§9’

By symmetry, the components of forces on the particle o

each other where along y-axis will add up.

charge g, due to charges at 4 and B along x-axis will can&

~. The net force acting on the particle is
1 990 y
F . =2Fcos0=2
ne 4n 2 [ 2, 2
60 ( 2 ra? ) (y +a ) @

2 q(%) y (

_ e )
CAne (v a’)2 N U qo@)

1 a’y

4 = (yz +a2)3/2
Asy<<a

to the element is

dQ 1 Y dx

X :47teoa

n

Potential at O due to the rod is
V dV 2L 1 Q d %Q
=] _£ 4me, Lx x

(d): Consider a elementd
radius » and thicknes
shown in figure.

Charge on the rin
Y

Current ton of charge on ring is

at the centre due to the ring element
_ pQrodr  uQwdr

2nR*r 2nR?
¢ field at the centre due to the whole disc

B:de:MR _ BQ0R _ p,Qo

[dr= =

2nR* 2nR? 2nR

@Since, Q and o are constants
. 1

Bocﬁ

Hence variation of B with R should be a rectangular hyperbola
as represented in option (d).

(b): Potential at the centre of the sphere,

2
v, =P
2g,
Potential at the surface of the sphere,
2
v, =1 Kp
3 ¢,

When a charge g is taken from the centre to the surface, the
change in potential energy is
R’p lﬁﬂ _ 1 Rpq

AU:(Vc‘VW:(zﬁ 6 976 ¢

Statement 1 is false.
Statement 2 is true.
(c) : During discharging of a capacitor
V="Ve'
where 7 is the time constant of RC circuit.
Att=r,
V= % =0.377,
From the graph, t =0, V, =25V
V=037%x25V=925V
This voltage occurs at time lies between 100 sec and 500
sec. Hence, time constant T of this circuit lies between 100
sec and 150 sec.
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7. (b): For uniformly charged sphere

1 r E
= dne % (Forr <R) T
0
1
= dne % (Forr=R)
o R R

r—

1 0
= 4me, = (Forr>R)

The variation of £ with distance r from the centre is as shown
adjacent figure.

8. (a) : Figure shows equilibrium positions of the two sphere.
0O

1/0:0\

Tcosd :
Ay T T
A Tsino: R
——> d
v 3 v
mg mg
T cos® = mg
2
and Tsinb=F = I q—z
4ne, d
| 2
tan0 = Zq
47'580 d mg
When charge begins to leak from both the spheres at a constant
rate, then
| 2
tan 0 = q

47'580 xz mg
x lg” x \
P — ( tan0 = i)

20~ 47t80x2mg 21

or Zd @
of Poex’ = gocP %
% oc%x”z % @

or vocx 2 ( % = constant) &

9. d:0=ar>+b %
Electric field, E = %’i‘” =2 ..(D)
According to Gauss’s the %
@E . dg — qi:;side
R
or —2ardmy = dins (Using (i))

Ginside
Charge densit i%;all is

nsi
QO

11.

10. (d) :

mg mg Q

Initially, the forces acting on -‘ I"are
(i) Tension T

(ii) Weight mg

(iii) Electrostatic force 6fre n F
For its equilibrium alg ahy

TcosO = mg ...(1)
and along horizonta

Tsin® = F .. (1)
Dividing ey (1), we get

tas ...(1i1)

When the ba N suspended in a liquid of density ¢ and
diele conggant K, the electrostatic force will become

(1/K)\imhesyY.e. F' = (F/K) while weight
e ‘g — Upthrust
mg — Vog [As Upthrust = Vog]

p
3@( equilibrium of balls,

Fr___F
mg'  Kmg[l-(c/p)]

tan0’' =

...(1v)
According to given problem, 6" = 0
From equations (iv) and (iii), we get

1

1—2)
p

N 1.6 _
K= (p—0c) (1.6-0.8)

(¢) : Consider a thin spherical shell of radius x and thickness
dx as shown in the figure.

K=

—

2

Gaussian surface

Volume of the shell, dV = 4mx?dx

Let us draw a Gaussian surface of radius r(» < R) as shown
in the figure above.

Total charge enclosed inside the Gaussian surface is

r r 5
0, = !)pdV = £p0 (Z - %)4nx2dx

}5 2 X
=4np (—x ——)dx
o\4 R
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5] 5-7]
T (37 RT3 TR

According to Gauss’s law
E4ny? = 9o
€y

Ednr’ :%[ér3 - }

_ npyr” [5 ~ r}
47U’280

_ Po” |:5 I’:|
E=To |2 _ I
4e, L3 R
12. (d) : Linear charge density, A= %

Consider a small element AB

of length dI subtending an

angle d0 at the centre O as

shown in the figure.
Charge on the element,
dg = Adi

0 >
_ - ge=dl
ol a0=)
The electric field at the centre O due to the charge element is

1 di: Ardo
dne, 2 47t801’2

dE =
Resolve dE into two rectangular components
By symmetry, [dEcos0 =0
The net electric field at O is
Ardo . A
——sinO(—
dng,r? =

QO

\5)

r

T gsin0do - q

=— =— —cos Of¢
£ 4’ r? / 4’ r? [

- _ q 2
2nle,r’ /

13. (a) : The force of repulsion b, i - '.f’
cancelled by the resultant ti A %
force due to g~ and ¢ at d ¥

> .
- Q
2
a

E=[dEsin®(—j) =]
0 0 0

T grsin0do

:_J‘ﬁ (
0 47 801"

Force of repulsion{y

long the diagonal
(taking cos® components)

S

o = —2\/5([1).
Oq

=

S

(Work done in moving 100 negative charges positive

©

24 @10’”’ J.

14, (d):+10 V sreemmmnene, e 4V
P 0
Work done in moving 100e™ from P to Q, @

to the negative potential).
W= (100e)(Vy — Vp)
= (=100 x 1.6 x 107"9)(-14 V)

r, from the centre,
according to Gauss’s the

E-4mr? = charge enclo

S

nly depend on the initial and final positions and
off\the path. Electrostatic force is a conservative force.
I

oop is completed, V,— V4= 0.

@wt work is done as the initial and
al potentials are the same.
Both the statements are true but 4 B

> statement-2 is not the reason for
statement-1.

17. (b) : The electric field for a g

uniformly charged spherical
0 K

shell is given in the figure.
and then decreases A 3 >
R

Inside the shell, the field is zero
and it is maximum at the surface
o 1/72,

E=—2

3 outside shell and zero inside.

I

47‘580 - r
god

0= =9x 1072F
gokA

d

18. (d): C= k=3 k=6

With dielectric, C =
_ggd-3 )

G="g3 =0¢

_8A4-6 _

T 2d/3 =9C

C C1C2 h . .
total — ~ , .~ as they are in series.
C +C, y

G

_9Cx9C 9 9
=8¢ 2°¢ 3

= Cpu = 40.5 pF.

x9x10712 F
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1

19. (a) : The potential energy of a charged capacitor
2

_49
Uf_zc

where U, is the initial potential energy.
If a dielectric slab is slowly introduced, the energy

2
q

T2KC
Once is taken out, again the energy increases to the old value.
Therefore after it is taken out, the potential energy come back
to the old value. Total work done = zero.

20. (a) : Given : Potential V' (x)= 220
x° -4
Electric field £=—4V _ —d[ 20 )_  40x
dx dx x2 —4 (x2 _4)2
Atx =4 pum
po 40x4 _160_10

_[16—4]2 1449

Positive sign indicate £ is +ve x direction.

21. (a): “Unit positive charge” will be repelled 4 q
by 4 and B and attracted by —¢ and —gq
downwards in the same direction. If they
are exchanged, the direction of the field will
be opposite. In the case of potential, asitis [D c
a scalar, they cancel each other whatever
may be their position. <
Field is affected but not the potential.

22. (a) : Let E be emf of the battery
Work done by the battery W = CE?

Energy stored in the capacitor U = %CE 2

1,72
_2CE:

U _ 1
W ce* 2

23. (©): 7 =20 +42])

il =) +(2) =2

K =2i+0)
or /B =rn=2
Potential at point 4 is
0,0 (2,0
V = lq Q 2
4megn \
1107 <10
T 4neg,
Potential a %
g _ 1 10°x10°
€0 47'[80 2

6
24. (d) : When the spherical conductors are co te a
conducting wire, charge is redistributed an@\the eres
attain a common potential V.
Lo
WA
IxC,V  (4ngyR,) 14
or EA = 4 3 = 0 A2 — Q
4mey Ry 4mey R
Similarly E, = /- @
Ry
. Ei_Rp _2

25. (b) : Anelectron on, electrostatic potential energy.
Q¢rgy is converted into kinetic

Intensity E, =

energy.
. Kinetic erg ectrostatic potential energy
or
_2x1.6x107 %20
or =

9.11x107!

¢ Energy of capacitor = Heat energy of block
%C Vi =msAT

n plates connected alternately give rise to
(n — 1) capacitors connected in parallel
Resultant capacitance = (n — 1)C.

1o 1 90
Amsy R Amsy B2 4 07
_ 10, 10

3" 4ne, R dney [p2 4 42

A B

R2+d2

29. @d): ¥,

R

+0 -0
:le 2 2
dney | R JR2 4 42

2neg| R JR2 142 |-

30. (c) : Resultant intensity = 0

VA_ B

0] A B
+ 8¢ -2q
L sty
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1 8¢ 1 2q_
aney (L+d)* 4ngy d*
or (L +dp = 4d
or d=1L
Distance from origin = 2L.
31. (b) : Tsinb = og/e,

T cos® = mg
oq
gymg
G is proportional to tan®.

32. (b) : Consider the four forces F;, F,, F; and F, acting on
charge (—Q) placed at 4.

tan0 =

F M
45°
F e -0 a -0
A B
F,
a E 9 a §
) ; %
S
Distance CA=+2 a
Distance EA= 2a =2
2 2

For equilibrium, consider forces along

resultant to zero
1 9OxQ 1 Ox0 5
. +
o 4mg (DAY 4me) (CA)°
X

33.

L m(2v)? :ki{—Q

Finally, » ke 1)
From (i) and (ii) @
Qe @
2
@) : Witially, F=——9L SR & . (i)
’ 4ngy g2 N

when the third equal conductox '%e , the charge of B
is shared equally between

Charge on B = q % third conductor.
%

Now this third cond arge (gj touches C, their

1
total charge | ¢ i 1ly) shared between them.
Charg

=Charge of third conductor

New fo) etween B and C

Q361 3
:4 X4j:8F

%orce on (—q,) due to ¢, :quz
4meyb
q

q
F = 122 alon
1 47t80b2 g (4192
Force on (-¢;) due to (—gq;)= M
4rneqa

ke
2= 4ne a
F, makes an angle of (90° — 0) with (¢,9,)

2 as shown

Y

Fl

_ > X
" X©0o-0) " 4.
0

Ny

Resolved part of F, along ¢,q,
= F, cos (90° —0)

_ q,93sin0
B 4meya’ along (¢,4,)

Total force on (—q;)

:{ 919> +q1q3sin9

3 along x-axis
4neyb 4neya

9D 95 .
x-component of force OCLZJFQZSIH 9} .

(d) : Energy of condenser
0’ _1 (8x107"%)’

1 1 —32
= E o xR L —30x1077 ]
2C 2 (100x107%)
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) ) ) q 41. (d) : When the system of three charges is in iltbRum,
37. (c): Potential at any internal point of charged shell =

4me R Oxq 0x0
20 2t ;=0
Potential at P due to Q at centre = 4 .~ "p~ 4megd”  4mey(2d) @
o 0 d d
Total potential point J Sk |
2 1
1y 22 (g+20).

38.

39.

40.

= + =
4nggR  4mgyR  4megyR

(b) : Aluminium is a good conductor. Its sheet introduced
between the plates of a capacitor is of negligible thickness.
The capacity remains unchanged.

A
With air as dielectric, C = 827
. . , o gd ggd
With space partially filled, C’ = -0 g C.
(a) : According to Gauss theorem,
(b2=00=2 = 0=(0 -0z
0

The flux enters the enclosure if one has a negative charge
(—¢,) and flux goes out if one has a +ve charge (+¢,). As
one does not know whether ¢, > ¢,, ¢, > ¢, O =¢q, ~ q»

(@) : C=4ngyR= =1.1x107'°F .

9x10°

(b) : Total capacity = Q
1 A
Energy =5 %

() : Electric flux \th CD = zero for the charge
placed outside arged enclosed is zero. But

q
for the Chx $the cube, it is ¢ through all the
0

surfaces. Fo surface, it is gg . (Option not given).
0

(a) %?
2
%QIZO:OI VOlt.
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12

The supply voltage to a room is 120 V. The resistance of the
lead wires is 6 Q. A 60 W bulb is already switched on. What
is the decrease of voltage across the bulb, when a 240 W
heater is switched on in parallel to the bulb?

(a) 10.04 Volt (b) zero Volt

(c) 2.9 Volt (d) 13.3 Volt (2013)

Two electric bulbs marked 25 W-220 V and 100 W-220V are
connected in series to a 440 V supply. Which of the bulbs
will fuse?

(a) 100 W
(¢) neither

(b) 25 W

(d) both (2012)

If a wire is stretched to make it 0.1% longer, its resistance
will

(a) increase by 0.05%
(c) decrease by 0.2%

(b) increase by 0.2%
(d) decrease by 0.05% (2011)

Two conductors have the same resistance at 0°C but thei
temperature coefficients of resistance are o, and . K
respective temperature coefficients of their series and p el

combinations are nearly

o, +a o, +a o, +a
(a) 1 2 , 1 2 (b) 1 2
2 2 2
+
©) o, +a,, % 3 %2 (d) o, +oa,,

This question contains Statement-1 and
four choices given after the statements, ¢
best describes the two statements.
Statement-1: The temperature d dd @ pt resistance is
usually given as R = Ry(1 + 0A Sistance of a wire

changes from 100 Q to 150 Q 1 erature is increased
from 27°C to 227°C. This impli o =2.5x103/°C
Statement-2: R = Ry(1 + d only when the change

in the temperature @T i and AR = (R — Ry) <<R,.
(a) Statement-1 is't emeént-2 is false
(b) ent-2 is true; Statement-2 is
i of Statement-1.

e Statement-2 is true; Statement-2 is
e%lanation of Statement-1.
Ise, Statement-2 is true.

¢ the one that

(2009)

CURRENT ELECTRICTi

D)

A}

X7
N/
) @

(b) 13.75 Q
d) 110 Q.

(2008)

Py

Lo
f 1Q

P,

(b) 0.27 A P, to P,

(d) 0.03 AP, to P,

10 Q

(a) 027 AP, to P,
(c) 0.03A P, to P,

(2008)

Directions : Questions 8 and 9 are based on the following paragraph.
Consider a block of conducting material of resistivity p shown in
the figure. Current / enters at 4 and leaves from D. We apply
superposition principle to find voltage AV developed between B
and C. The calculation is done in the following steps:
(1) Take current / entering from 4 and assume it to spread over
a hemispherical surface in the block.
(i) Calculate field E(r) at distance » from A by using Ohm’s
law E = pj, where j is the current per unit area at .
(iii) From the r dependence of E(r), obtain the potential V(r) at r.
(iv) Repeat (1), (ii) and (iii) for current / leaving D and superpose
results for 4 and D.
AV

1Y

[/

al(b
B

7
C

8. AV measured between B and C is
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pl pl pl
(a) _ b
2n(a—b) na m(a+Db)
pl__pl ol ol
© T (a+b) @ ore  2m(a+r) (2008
9. For current entering at A, the electric field at a distance r
from 4 is
pl pl
@) 4nr’ ®) 8mr’
pL Pl
© @ 5 (200)
10. The resistance of a wire is 5 ohm at 50°C and 6 ohm at 100°C.
The resistance of the wire at 0°C will be
(a) 3 ohm (b) 2 ohm
(¢) 1 ohm (d) 4 ohm (2007)
11. A material B has twice the specific resistance of 4. A circular
wire made of B has twice the diameter of a wire made of 4.
Then for the two wires to have the same resistance, the ratio
I/l of their respective lengths must be
(a) 2 (b) 1
(c) 12 (d) 1/4. (2006)
12. The resistance of a bulb filament is 100 Q at a temperature
of 100°C. Ifits temperature coefficient of resistance be 0.005
per °C, its resistance will become 200 Q at a temperature of
(a) 200°C (b) 300°C
(c) 400°C (d) 500°C. (2006&(
13. The current / drawn fr%m the 5 volt source will be
10
5Q 10 Q 20 Q
—MW—AMW %
1 10 Q
w1
5V
= é
I T
(a 0.17 A (b) %
(c) 0.5A d o (2006)
14. Ina Wheatstone’s bridge, thregrest O and R connected
in the three arms and the fourt! ormed by two resistance

S and S, connected in p
be balanced will 8(:

condition for bridge to

(2006)

(b) conservation of charge, conservation of
(c) conservation of energy, conservation of

(d) conservation of momentum, conserv: rge.

(2006)
1@. The power

16. An electric bulb is rated 220 volt -
consumed by it when operated 10 voltwill be
(a) 50 watt (b) %Q
(c) 40 watt att’ (2006)

17. A thermocouple is made
bismuth. If one junction

other is kept cold the

etals, antimony and
ple is kept hot and the
current will
muth at the cold junction
ismuth at the hot junction
imony at the cold junction
(20006)

18. Inap periment the balancing with a cell is
at length On shunting the cell with a resistance of
2 Q, balanding length becomes 120 cm. The internal
resis %e cell is
4 (b) 2 Q
(d) 0.5 Q (2005)

ources of equal emf are connected to an external
ance R. The internal resistances of the two sources are

~ and R, (R, > R)). If the potential difference across the
g source having internal resistance R, is zero, then
(@) R=—2 ©) R=M2
) R+ Ry Ry — Ry
(R +Ry)
© R=Ry o —p) @ R=R R, (2005)

20. In the circuit, the galvanometer G shows zero deflection. If
the batteries 4 and B have negligible internal resistance, the

value of the resistor R will be

500 g
12 VTB

(a) 500 Q
(c) 200 Q

(b) 1000 Q
(d) 100 Q

(2005)

An energy source will supply a constant current into the load
if its internal resistance is
(a) zero
(b) non-zero but less than the resistance of the load
(c) equal to the resistance of the load
(d) very large as compared to the load resistance
(2005)

The resistance of hot tungsten filament is about 10 times the
cold resistance. What will be the resistance of 100 W and
200 V lamp when not in use?

21.

22,
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(a) 400 Q (b) 200 Q 3.3 x 1077 kg per coulomb. The mass of the metad\ib d
(c) 40 Q (d) 20 Q (2005) at the cathode when a 3 A current is passed for &sgcongwill
23. Two voltameters, one of copper and another of silver, are be
joined in parallel. When a total charge ¢ flows through the (2) 19.8 x 107 kg (b) 9.9 x 107 ks
voltmeters, equal amount of metals are deposited. If the (c) 6.6 x 107 kg (d) 1.1 x 10 ) (2004)
electrochemical equivalents of copper and silver are z; and 31. The thermo emf of a thermocouple yayies withiie temperature
z, respectively the charge which flows through the silver 0 of the hot junction as £ = a6 + %&whem the ratio
voltameter is a/b is 700°C. If the cold juncty at 0°C, then the
z z, neutral temperature is
(a) ‘ig (b) ‘171 (a) 700°C (.
q q (c) 1400°C
(© Z (d) =z (d) no neutral temper: n%s for this thermocouple.
1470 1422 (2005)
P z (2004)
24. A heater coil is cut into two equal parts and only one part 32. Time taken by a heat one litre of water from
is now used in the heater. The heat generated will now be 10°C to 408&s
(a) one fourth (b) halved (@ 50s N (¢) 150s (d) 200 s.
(c) doubled (d) four times (2003) (2004)
25. The thermistors are usually made of 33. The length o n cylindrical wire is increased by 100%.
(a) metals with low temperature coefficient of resistivity Due ogsequent .decre.ase in diameter the change in
(b) metals with high temperature coefficient of resistivity the ngq of the wire will be
(c) metal oxides with high temperature coefficient of (% (b) 100%
resistivity v (d) 300%. (2003)
(d) semiconducting materials having low temperature volt battery with negligible internal resistance is connected
coefficient of resistivity. (2004) @cmuit as shown in the figure. 7
26. In a metre bridge experiment null point is obtained at current /, in the circuit will
20 cm from one end of the wire when resistance X is balanced% ?;) | A ) 3V 30 30
against another resistance Y. If X < ¥, then where will } 15 A ‘
the new position of the null point from the same epdyi ((;) 2 A d (1/3)
one decides to balance a resistance of 4X against A (2003)
(@) 50 em (b) 80 cm @ 35. The length of a wire of a potentiometer is 100 cm, and the
(c) 40 cm (d) 70 cm. % ) e.m.f. of its standard cell is E volt. It is employed to measure
27. An electric current is passed through a circui 1 two the e.m.f. of a battery whose internal resistance is 0.5 Q. If
wires of the same material, connected in par; %kngths the balance point is obtained at / = 30 cm from the positive
and radii of the wires are in the ratio 3 and2/3, then end, the e.m.f. of the battery is
the ratio of the currents passing throggh t ire will be 30E 30E
(@) 3 ONY% @l @ 1005 ® 100-035
(c) 8/9 (d) (2004) 30E
28. The resistance of the series cgfbi of two resistances (c) W_O'Si , where i is the current in the potentiometer
is S. When they are joined in the total resistance is wite.
P. If § = nP, then the mixd sible value of n is 30E
(a) 4 o @ 700" (2003)
(©) 2 N} 1'. ) (20(,)4) 36. A 220 volt, 1000 watt bulb is connected across a 110 volt
29. The total current gupplic the circuit by the battery is . .
mains supply. The power consumed will be
@ 1A (a) 750 watt (b) 500 watt
(b) 2A S % (c) 250 watt (d) 1000 watt. (2003)
(c) 4A 6V . . .
(d) 6 A. (2004) 30 37. The negative Zn pgle 9f a Daniell (.:ell, sending a con.stant
current through a circuit, decreases in mass by 0.13 g in 30
30. ical equivalent minutes. If the electrochemical equivalent of Zn and Cu are
metal is

32.5 and 31.5 respectively, the increase in the mass of the
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6

38.

39.

positive Cu pole in this time is
(a) 0.180 g (b) 0.141 g
(c) 0.126 g (d) 0.242 g. (2003)

The thermo e.m.f. of a thermo-couple is 25 wV/°C at room
temperature. A galvanometer of 40 ohm resistance, capable
of detecting current as low as 107 A, is connected with the
thermocouple. The smallest temperature difference that can
be detected by this system is

(a) 16°C (b) 12°C

(c) 8°C (d) 20°C. (2003)

The mass of a product liberated on anode in an electrochemical

cell depends on

(@ (H"* (b)) It (c) It (d) 1%

(where 7 is the time period for which the current is passed).
(2002)

40. If0; is the inversion temperature, 0, is the neut
0, is the temperature of the cold junction, t

(a) 0,+6. =06,

41.

42,

0, +6, _

©

d 6, -8,

A wire when connected to 220 V mai
dissipation P,. Now the wire is
which are connected in parallel
dissipation in this case is P,.

(b) 6,-6, =2

into
%&a
<P, i
d) 3.

7
6@ (2002)
upply has power
equal pieces

supply. Power
s

(@) 1 (b) 4 (2002)
If in the circuit, power R
dissipation is 150 W, the, ,< —VWA
R is S5 YW '_‘
2Q
@) 2 Q "
(b) 6 Q 5 v
() 5Q
FHENQ)
(2002)
i Q
(a) 5. (a) 6. (0
(d) 1. () 12. (0
(d) 17. (a) 18. (b)
(c) 23. (d) 24. (c)
(a) 29. (o) 30. (a)
(b) 35. (¢ 36. (¢
(©) 41. (b) 42. (b)
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68 JEE MAIN CHAPTERWISE EXPLORER|
ng/pﬂa/na/bllo/ms/ §§
P2 Heater 5 (220)2 @
1- H A P: — = = — = Q
(a) S R IR, 1x 25 352V %
Here, the supply voltage is taken as rated 6Q  Bulb Potential difference across 100 ‘u
voltage. I\ 2
Resistance of bulb 12'0 \Y = IR, = 2 (220
r _120Vxi20V 100
B 60 W - Thus the bulb 25 W it ecause it can tolerate
. 120V x 120 V only 220 V while w g across it is 352 V.
Resistance of heater, R, = 0w - 60 Q (b) : Resistance ¢ N
Voltage across bulb before heater is switched on, pl )
y_120Vx2400Q oo R="" (D)
To240Q+6Q On stretc me (V) remains constant.

As bulb and heater are connected in parallel. Their equivalent
resistance 1s
(240 Q)(60Q)
9 240Q+600Q
Voltage across bulb after heater is switched on

120V x48Q
V= maien =106.66V
Decrease in the voltage across the bulb is

AV="V,-V,=1041V = 10.04 V

=48 Q

2. (b):25W-220V 100 W-220 V

N\
40V @
As R= (Rated voltage)® &

Rated power
Resistance of 25 W-220 V 1y S

(220)°
25 &

Resistance of 100 W-220 i
_ (2208 o
B="T00 < %
o

R =

When these two ( onnected in series, the total

resistance is
>l 1 (2200
Fzsﬂoo}‘ 20 ¢

%M:w
O,
AR,, _2Al

O

7

(Using (i)

arithm on both sides and differentiating we get,

(-~ V and p are constants)

or 0= T%

‘R
Hence, when wire is stretched by 0.1% its resistance will
increase by 0.2%.

(a) : Let R, be the resistance of both conductors at 0°C.
Let R, and R, be their resistance at t°C. Then

Ry = Ry(1 + oyt)

Ry = Ry(1 + o,t)
Let R, is the resistance of the series combination of two
conductors at t°C. Then

R,=R, +R,
R,y (1 + a,t) = Ry(1 + oyt) + Ry(1 + at)
where, Ry, = Ry, + R, = 2R,

2Ry (1 + a,t) = 2Ry + Ryt(oy + o)
2R, + 2Ryait = 2Ry + Ryt(o + o)

o, +o

o, =4 . 2

Let R, is the resistance of the parallel combination of two

conductors at t°C. Then
_ RIRZ
r R +R,

Ry(1+o4t) Ry(1+ auyt)
Ry(1+out) + Ry(1 + a,t)
RORO RO

where, Ry =7 = "p-=7"

R,y(+a,0)=
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R, Ry L+ ayt)(1+ 0yt)
- D= R TR (0 + o)

Ry (+01)= Ry (L+ ot + oyt + 0,00,
2 ’ Ry(2+ (o, + ay)t)

1 (1+ oyt + oLyt + o 0n,t”)
Ta+an=
g (I+a,0) 2+ (o, + o)t

As o, and o, are small quantities
o, 0, is negligible
1+ (o +oy)t 1+ (o + oyt

T2+ (o +a)t 2[1+ (o "'20‘2)1

1
. 5(14‘(1,[,1)

(o +a,)t |

-2+ (@, +oc2)t][l+ S
1 oy +a,)t
=5 [1+ (o + 0] [1 —%}

[By binomial expansion]
_ l|:1 _ (o + 0yt
2 2

As (o + o,)? is negligible

2,2
o, + o, )t
+(oc1+oc2)t—%}

2

1 1 1
§(1+(Xpt):§|:1+§((xl +(1,2)t:|

t:(oc1+oc2)t

A= <
o, = o, +a, %
2 \
5. (a):From the statement given, o = 2.5 x 1073/°C.
The resistance of a wire change from 100 Q to 1
the temperature is increased from 27°C to S
It is true that o is small. But (150 — 100) Q not
very much less than 100 Q i.e., R — Ro <0 true.
6. ©: 20cm  80cm %
I
I
This is a Wheatstone bridge.
If p, is the resistance per u%ﬁ (in cm)
=—+*o0
7.

+2-1x-y)+10-y=0

+x —11ly=2 ..(i1)
=2x-22y=4 (i) =
(1) — (iii) gives 32y = 1

- y=3i2A=o.o3Afrosztoa. @

(d) : Current is spread over an 21'cr2QThe current / is
a surface current.

Ip

E =
2nr?

d) : Given : Rsg=5Q, Rjjo=6Q

R,=Ry1 + a)

where R, = resistance of a wire at °C, R, = resistance of a
wire at 0°C, o. = temperature coefficient of resistance.

Rsg= Ry [1 + a50]
and R,o0 = Ry[1 + ¢ 100]
or Rsy— Ry = Ryo(50)
Rygo — Ry = Ryo (100)
Divide (i) by (ii), we get

... (i)

5-Ry _ 1
6-R, ~2 O 10-2R=6-R,
or Ry=4Q.
(a) : Resistance of a wire R :p—lz: ol X24
e nD
" R, =Ry
40414 _ 4pplp
nD?: nD;
2
- 1
Ly Pz )\ Dy
2
_[Pa|[2D4) _4_2
2p, \ D, 271
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_15x30 _15x30

or =10 Q2

15430 45

Z1+ 2z,

z +
71:72:}% D _ .

70 JEE MAIN CHAPTERWISE EXPLORER|
12. (c) : Given : Rw? =100 Q 9. @: I- 2E
o = 0.005°C! R +R,+R
R, = 200 Q E-IR, =0
Ripo = Ry[1 + 0.005 (100)] E=IR,
or 100 = Ryl + 0.005 x 100] ... (i) or Eo 2ER,
R, = Ry[1 + 0.005¢] R +R, +R
200 = Ry[1 + 0.0050 ... (i1) or R + R, + R=2R,
Divide (i) by (ii), we get or R=R,—R,.
100 _ [1+0.005%100] 20. (d) : For zero deflection i
200 [1+0.005¢] L=1
1+0.005t=2+1 12 )
or t=400°C. °f 500+R R %
13. (c) : The equivalent circuit is a balanced Wheatstone's bridge. = 12R = 1000+ 2R
Hence no current flows through arm BD. 21. (a) : If intexpal C€ 48 zero, the energy source will
AB and BC are in series B supply a c&@nt.
Rapc =5+ 10 = 15 £ 50 100 v _ (2007
AD and DC are in series 22. (c) : Resistange ¥ hot tungsten =5 = W:4OO Q
Ripe =10 +20=30 Q A C . . 400
ABC and ADC are in parallel Resi n not i use = 5= 400 .
R, = W 102 200 23. (%v .1tarneters are joined in parallel.
ABC T tapC 1 . D @ sited = 2,9, = 2,9,

14.

15.

16.

17.

18.

Current [ =

(¢) : For balanced Wheatstone's bridge,
_ 5%
TS5+,

P _ R(S; +55)
0 515,

(a) : Kirchhoff's first law [Z i = 0] is based

of charge

Kirchhoff's second law (£ i R=XFE) is bd

of energy.

(d) : Resistance of the bulb

v:o(2200°

A T

vl

£ =
0
(- S; and S, are in parallel)

S
i
tion

n conservation

X

uple is ABC couple. It means
to B at cold junction.

S

Power across 110 volt=

(a) : Antimony-
that current flagws

1§esistance of a cell is given by

b _s_ @)
Req—lo—O.SA. @ _ g

27.

9 Z 9 Z 9> Z

(¢) : Resistance of full coil = R
Resistance of each half piece = R/2

Hy v R _2
H RI2 p2 1
H, =2H,

Heat generated will now be doubled.

(¢) : Thermistors are made of metal oxides with high
temperature co-efficient of resistivity.

(a) : For meter bridge experiment,
R _L_

R, "1, " (100-1)
X_ 20 _20_1
In the first case, Y ~100-20-80 4

In the second case,
4X / 4 [
Y CQ00=0) 4 100—7 —/=0em.

(b) : Potential difference is same when the wires are put
in parallel

Ph

e

V=ILR =1 x

. p!
Again V = LR, =1, x—=
nr;
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2
I, xpl, :szplz :>Ilz[lzj(rlj
7U’12 7U’22 I L)\ n

Lo_(3)(2) _3x4_1
or 7,7 4)\3) Taxo T3

28. (a) : In series combination, S = (R, + R,)

N _ RiR,
In parallel combination, P = (R +R,)
S = nP
R R
(R] +R2) :nﬁ (Rl + R2)2 = nR1R2
1 H G

For minimum value, R, = R, = R
(R + R =n(R x R) = 4R*> = nR?
or n=4.

29. (c) : The equivalent circuits are shown below :

6Q
I:z::l 1.5Q 1.5Q 1.5Q 1.5Q
2Q
3Q = 3Q =
I | 4 I
[ [ [
6V 6V 6V
6
I=5 =44
1.5

30. @) :m=Zit
or  m=(33x107) x(3)x (2) = 19.8 x 107 kg.

3. (d): E = ab + bo? N

dE \
o g at200 %
At neutral temperature (0,), % =0

or 0=a+ 206,

or 0, =t =—1x(700)=-350°C

Neutral temperature is calculated to Be
Since temperature of cold juncti
temperature is possible for th'

32. (c) : Electrical energy is conve
836 x ¢ = 1000 x 1
= 1000x30 x4,

or 8%6
33. (d) : Let the length

ire be /, radius of the wire be r

. Resistance R

p = resistivity of the wire

100
o 0 N - 100, _
d b&100% .. !/ l+1001 21

. The new resistance R'> =p r >=p 21 3
nr ax’ i

. Change in resistance =R'— R = 3R
— 3R 0, — 0,
. % change = TXIOOA) = 300% .

Q
(b) : Equivalent resistance = E3 98 =2Q
5, — £ volt
~ 100 cm

~ K=
For batte: TwHere E7 is emf of battery.
or K x30¥ ere current i is drawn from battery

E _30E

s i (_30E s,
or 100 i or E 100 0.5i

5 _ V(220 _

ée of bulb = 7 = 1000 =484 Q.

(110> 110110

R 484 = 484

@,; According to Faraday's laws of electrolysis,

=250 W.

Zn __ ZZn .
=7 when i and ¢ are same
mCu Cu

_0.13x31.5

0.13 _32.5 B
} - e, = 315 = Mmey, —T—0126g

(a) : Let the smallest temperature be 6°C
Thermo emf = (25 x 107%) 6 volt
Potential difference across galvanometer =
IR = 107 x 40 = 4 x 107 volt
(25 x 1090 =4 x 10
0= 4x107

= —=16°C.
25x10

(b) : According to Faraday's laws, m o< It.

(©: 0,+0,=20, :e”;ief:en.
2

. P=

b): R="

when connected in parallel,

Rq:(R/?x(If/Z)Zg o

s . P=Y_ =4V _4p

Sty " 2T R/4T R !

b
22y,
A

(b) : Power =

=T

2 2
(157 (57 _ 25,235 ¢ oo

150 = R > R 2
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MAGNETIC EFFECTS GF

CHAPTER

A metallic rod of length /* is @ rq=r,<714 >ry>r,
PO P, =1y (2012)

sform magnetic field, with the
plane of the coil para emagnetic lines of force. When
a current is e coil it starts oscillating; it is

. . . —But if an aluminium plate is placed
field ‘B’ in the region, the e.m.f. induced across the ends of SN i . P P

. near to th\¢ stops. This is due to
the rod is . .
(a) inductio RES ectrical charge on the plate.
magnetic lines of force as aluminium is a

5Bol’ 2Bol’ 3Bl 4Bol’ (b) shielding ©
b d ~
@ 2 ®) 2 © 2 @ 2 adnetic material.
(2013) ( agnetic induction in the aluminium plate giving
lect ti ing.
This question has Statement-I and Statement-II. Of the four Tigeo electromagnetic damping

. . velopment of air current when the plate is placed.
choices given after the Statements, choose the one that best % P P p

) (2012)
describes the two Statements.

Statement-I : Higher the range, greater is the resistance of @

speed ® on a horizontal table
with one end of the string fixed. ”
If there is a vertical magnetic

tied to a string of length 2/ and J ©) ra=ry>r,
made to rotate with angular | owvm—uzzazzzm 5. A coil is suspended

very difficu

urrent / flows in an infinitely long wire with cross-section
in the form of a semicircular ring of radius R. The magnitude
of the magnetic induction along its axis is

} O R N R C R IR

n°R 21°R 27R 4R
(2011)

ammeter.

shunt needs to be used across it.
(a) Statement-I is false, Statement-II is true.
(b) Statement-I is true, Statement-II is true, State:

Statement-II : To increase the range of ammeter, additio@
1S

the correct explanation of Statement-I. 7. Two long parallel wires are at a distance 2d apart. They carry
(c) Statement-lis true, Statement-IL is true, S% steady equal currents flowing out of the plane of the paper
not the correct explanation of Stateme as shown. The variation of the magnetic field B along the line
(d) Statement-I is true, Statement-II is fatye) (2013) XX is given by
Two short bar magnets of length 1 cm_g: ave magnetic B
moments 1.20 Am? and 1.00 Am?xesp¢¢ti ey are placed j \f 5
on a horizontal table parallel to ea their N poles () X ® 4 X
pointing towards the South. The ommon magnetic pd d K
equator and are separated by 9f20.0 cm. The value
of the resultant horizontal induction at the mid- \I; k
point O of the line joini res is close to b)) x @ N G

3.6 x 105 Wb/m?)

(a) 5.80 x 104 x ) 3.6 x 10-5 Wb/m2 . :
(©) 2.56 x 10 Wby (d) 3.50 x 104 Wb/m? 5w;
(©) x b &

Q

& SH—X’
(2013) \ e r

N\ 3
(Horizontal compgne th’s magnetic induction is \‘d—”bdy
: B

N e
>, and r,. Which one of the following relation (d x \@ ® ( X' (2010)
:Pd d R:
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Ma

gnetic Effects of Current and Magnetism

Directions : Question numbers 8 and 9 are based on the following

pa

A current loop ABCD is held fixed on

the plane of the paper as shown in the
figure. The arcs BC (radius = b) and DA
(radius = a) of the loop are joined by

tw

current / is flowing in the loop. Angle
made by 4B and CD at the origin O is

30

out of the plane of the paper is kept at the origin.

8.

10.

11.

12.

ragraph.

o straight wires AB and CD. A steady

°. Another straight thin wire with steady current /; flowing
(2009)

The magnitude of the magnetic field (B) due to loop ABCD
at the origin (O) is

wl(b—a)
(a) zero (b) W
© Y]t @ 200+ Farh)|

Due to the presence of the current 7, at the origin

(a) the forces on AB and DC are zero

(b) the forces on AD and BC are zero

(c) the magnitude of the net force on the loop is given by

LI [ o+ & }
A Mo 2(b—a)+ 3 (a+b)
the magnitude of the net force on the loop is given by
Holl,
24ab

(d)

(b—a).

A horizontal overhead powerline is at a height of 4 m

The magnetic field directly below it on the grou
(Wo=4n x 107 Tm A™Y)

(@) 2.5 x 1077 T northward
(b) 2.5 x 1077 T southward
% (2008)
aterial are €,

(¢) 5 x 107° T northward
(d) 5 x 10° T southward.
Relative permittivity and permeabilit
lues of these

@) &.=15 =15
@) &=15,n =05
(2008)

B and COD are placed at
ire AOB carries an electric
rrent /,. The magnetic field on
rstadice d from O, in a direction
¢ of the wires A0OB and COD, will

1
(11+12j5
d

u
ﬁ(11+12)

ires

Two identical conducti
right angles to eaéh
current /; and COD ¢a
a point lying af(a
perpendicular to th

Ho
2n

(2007)

the ground and carries a current of 100 A from east t%§

1

1

>

2

D@rmnt is uniformly distributed across its cross section. The

perpendicular to its direction. Then
(a) kinetic energy changes but the mome
(b) the momentum changes but the kinetic e

(¢) both momentum and kinetic energ rticle are
not constant w
(d) both, momentum and kineti€¥gergy of the particle are
constant N
4. A charged particle with charge S
uniform and mutually or
velocity y perpendicula
without any change in
(@) v=BxE/E*
(©) v=BxE/B? v =ExB/E? (2007)
5. A current length of an infinitely long,

straight, thi e. Then
(a) th&ndgne sl at all points inside the pipe is the same,

(b) ¢
(c)

field is zero only on the axis of the pipe
ctic field is different at different points inside

ag

e magnetic field at any point inside the pipe is zero

(2007)

g straight wire of radius a carries a steady current i. The

fatio of the magnetic field at a/2 and 2a is

@@ 12 () /4  (c) 4 @ 1 (2007)

7. A long solenoid has 200 turns per cm and carries a current
i. The magnetic field at its centre is 6.28 x 10 weber/m?.
Another long solenoid has 100 turns per cm and it carries
a current /3. The value of the magnetic field at its centre
is
(@) 1.05 x 10* Wb/m? (b) 1.05 x 102 Wb/m?

(¢) 1.05 x 10° Wb/m? (d) 1.05 x 10= Wb/m?.  (2006)

In a region, steady and uniform electric and magnetic fields
are present. These two fields are parallel to each other. A
charged particle is released from rest in this region. The path
of the particle will be a
(a) circle

(c) straight line

(b) helix
(d) ellipse. (2006)

Needles N;, N, and N; are made of a ferromagnetic, a

paramagnetic and a diamagnetic substance respectively. A

magnet when brought close to them will

attract all three of them

attract N, and N, strongly but repel N;

attract N, strongly, N, weakly and repel N; weakly

attract N, strongly, but repel N, and N; weakly.
(20006)

A uniform electric field and a uniform magnetic field are
acting along the same direction in a certain region. If an
electron is projected along the direction of the fields with
a certain velocity then

0.
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current sensitivity is 10 divisions per milliampere and voltage

tentivity and low coercivity

74 JEE MAIN CHAPTERWISE EXPLORER|
(a) it will turn towards right of direction of motion 27. The magnetic field due to a current carrying cir of
(b) it will turn towards left of direction of motion radius 3 cm at a point on the axis at a distance QR4 crfyom
(c) its velocity will decrease the centre is 54 uT. What will be its valu tre of
(d) its velocity will increase (2005) the loop?
21. A charged particle of mass m and charge g travels on a (a) 250 uT (b) 150 uT
circular path of radius 7 that is perpendicular to a magnetic (c) 125 uT @ 75 (2004)
field Bf Th.e time taken by the particle to complete one 28. A long wire carries a steady curreitsJtis beént into a circle
revolution is . . :
of one turn and the magnetic f % centre of the coil
(a) 2nqB (b) 2mm is B. It is then bent into a eixduiar Agop of n turns. The
m 9B magnetic field at the cent coil will be
© 2nmg d) 2nmg (2005) (a) nB { i\
B gB (c) 2nB 2B (2004)
22. Two concentric coils .each of radius equal to 29. A currentiampere ow g an infinitely long straight thin
2n cm are placed at right angles to each other. N\ . L
. . walled tube, then thequagactit)induction at any point inside
3 ampere and 4 ampere are the currents flowing in each coil .
. . oo > the tube is
respectively. The magnetic induction in weber/m? at the center i b
of the coils will be (1 = 47 X 10”7 Wb/A-m) (a) infinite (b) zero
(@) 5x 107 (b) 7 x 10 © 522 ) Z tesla . (2004)
(c) 12 x10° (d) 10° (2005) Ty A "
- . The nfdtert itable f king elect ts should h
23. A moving coil galvanometer has 150 equal divisions. Its 30 ¢ ) I .l ?b © orm.a mee e(f r.omagne s should have
(ayAaig tivity and high coercivity

24,

25.

26.

sensitivity is 2 divisions per millivolt. In order that each
division reads 1 volt, the resistance in ohms needed to be
connected in series with the coil will be

(a) 99995 (b) 9995

) 10° ) 10° (2005)

Two thin long, parallel wires, separated by a distance d carry%

a current of i A in the same direction. They will \
Hoi

(a) attract each other with a force of 0 3
S

2
Ho!

(b) repel each other with a force of

(c) attract each other with a force of

(d) repel each other with a for (2005)

(a) a force and a tor

(b) a force but natya u

(c) a torque but not™"\MQ

(d) neither a for aNorque (2005)
Two long condgctors, rated by a distance d carry current

I, and [, in e Qjrection. They exert a force ' on each

)
A magnetic needle is kept i on> rm magnetic field.
It experiences

in one of them is increased to two times
reversed. The distance is also increased to
ue of the force between them is
(¢) —2F/3 (d) —F/3.

(2004)

b
h
greadth. The time period of its oscillation in a vibration

0

34.

retentivity and low coercivity

retentivity and high coercivity. (2004)

length of a magnet is large compared to its width and

magnetometer is 2 s. The magnet is cut along its length into
three equal parts and three parts are then placed on each other
with their like poles together. The time period of this
combination will be

(b)

2
Z =

2
3 ) 2¥3)s (d) (ﬁjs
(2004)

(@) 2s

An ammeter reads upto 1 ampere. Its internal resistance is
0.81 ohm. To increase the range to 10 A the value of the
required shunt is
(a) 0.03 Q

(c) 0.9 Q

(b) 03 Q

(d) 0.09 Q. (2003)

A particle of charge —16 x 107'® coulomb moving with velocity
10 ms! along the x-axis enters a region where a magnetic
field of induction B is along the y -axis, and an electric field
of magnitude 10* V/m is along the negative z -axis. If the
charged particle continues moving along the x-axis, the
magnitude of B is
(a) 10° Wb/m?

(c) 10" Wb/m?

(b) 105 Wh/m?

(d) 103 Wb/m?>. (2003)

A particle of mass M and charge Q moving with velocity
describes a circular path of radius R when subjected to a uniform
transverse magnetic field of induction B. The work done by
the field when the particle completes one full circle is
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35.

36.

37.

38.

(a) (AQ}ZJZnR (b) zero

(c) BO2nR (d) BOv 2nR. (2003)

A thin rectangular magnet suspended freely has a period of
oscillation equal to 7. Now it is broken into two equal halves
(each having half of the original length) and one piece is
made to oscillate freely in the same field. If its period of

’

oscillation is 7", the ratio F is

1
(d) 1
(2003)

1 1
@ 55 ® 5  ©2

Curie temperature is the temperature above which

(a) a ferromagnetic material becomes paramagnetic

(b) a paramagnetic material becomes diamagnetic

(c) a ferromagnetic material becomes diamagnetic

(d) a paramagnetic material becomes ferromagnetic. (2003)

The magnetic lines of force inside a bar magnet

(a) are from north-pole to south-pole of the magnet

(b) do not exist

(c) depend upon the area of cross-section of the bar magnet

(d) are from south-pole to north-pole of the magnet.
(2003)

A magnetic needle lying parallel to a magnetic field requires

W units of work to turn it through 60°. The torque needed

to maintain the needle in this position will be

o (5

(a) 3w )

(b) W

q

39.

40.

41.

The time period of a charged particle undergo

motion in a uniform magnetic field is ing @
(a) speed (b) mass
@ (2002)

e spring will

(c) charge (d) magneti on.

d

If a current is passed through a §pf{ng then

(a) expand (b) co Q
O ¥

(c) remains same ese.

(2002)

(a)

(b)
(©

(d)

in another co

O
the r%h@nagnetic fields, B, and By, produced by them
wi
( (b) 2

] ) 4. (2002)

ar) Jammeter is to be used in place of a voltmeter, the we
connect with the ammeter a
low resistance in parallel
(b) high resistance in parallel
(c) high resistance in series
(d) low resistance in series.

(2002)

%\/ Answer Key
1. (a% 2. (a) 3. 4. () 5. (o) 6. (2
7. 8. (b 9. (b 10. (d) 1. (© 12. ()
14. (b 15. (d) 16. (d) 17. (b) 18. (¢)
20. (¢) 21, (b) 2. (a) 23. (b) 24. (c)
26. (c) 27. (a) 28. (b) 29. (b) 30. (b)
32. (d) 3. (a) 34. (b 35, (b) 36. (a)
38. () 39. (a) 40. () 4. (a) 42. ()
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ng/plfwnwbéo/ms/

Consider a element of length dx at a distance x from the
fixed end of the string.
e.m.f. induced in the element is
de = B(wx)dx
Hence, the e.m.f. induced across the ends of the rod is
)3
p } = 20161 - 21y)
21

3/
g= jBo)xdx:Bc)[ 3

21
_ 5Bol?
)

(a)
(c) : The situation is as

shown in the figure. By

B,

As the point O lies on
broad-side position with
respect to both the
magnets. Therefore,
The net magnetic field at point O is
Bnet = Bl + B2 + BH
_ by M, W, M,

et g 3 4m

Substituting the given values, we get

Ho

H

-7
0 o4 143.6x10°

T 4nx(10x10 @
=22 x 104+ 036 x 10 = 2.Wb/m .

)
107
athQY ed particle in

=10° 22+43.6x107°

net

(a): The radius of the circular p:
the magnetic field is given by

o
Bq
Kinetic energy of a charg

@
N2m . Ndm _ .
e Qe _Q \

_Jm,

= g =1, <1y

(©) 6. (a)

(b) : O is along the line ({D B
They do not contrj e a )A
magnetic induction a eld I% I
due to DA i the @

paper and t C is into

the papere Y

The total mag S field due to loop ABCD at O is

B_B%& Bep + Bpa

I

:% T Bl
na

T
4na” 6

- Mol
24ab

(b —a), out of the paper or positive.

: The straight wire is perpendicular to the segments and

(
@ﬁelds are parallel. There will be no force. Due to parts
> ¢

effects also cancel each other.

B and CD, their fields are equal and opposite and their

i

10.* (d) :

By Ampere’s theorem, B-2nd = i
= Mol _4mx107 x100A

" 2nd 2nx4m
= B =15 x10"° T southwards.

* It is assumed that this is a direct current. If it is a.c, the
current at the given instant is in the given direction.

=50x107'T

(c¢) : The values of relative permeability of diamagnetic
materials are slightly less than 1 and €, is quite high.
According to the table given, one takes

€. = 1.5 and w, = 0.5. Then the choice (c) is correct.

12. (c) : The field at the same point at the same distance from the
mutually perpendicular wires carrying current will be having

the same magnitude but in perpendicular directions.

B =B +B)

(b, ¢) : Due to Lorentzian force, F = gv X B,
When a charged particle enters a field with its velocity

Ko 2 2.1/2
B:m(ll +12) .

13.

perpendicular to the magnetic field, the motion is circular
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14.

15.

16.

17.

18.

19.

. my? o 20. (c) : Magnetic field applied parallel to motio on
with gvB = . v constantly changes its direction (but exerts 1o force on it as 0 = 0 and force = 2ero
not the magnitude). Therefore its tangential momentum Electric field opposes motion of electro ries a
changes its direction but its energy remains the same negative charge
(1, 2 A . velocity of electron decreases.

\ 5 {@" =constant |. Therefore the answer is (b).
If angular momentum is taken, /o is a constant 21. (b): T= 2 % ~~~~~~~~~~~ (@)
) . ® v Q
1, centripetal force = ma i
As —Io” is also constant, (c) is the answer. 2
2 © m}‘j =qvB=v= qr ......... (i1)
* The questions could have been more specific, whether by From (i) and (ii) y
“momentum” it is meant tangential momentum or angular - 2rxm 2
momentum. T gBr
b) : When E and B are perpendicular and velocity has no j
®) petp P Y 22. (a) : Magnetic entre of one coil B, = %
changes then gE = qvB i.e.,v = B The two forces oppose
. __ExB
each other if v is along ExB ie., V= B% 5 5 5
- - . ] ) | . .
As E and B are perpendicular to each other 2 = (“2()}”1) +(Ll2():fJ = ﬁ(llz +i5)
ExB _ EBsin90° _E Q
2 5 B . T = O Gy
For historic and standard experiments like Thomson’s e/m ’ 5N TR gy (2mx 10’2)
value, if v is given only as E/B, it would have been better @ Z 5 x 105 Wh/m?
from the pedagogic view, although the answer is numerically
correct. T Vi = % =75mV
(d) : Magnetic field is shielded and no current is inside the /}~ 150
pipe to apply Ampere’s law. (Compare to electric field insidxg Iax = 0= I5mA=1,
a hollow sphere). ) Resistance of galvanometer G = 75/15 = 5 Q
(d) : Uniform current is flowing. Current enclosed savth For conversion into a voltmeter, a high resistance should
I-mi® Iy be connected in series with the galvanometer
1%t ampérean path is =
e R V=1,(G+R)=- (51 R) =150 =15 CFR)
~ pathomR? 2R
i " ( or  5+R=10100_10000 -~ R=9995 Q.
Magnetic induction at a distance » = K 27
a_, 24. (c) : Force of attraction between wires = Hzo; 7
494
% = % = 272 =1. N.B. The options do not mention L, perhaps by slip.
2 R a
b) : In fi B - 25. (a) : A force and a torque act on a magnetic needle kept
(b) : In first case, B, = o in a non-uniform magnetic field.
In second case, B, = wyn,l.
11
. B_m L1 4 26. (c) : Initially, F =50 1102
o Bl n é i 6 2n d
B _ 63 ~ s Mo (221)(15)
By == PN 1,05 % 107 Wh/m, Finally, £'=> === 1
(c) : Magnet rts a force %’: _Zﬂ 2]31;2] x 2}“;11 _—§
= Bevsin® = Bevsin0 = 0 " 72tF/ Hofifz
Electric force along a straight line. =203
The path ed particle will be a straight line. wyiR?
. 27. (a) : Field along axis of coil B :ﬁ
ill attract N, strongly, N, weakly and repel 2(R* +x%)
QB = Mot
At the centre of coil, B'= R
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) Again a, = 0 as the particle traverse through-the Tsgion
EZ&XZ(RZ +x?)*? - (R +2)°"2 undeflected
B 2R HoiRz R3 .
. E =y B _E. 107
2 232 S z = Vy y or By_ —W—IO
g BX@®+2%)"? _S4x[() + @ T _ 54x125 Ve 2
- R 3)* 27 34. (b) : Workdone by the field = zero. @
or B =250 uT. re
28. (b) : Initially, , = radius of coil = //2n 35. (b) : For an oscillating magnet, %
. Hoi | 2uim where I = ml?/12, M = xI, x >3¢rength
- ﬁ Y When the magnet is divided z parts, the magnetic

29.

30.

31.

32.

33.

. o N
Finally, r, = radius of coil = om

_Weixn  npgix2mn 2uyin’n

B= = 21
B dugin’n 2 ‘ -
B~ 2 “oun " - BErB

(b) : Magnetic field will be zero inside the straight thin
walled tube according to ampere's theorem.

(b) : Materials of low retentivity and low coercivity are suitable
for making electromagnets.

/

MB
where I = ml?/12, M = xI, x = pole strength of magnet

(b) : For a vibrating magnet, 7 =2x

],_m123_m12_1 .
=3 \3 Xﬁ_9x12_§ (For three pieces together)

M’:(x)(%)xS:xl:M

' I 1/9 1 ,I _T
T'=2m B—Zn—B_3x27t—B—3

T 2 :: i)
T'===Z-sec.

373 %

s 1 S 1,G
@: 5 6-71 7711,
_1x0.81 _ 0.81 . 39.
S= 0-1- 9 =0.09Q 1 a
(a) : Particle travels along x-axis. Ben =0
Field of induction B is along y-3 % s B, = 40.
Electric field is along the nggati is
E.=E =0
Net force on parti E+VxB)
Resolve the motieg a three coordinate axis
7 41.
x4 “ - v.B,)
szx _vaz)
42.
E . +v.B,-v,B,)
=v,=0,B,=B,=0
~L(-E +vB) 43.
m z Xy
==«

(For three pieces togeth§

dipole moment

A ferromagnetic material becomes paramagnetic above
ie temperature.

(d) : The magnetic lines of force inside a bar magnet are
from south pole to north pole of magnet.
(@) : W= — MB (cos 6, — cos 0))

= — MB (cos 60° — cos 0) =%

MB =2W
Torque = MB sin 60° = (2W) sin 60°

2W x 43
=2 XN B
5 NE)

mR®”> = BgRo = w="24
m

(@ :
T is independent of speed.

(b) : The spring will compress. It will be
on account of force of attraction between
two adjacent turns carrying currents in
the same direction.

myv _ p
a): ==L
(@) Bg ~ Bq
r will be same for electron and proton as p, B and ¢ are
of same magnitude.

2
my
Bgyv=———=r
r

Mo 2nl Mo [
. p=to0sm _Fo L
@) : 4t R 2R

Bt ds (1Y(2)
2 )1

By Iy R,
(c) : High resistance in series with a galvanometer converts
it into a voltmeter.
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CHAPTER

14

In an LCR circuit as shown below both 1%
switches are open initially. Now switch
S| is closed, S, kept open. (g is charge 3R

5
on the capacitor and T = RC is ]
capacitive time constant). Which of the
(a) Atr= % g=CV(l —el)
(b) Work done by the battery is half of the energy dissipated
in the resistor

() Att=1, g=CV2
(d) Atr=21,g=CW1 - e?)

following statement is correct?

%
wy
N

(2013)

A circular loop of radius 0.3 cm lies parallel to a much bigger
circular loop of radius 20 cm. The centre of the small loop
is on the axis of the bigger loop. The distance between their
centres is 15 cm. If a current of 2.0 A flows through the
smaller loop, then the flux linked with bigger loop is
(@) 6.6 x 107 weber (b) 9.1 x 10" weber
(¢c) 6 x 107" weber (d) 3.3 x 107" weber

A boat is moving due east in a region where

S
magnetic field is 5.0 x 103N A~'m™! due north m al.
The boat carries a vertical aerial 2 m long. I f the
boat is 1.50 m s7!, the magnitude of the j %f in the
wire of aerial is

(@ 1mV (b) 0.75mV (c) 0.50x

d) 0.15mV
(2011)

A fully charged capacitor C with u% arge g, is connected
Q

to a coil of self inductance L 0 e time at which the
energy is stored equally betw%ectric and the magnetic
d JrLc

fields is
(@ rnJLC (b)QE ¢ anNLC
\ (2011)

A resistor R and %itor in series is connected through
a switch to 2QQ V t supply. Across the capacitor is a

QU t&lp at 120 V. Calculate the value of R
sht up 5 s after the switch has been closed.

(b) 1.7 10°Q

d) 33x107Q (2011)

N

@?

oy

[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

ELECTROMAGNETIC INDUCTION
AND ALTERNATING CURRENTS

(2010)

be the capacitance of a capacitor discharging through
esistor R. Suppose ¢, is the time taken for the energy stored
in the capacitor to reduce to half its initial value and ¢, is the
time taken for the charge to reduce to one-fourth its initial
value. Then the ratio #,/¢, will be

1 1
(a) 2 () 1 © 3 @ 7
(2010)
%4 K
In the circuit shown below, the —| |_/ S
key K is closed at ¢ = 0. The L R
current through the battery is —(TI—MAA—
R,
V(R +R,) Vv AN
a R — = —_— =
(@) RRE, att=0and R att=oo0
(b) ﬂatt:Oand%att:w
JR}+R? 2
vV V(R +R,)
C —_— = _— =
(© R, att=0and RR, att=o0
@ Y atr=0and VRR, att=oo (2010)

In a series LCR circuit R = 200 Q and the voltage and the
frequency of the main supply is 220 V and 50 Hz respectively.
On taking out the capacitance from the circuit the current lags
behind the voltage by 30°. On taking out the inductor from
the circuit the current leads the voltage by 30°. The power
dissipated in the LCR circuit is
(a) 242W (b) 305W (c) 210 W (d) zero W
(2010)
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10. An inductor of inductance L =400 18. The phase difference between the alternating e d
mH and resistors of resistances emfis /2. Which of the following cannot be the\constituent
R, =2Qand R, =2 Qare connected E = R L of the circuit?
to a battery of emf 12 V as shown = (a) LC (b) L alone (c) C alone , L
in the figure. The internal resistance K (2005)
of t he bat.tery S negllgl})le. The S R, 19. A circuit has a resistance of 12 ohm and andmpedance of 15
switch S is closed at t = 0. The . .
potential drop across I as a function ohm. The power factor of the circyif\will bg
of time is (a) 1.25 (b) 0.125 (c) 0% (d) 04
o 12 s (2005)
(@ 6~V ®) 1 e M 20. The self inductance of the & an electric fanis 10 H.
() 6(1—e"*?)Vv (d) 12V (2009) In order to impart maxira -..\‘ ewtt at 50 Hz, it should be

11. Two coaxial solenoids are made by winding thin insulated wire connected to a capacit
over a pipe of cross-sectional area 4 = 10 cm? and length = (a) 1 uF (b)y 2 (d) 8 uF
20 cm. If one of the solenoids has 300 turns and the other 400 (2005)
tums, their mut:lal inductance is (Mo = 47 x 107 T mA™) 21. A coil of in cta m d resistance 2 Q is connected
(@) 2.4m > 10 H (b) 2.4m > 10° H to a source O Qge’) V. The current reaches half of its
(c) 48t x 10*H (d) 4.8m x 105 H. (2008) steady gtate 2

12. An ideal coil of 10 H is connected in series with a resistance (a) 0~1~3 s (c) 0.05s (d) 0.1's
of 5 Q and a battery of 5 V. 2 second after the connection is (2005)
made, the current flowing in ampere in the circuit is 22. One Qg U tube can slide inside another as shown
@ (1-eh® d-e (o) e (d) e! i aintaining

(2007) % contacts X

13. In an a.c. circuit the voltage applied is E = E sin w¢. The the tubes. The

7 tic field B is X
resulting current in the circuitis 7=/, sin (wt - 5). The power @pendicular to the plane
consumption in the circuit is given by @ he figure. If each tube )
Eyl, moves towards the other % % % % %
(@) P=v2El, b) P= 2 at a constant speed v, then
B \} the emf induced in the circuit in terms of B, [ and v where
(c) P = zero d pP= % (% [ is the width of each tube, will be

14. An inductor (L = 100 mH), a resistor L (@) zero () 2Blv © Bly @ —Blv
(R =100 Q) and a battery (E = 100 "’Y‘}"‘% (2005)
V) are initially connected in series as % » 23. A metal conductor of length 1 m rotates vertically about
shown in the figure. After a long time ( . one of its ends at angular velocity 5 radian per second. If
the battery is disconnected after short ’ the horizontal component of earth’s magnetic field is
circuiting the points 4 and B. The 0.2 x 10 T, then the e.m.f. developed between the two
current in the circuit 1 ms after the sho t 1S ends of the conductor is
(@ 1A (b)) (/g A  (c)eA d) 0.1 A (@ 5uv () 50uvV  (c) 5mV (d) 50 mV.

(2006) (2004)

15. The flux linked with a co.il nt 7 is g.iven by 24. Ina LCR circuit capacitance is changed from C to 2C. For
¢ = 10# — 50 + 250. The i att=3sis the resonant frequency to remain unchanged, the inductance
(@ 190V (b) ~190V v (d) 10V. should be changed from L to

(2006) (a) 4L b) 2L ©) L2 d) L/4.

16. Inan AC generatof?a turns, all of the same area (2004)
Aand total res1stapce ’ ith frequency © na magn.eqc 25. In auniform magnetic field of induction B a wire in the form
field B. The maxi of emf generated in the coil is - . .

(a) NABo  (b) (c) NAB (d) NABR Of a sem¥01rcle of radius r rotates about th(‘j diameter pf the
(2006) circle Wlth angular frequency . The.ax1s of rotatl.on is
Q perpendicular to the field. If the total resistance of the circuit

17. L CR circuit, the voltage across R is 100

(b) 2.5x 102V

(d) 250 V. (2006)

is R the mean power generated per period of rotation is

BTt 20) (Bﬂl"zo))z
(a) —2; ®) —x
(Brrw)? (Brro®)*
(©) SR (d) SR . (2004)
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26. A coil having n turns and resistance R Q is connected with
a galvanometer of resistance 4R €. This combination is
moved in time ¢ seconds from a magnetic field W, weber

to W, weber. The induced current in the circuit is

W, -W, W, -W,
@ SR ®) = Sk :
@ - @ " 00y

27. Alternating current cannot be measured by D.C. ammeter
because

(a) A.C. cannot pass through D.C. ammeter

(b) A.C. changes direction

(c) average value of current for complete cycle is zero

(d) D.C. ammeter will get damaged. (2004)

In an LCR series a.c. circuit, the voltage across each of the
components, L, C and R is 50 V. The voltage across the LC
combination will be
(a 50V

(c) 100V

28.

(b) 50v2V
(d) 0V (zero).

The core of any transformer is laminated so as to

(a) reduce the energy loss due to eddy currents

(b) make it light weight

(c) make it robust & strong

(d) increase the secondary voltage. (2003)

In an oscillating LC circuit the maximum charge on the
capacitor is Q. The charge on the capacitor when the energ
is stored equally between the electric and magnetic fielth

@ 02 (b 2/V3 (© o/\2

(2004)
29.

30.

31.

induction of the coil is

(b) 3. @
©) 9. (a)
(b) 15. ()
(a) 21, (d)
(b) 27. (o)
©) 33. (d)

M Ancwar Kavy )
Answer Key

(@ 02H (b) 04H

81
() 0.8 H .
0

(

03)
Two coils are placed close to each ot utual
inductance of the pair of coils depe
(a) the rates at which currents are changing it\the two coils

of
coilky

32.

(b) relative position and orientati o coils
(c) the materials of the wires o

(d) the currents in the two cof (2003)

33.

A conducting square loop of st
L and resistance R moves 4
BN

plane with a uniform i it
perpendicular to one of 1¢s-s]

A magnetic inducti '-:

in time and spac g

perpendicular ap@mip h—l& e I

at the loo ere

with half th utside the field, as shown in figure. The

induce

+[+ + F + + + |+
++ o+ o+ o+ o+
+H+ o+ o+ |+

O
RvB (c) vBL/R (d) vBL.

S (2002)

er, number of turns in the primary coil are 140
the secondary coil are 280. If current in primary
A, then that in the secondary coil is
(b) 2A (c) 6A (d) 10A.

(2002)
7 e power factor of an AC circuit having resistance (R) and

inductance (L) connected in series and an angular velocity

(a) zero

fo

W 1S
? (a) RlolL (b) RIR® + oPL)"2
(©) oL/R ) RIR® — @2L2)2. (2002)
36. The inductance between 4 and D is
(a) 3.66 H
(b) 9 H
(©) 0.66 H A 3H 3u 30 | P
d) 1 H.
(2002)
4. (b 5. (o) 6. ()
10. (d) 1. (a) 12. (a)
16. (a) 17. (d) 18. (d)
2. (a) 23. (b) 24. (0)
28. (d) 29. (a) 30. (o)
34. (b) 35. (b) 36. ()
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¢ plfa/mwl}o/ms/ ®§°
4. (b):Charge on the capacitor at a%sm;%t is
1. (d): g = qocoswt (1)

1%
—
n 5
R

C S
_:g'um'g\_l 2

L
As switch S, is closed and switch S, is kept open. Now,
capacitor is charging through a resistor R.
Charge on a capacitor at any time ¢ is

q=qo(l —e™)

qg=CV1—e') [As g = CV]
At t:%

g=CV(l-e ) =Cr(l-e"?)
Att=r1

g=CV(l-e")=CV(1-e)
At t =27,

g=CV(l-e’")=Cr(-e”

1
2
2. m): ¥ R 5@ §
As field due to current loop 1 at an axial pof @
. sol 1R2
e 1:2(d2+R2)3/2 @
Flux linked with smaller loop 2 due to&
wAR'
b, = B4, = m A
The coefficient of mutual induct, n the loops is
M 4, uORanZ

I~ 2d® + R}
Flux linked with bigger 1

%@s, we get

Anx 107 x DETRD)” x T x (0.3x107°)* x 2

¢‘ x 1@"% +(20 x1072)° "2
ol €
3. (d):Here, 0x10°N A" m™!
I=2m < 1.5ms!
Indu g =Byol =5 %107 % 1.50 x 2

=15%x10°V=0.15mV

Equal sharing of energy means

Energy of a capacitor = rgy

1 _1(14)  &F
2C 2\2°¢ V2
From equation (i)

_ 1
[ o= i)
—
200V S . .
In case charging of capacitor through the resistance is
V=V,(1-e""%)

Here, V=120 V, V=200 V, R = ?
C=2uFandt=5s.
120 = 200(1 — & 5/®210™)

_ 80
~ 200

Taking the natural logarithm on both sides, we get

-5
— =2 —1n(0.4)=-0.916
Rx2x107° 04)

= R=27x10Q
(¢) : Emf induced across PQ is € = Blv.
The equivalent circuit diagram is as shown in the figure.

~5/Rx2x10"°
or e txex

L P 0]
J—e =Blv
R R R
R I I,
M Q N
Applying Kirchhoff’s first law at junction Q, we get
I=1,+1, ...(1)

Applying Kirchhoff’s second law for the closed loop PLMQP,

we get
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~-[[R-IR+&e=0

I,R + IR = Blv ...(ii)
Again, applying Kirchhoff’s second law for the closed loop
PONQP, we get

~-LR-IR+€e=0

LR + IR = Blv

Adding equations (ii) and (iii), we get

2IR + I,R + LR = 2Blv

2IR + R, + I,) = 2Blv

2IR + IR = 2Blv

...(iii)

(Using (1))

3IR = 2Blv
_ 2Blv .

I= IR ..(1v)
Substituting this value of I in equation (ii), we get [, = %
Substituting the value of I in equation (iii), we get 1, = %

_ . _Blv ,_2Bly
Hence, I,=1, = 3R’ 1= 3R
7. (d) : During discharging of capacitor through a resistor,

q = qee k¢ Q)
The energy stored in the capacitor at any instant of time £ is
U= 14 _1 (qOeLRC)Z (Using(i))

“2Cc"2 g <

2
_ 149y -2urc _ ~21/RC :
=5 ¢ =Ue Q
2

where U, = % %) , the maximum energy stored in the ca%
According to given problem
% — U IR (Using (ii)) % 1)
and ‘{To = ge "¢ (Using (i) .(iv)

From equation (iii), we get

% _ p2u/RC %
Taking natural logarithms of bo we get

1n1—1n2:—ﬂ or t = ¢ Inl=0)

RC
From equation (iv),

w
3-¢

1 <

Taking natural lc)@mh sides of the above equation,
we get

(." In4 = 2In2)

9.

c): \%4 _ K
(©) - t=0>Q"
L R,
00— AAMA—
Ry

&

circuit. The

At time t = 0, the inductor actsg.a

corresponding equivalent circuit dfa as shown in the

figure (1).

Ry

(i)

@ The current through the battery is
7

==X .
g Req RIRZ (

R, and R, are in parallel)

_V(R +Ry)
- RR

(a) : Here, R =200 Q, V,,. =220 V, v = 50 Hz

When only the capacitance is removed, the phase difference

between the current and voltage is

X
tan(l):TL

o_XL
tan30° = R

When only the inductance is removed, the phase difference

or XL:LR

between current and voltage is

r_XC
tan¢’ = R

o_ X 1
tan30 ITC or XczﬁR

As X; = X, therefore the given series LCR is in resonance.
Impedance of the circuit is Z = R = 200 Q

The power dissipated in the circuit is
P =V, 1 Jmcosd

2

K’l]’lS
= cosd

Vrms
(‘ I rms 7 )
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JEE MAIN CHAPTERWISE EXPLORER|

At resonance, power factor cos¢ = 1

oo, Ve (220V)'
. P= 7 _m_mzw.

10. (d) : For the given R, L circuit the potential difference across
AD = Vpc as they are parallel.
I] = E/R]
L = I(1- ¢"*) where T = mean life or L/R.
T =1 (given).

A B
dI 7y L
E (across BC):L7;+R212 12V l = LZ
L= Io(1- e). ] =
_E _12 _
But IO—R2—2—6A- [s R,

o, L _400x10°H
o R 20
L =6(1 — e02)
Potential drop across L = E — Rol»
=12-2x6(1 —e2)=12¢"02 =12 V.
11. () : M = ponn,mr L.
From ¢, = 1r,2 (Uoni)n,l.
A=mr?=10cm? /=20cm, N,=300,N,=400.
1 < MoMiNa A 4rx1077 x300x400x10x 107"
/ 0.20
=2.4nx 10*H

12. (a) : During the growth of current in LR circuit is given by

=0.2s D C

_R, _R )
1:10{1—eL or Izg{l_e L’]:g l-e 10 Q

I=(1-¢).
13. (c¢) : Given : E = E, sin ot

0 sm(w 2)
Since the phase difference (¢) between an current
T

&

is 5

Power factor cos ¢ = cos
Power consumption = E, [, ©

14.

15.

%Q}.. |

or e = —(20t — 50) = —[(20 x 3)- 50] = -10
or e = — 10 volt.

16. (a) : In an a.c. generator, maximum emf @
‘ ©

17. (d) : Current / ==

where E=\[V2+ (1 V) %Q
z=R+x,-x_y @

At resonance, X; =
Z=R

Vi

18. (d):
m/2 b

d L gadse phase difference to lie between 0 and
and /2 at extremities.

; . 1

2 f L = —

@ or maximum power, Lo =
c- . _

Lo*  10x(27x50)>

= =10°F
10x10* x (1)

C=1puF

o .
21. (d) : During growth of charge in an inductance,

I=1, (1 - e®m

I
or 70:]0 (l_e—Rt/L)
or eiRt/L :%: 271 or %=1n2:>t=%1n2
-3
¢ = 300107 6 693)

2
or t = 0.1 sec.

22. (a) : The emf induced in the circuit is zero because the two
emf induced are equal and opposite when one U tube slides
inside another tube.

23. (b) : Induced emf :%Bml2 :%x(0.2x10"‘)(5)(1)2

10" _100x10™°
2 2

Induced emf = =50 uVv.

24. (c) : At resonance, = ——

. JLC
when o is constant,
1 _ 1 [ S S S
LC, LG, LC L,(2C) 2L,C
L, = L/2.
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25. (b) : Magnetic flux linked

2
Brr® cosmt

=BA4 t=
COS ® 2

—d(I) -1 2 .

7 - Brr-osin ot
) Power:é:anzr%)Z sin” of

’ R 4R

2 2
= %sin2 ot

Induced emf e =

<sin? > = 1/2
Mean power generated
_ (B’ w)? y 1
~ 4R 2
_ndb_—ndw
26. (b) : Induced current I = - R d

¢ = W = flux X per unit turn of the coil
I T A WU
(R+4R) ¢ SRt

27. (c) : Average value of A.C. for complete cycle is zero.
Hence A.C. can not be measured by D.C. ammeter.

28. (d) : In an LCR series a.c. circuit, the voltages across
components L and C are in opposite phase. The voltage
across LC combination will be zero.

29. (a) : The energy loss due to eddy currents is reduced by
using laminated core in a transformer.

85
30. (c) : Let O denote maximum charge on cap .
Let g denote charge when energy is equallysha
1(192] 14

= 2942
ac T2 7%
q=0/12. @
e -8x0.05_ S
3. L=gmy=——g 0

oils depends on the

35. (b) : Power

R VR + P
36. (d): Thr ors are in parallel

3H

Q 00000

3H
00000
P _ 1,1, 1_3_1
;3@ Luy 373737371
1 H,

o

S
@
<
&°
>

Q
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|

The magnetic field in a travelling electromagnetic wave
has a peak value of 20 nT. The peak value of electric field
strength is
(a) 12 V/m
(c) 6 V/m

(b) 3 V/m

(d) 9 V/m (2013)

A radar has a power of 1 kW and is operating at a frequency
of 10 GHz. It is located on a mountain top of height 500 m.
The maximum distance upto which it can detect object located
on the surface of the earth (Radius of earth = 6.4 x 10° m) is
(a) 16 km (b) 40 km

(c) 64 km (d) 80 km (2012)

An electromagnetic wave in vacuum has the electric and
magnetic fields E and B, which are always perpendicular to
each other. The direction of polarization is given by X and
that of wave propagation by k. Then

(@ X||Eandk||ExB  (b) X||B andk ||E x B
() X||E andk||BxE  (d) X|B andk||BxE

This question has Statement-1 and Statement-2. O
choices given after the statements, choose the,0
describes the two statements. %gﬁﬁ

Statement-1 : Sky wave signals are used f( nce
radio communication. These signals are in %s stable

SO

ELECTROMAGNETIC WA

5.

6.

7.

A “ ,IT *’ﬁ

\

f the light coming from
1 energy density of the

4.58 x 107 J/m?
81.35 x 1072 J/m?.

(20006)
ave of frequency v = 3.0 MHz passes

An elec
from vacuu ingo’ a dielectric medium with permitivity

)
)

velength is halved and frequency remains unchanged
avelength and frequency both remain unchanged.
(2004)

Consider telecommunication through optical fibres. Which
of the following statements is not true?

Optical fibres can be of graded refractive index.
Optical fibres are subject to electromagnetic interference
from outside.

Optical fibres have extremely low transmission loss.
Optical fibres may have homogeneous core with a suitable
(2003)

(

cladding.

than ground wave signals 8. Which of the following are not electromagnetic waves?
Statement-2 : The state of ionosphepe~va: om hour to E:; Eo:;n;c rays EZ; )g(a_r::nsa Tays (2002)
hour, day to day and season to {sasap. Y b
(a) Statement-1 is true, statemepP2Nis ] 9. Electromagnetic waves are transverse in nature is evident by
(b) Statement-1 is true, State fue, Statement-2 is (a) polar iz.ation (b) il}terferfance
the correct explanation ¢ Stateinerit-1. (c) reflection (d) diffraction. (2002)
(c) Statement-1 is true, State u@ s true, Statement-2 is 10. Infrared radiation is detected by
not the correct explanationdd Statement-1. (a) spectrometer (b) pyrometer
(d) Statement-1 iﬁ yent-2 is true. (2011) (¢) nanometer (d) photometer. (2002)
Q<
v Answer Key
(©) 2. (d) 3. (a 4. (b) 5. (b) 6. (¢
(b) 8 (0 9. (a 10. (b)
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ng/plfwnwbéo/ms/

1. (c) :Inelectromagnetic wave, the peak value of electric
field (E,) and peak value of magnetic field (B,) are
related by
Ey = Byc
Ey=20x10°T)(3x10ms')=6 V/m

2. (d) : Maximum distance on earth
where object can be detected is d,
then

(h + R?=d* + R?
d* = W2+ 2Rh
© h<<R

. d=~2Rh
d=+2%6.4x10°%500 =8 x10* m = 80 km

3. (a) :Thedirection of polarization is parallel to electric field.
X E
The direction of wave propagation is parallel to
E xB.

EX.
:lsoErzms +L Zrms
2 2p0( 2

1 1
= 580Er2ms + mErzmsgﬁ’l'O

1 2 1
= §€0Erms +§

avglength is halved
tion (c) holds good.

7. @ : Optical fibres are subject to electromagnetic intereference
w.-) outside.
~ )

electromagnetic waves.

: B-rays are not electromagnetic waves.

Polarization proves the transverse nature of

by pyrometer.

@\}10. (b) : Infrared radiation produces thermal effect and is detected
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16

Diameter of a plano-convex lens is 6 cm and thickness at the 6. An object 2.4 m in fron \§0rms a sharp image on a
centre is 3 mm. If speed of light in material of lens is film 12 cm behind the . A)glass plate 1 cm thick, of
2 x 10® m/s, the focal length of the lens is refractive index 1.5 o’ﬁ grposed between lens and film
(a 10ecm (b) 15cm  (c) 20 cm (d) 30 cm with its plane hﬁn.\:;d film. At what distance (from
(2013) lens) shoul 'i ed’'to be in sharp focus on film?
Two coherent point sources (@) 24 m K () 32m
S, and S, are separated by a & i d) 7.2m (2012)
small distance ‘d’ as shown. S1 S, Sercen 7. : Theuestion has a paragraph followed by two
The fringes obtained on the state ement-1 and Statement-2. Of the given four
screen will be D alyernativesdfter the statements, choose the one that describes
(a) concentric circles (b) points th%ents.
(c) straight lines (d) semi-circles (2013) i film is formed by putting the convex surface of a
convex lens over a plane glass plate. With

nochromatic light, this film gives an interference pattern

A beam of unpolarised light of intensity /, is passed through

laroid 4 then through anoth laroid B which i
a polaroid 4 and then through another polaroid B which is @ e to light reflected from the top (convex) surface and the

oriented so that its principal plane makes an angle of 45 bottom (glass plate) surface of the film,

Statement-1 : When light reflects from the air-glass plate

relative to that of 4. The intensity of the emergent light is%

@ 18 ®) h (©) 12 OR ]\} interface, the reflected wave suffers a phase change of m.
(% Statement-2 : The centre of the interference pattern is dark.

The graph between angle of deviation (8) and (a) Statement-1 is true, Statement-2 is false.

incidence (i) for a triangular prism is repres (b) Statement-1 is true, Statement-2 is true, Statement-2 is

the correct explanation of Statement-1.

%

(c) Statement-1 is true, Statement-2 is true, Statement-2 is

3 \/ not the correct explanation of Statement-1.
(a) T (d) Statement-1 is false, Statement-2 is true. (2011)
O i—» 8. Let the x— plane be the boundary between two transparent
media. Medium 1 in z > 0 has a refractive index of +/2 and
N medium 2 with z < 0 has a refractive index of \/5 . Aray
T /-\ of light in medium 1 given by the vector
© (2013) A=63i+ 8\/5} —10k is incident on the plane of
O —>i separation. The angle of refraction in medium 2 is
L9 . o (@) 30° (b) 45°
In Young’s double sm ent, one.of the slit is Wl.d(.?r (©) 60° (d) 75° 2011)
than other, so tha de of the light from one slit is
double of that from of it. If 1, be the maximum intensity, 9. A car is fitted with a convex side-view mirror of focal length
nsily / when they interfere at phase 20 cm. A second car 2.8 m behind the first car is overtaking
the first car at a relative speed of 15 m s™!. The speed of the
)i ) b image of the second car as seen in the mirror of the first one is
®) %(1 +cos 5) @ Lms? b) Lms’
/ 10 15
(d) 5(4+5cosp)  (2012) © 10ms" d 15ms" (2011)
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Directions : Questions number 10-12 are based on the following + (em) » (em)
paragraph.
An initially parallel cylindrical beam travels in a medium of
refractive index wW(/) = w, + W,/, where u, and u, are positive (c) (d)
constants and / is the intensity of the light beam. The intensity ol e =i ol o om)
of the beam is decreasing with increasing radius.
L . (2008)
10. The initial shape of the wavefront of the beam is Q

(a) planar (b) convex
(c) concave
(d) convex near the axis and concave near the periphery

11. The speed of light in the medium is
(a) maximum on the axis of the beam
(b) minimum on the axis of the beam
(c) the same everywhere in the beam
(d) directly proportional to the intensity /

12. As the beam enters the medium, it will
(a) travel as a cylindrical beam
(b) diverge (c) converge
(d) diverge near the axis and converge near the periphery

(2010)

13. A mixture of light, consisting of wavelength 590 nm and an
unknown wavelength, illuminates Young’s double slit and
gives rise to two overlapping interference patterns on the
screen. The central maximum of both lights coincide. Further,

16.

17.

coincides with the 4" bright fringe of the unknown 1igh§g

From this data, the wavelength of the unknown light is
(a) 393.4 nm (b) 885.0 nm
(c) 442.5 nm (d) 776.8 nm %
14. A transparent solid cylindrical rod has a refracti‘@
2
NeS It is surrounded by air. A light ray is inci% 1d-
point of one end of the rod as shown in tl‘%.

The incident angle 6 for which t @ales along the
wall of the rod is
(L = ﬁ)
oml) G
(L
5

. 2 .
(c) sin 1(—) (BHYsin ™ (2009)
NEYRDS
15. A student measures 1 length of a convex lens by

putting an obje pinaty distance u from the lens and
measuring the dist ‘i the image pin. The graph between

u and v plotted\by - tudent should look like

v (cm)

~ Ol u (cm) ol u (cm)

N

19.

20.

21.

22,

Two lenses of power —15 D and (iﬁ areifYcontact with each
other. The focal length of the s@ ion is

(a) +10 cm

(¢) -10 cm (2007)

In a Young’s double the intensity at a point

where the path di ~ (A being the wavelength of
1

1 1

@ 3 5 © @ 5
%Q (2007)
T e index of glass is 1.520 for red light and 1.525

Qr-bfueljght. Let D, and D, be angles of minimum deviation
@ gd and blue light respectively in a prism of this glass.
.;_gj)

it is observed that the third bright fringe of known light <3§%

D, > D, (b) D, <D,
D, =D,

(d) D, can be less than or greater than depending upon the
angle of prism. (2006)

A thin glass (refractive index 1.5) lens has optical power of
—5 D in air. Its optical power in a liquid medium with refractive
index 1.6 will be

(@ 25D () 25D (¢c) 1D () -1D (2005)

A fish looking up through the
water sees the outside world
contained in a circular
horizon. If the refractive
index of water is 4/3 and the
fish is 12 c¢cm below the
surface, the radius of this
circle in cm is

(@) 3645 (b) 45
(©) 3637 ) 36/7 (2005)

Two point white dots are 1 mm apart on a black paper. They
are viewed by eye of pupil diameter 3 mm. Approximately,
what is the maximum distance at which these dots can be
resolved by the eye? [Take wavelength of light = 500 nm]
(a) 6m (b) 3m () 5m (d 1Im

(2005)
When an unpolarized light of intensity , is incident on a
polarizing sheet, the intensity of the light which does not get
transmitted is

'R

>

1112 cm
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a) zero o . e maximum number of possible interference imNor
(a) (b) I 28. Th i ber of possible interf i
©) 1 I d) 1 I (2005) slit-separation equal to twice the wavelengthQ} g’s
2 4 double-slit experiment is
23. If I, is the intensity of the principal maximum in the single (a) infinite (b) five (c) three (d (2004)
slit diffraction pattern, then what will be its intensity when 29. To get three images of a single object, shgild have two
the slit width is doubled? plane mirrors at an angle of
(@) I (b) 1y2 (c) 21, (d) 41, (a) 60° (b) %
(2005) (c) 120° (d (2003)
24. A Young’s double slit experiment uses a monochromatic 30. The image formed by an objegti pound microscope
source. The shape of the interference fringes formed on a 18
screen (a) virtual and diminis 1 and diminished
(a) straight line (b) parabola (c) real and enlarged al and enlarged.
(c) hyperbola (d) circle (2005) ) (2 093)
31. e Qon of interference we require
25. A plano convex lens of refractive index 1.5 and radius of > U ‘ion of
curvature 30 cm is silvered at the curved surface. Now this
lens has been used to form the image of an object. At what
distance from this lens an object be placed in order to have
a real image of the size of the object? = . .
ame fequency and having a definite phase
(@ 20cm (b) 30cm  (¢) 60 cm (d) 80 cm. (2003)
(2004)
. L 32. A ical telescope has a large aperture to
26. A llght ray is incident spherical aberration
perpendicular to one face of a 4 high resolution
90° prism and is totally internally m T wpcrease span of observation
reflected at the glass-air . @ have low dispersion. (2002)
i 45°7,
1nterf:flce.. It ;he angle of AL 33 hich of the following is used in optical fibres?
reflection is 45. ’ \.Ne conclude 450 % (a) total internal reflection (b) scattering
that the refractive index n \} (c¢) diffraction (d) refraction. (2002)
1
@ "< (b) n>~2 34. Wavelength of light used in an optical instrument are A, =
1 4000 A and A, = 5000 A, then ratio of their respective
(c) n >ﬁ d) n<v2. resolving powers (corresponding to A; and A,) is
27 . (a) 16:25 (b) 9:1
. )y ) 4:5 d) 5:4. (2002)
n 2

The angle of incidence at which reflected 1%
polarized for reflection from air to glass (ref@

1S

If two mirrors are kept at 60° to each other, then the number

(a) sin"'(n) (b) sin"'(1/n of images formed by them is
(c) tan’'(1/n) (d) tan’( (@ 5 (b) 6
Q(E % (2004) () 7 (d) 8. (2002)
% Answer Key
1. Q 2. (1) 3. @ 4. (d) 5. (¢ 6. (o
8. (b 9. (b) 10. (a) 11. (b) 12. (¢)
14. (d) 15. (d) 16. (c) 17. (a) 18. (b)
*) 20. (d) 21. (¢ 22. (¢ 23. (a) 24. (a)
(@) 26. (b) 27. (d) 28. (b) 29. (b) 30. (o)
31. (d) 32. (b) 33. (a) 34. (d) 35. (a)
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%x//zlfwmbl}o/ws/

1. (d): According to lens maker’s formula

ool

As the lens is plano-convex

Ri=R Ry=o
1_®-D
/SR
R ...(1)
S

As speed of light in the medium of lens is 2 x 10% m/s

¢ 3x10°m/s 3

v o 2x108m/s 2 ---(1)

If r is the radius and ¢ is the thickness of lens (at the centre),

the radius of curvature R of its curved surface in accordance

with figure will be given by Beliae
R =72+ (R — 1) g
R =72+ R+ £ 2Rt Rgr}
L OB
2Rt =1+ 1 N (R
) . C
R="- Cor>>0 %
2t \
Here,r =3 cm, =3 mm = 0.3 cm
(3cm)?
_2><0.3cm_15cm Q

and

(iii) in (i), we get

/=

On substituting the values of m and R from“Bg\(1
15cm

1.5-1)

2. (a) : When the screen is placgd p teylar to the line
joining the sources, the fringes centric circles.
3. (d) :Intensity of light after olaroid A is
Now this light will p

whose axis is inc anm\angle of 45° to the axis of
% e with Malus law, the inten-

polaroid B is
$M
0 i—»

=30cm.

rough the second polaroid B

polaroid A. So in

(-4

5. (c): Here, 4, = 24,
Intensity =< (Amplitude)?

Lz_(ﬁ)z_(%)z_
]1 - Al B Al B

1, =41,

Maximum intensity, I

L @ (D)
Resultang § =1 +1,+2I1, cosd
=1 +4% 1,(41)) cos¢
51 +dRcosd = 1, + 41, + 41,cosd
ZZ 7+ 4)i(1 + cosd)

- 2 ¢ .. _ 2 Q)

@ 81, cos ) ( 1+ cosdp=2cos )
@ =1 (1 + 80052%)

~ tting the value of /; from eqn. (i), we get

_ L zﬁ)
1= 9 (1+8cos o)

() 1cm
(\ ﬁ «— Film
VU
24m 12 cm
According to thin lens formula
1_1_1
f v u
Here,u=—-24m=-240 cm, v=12 cm
1_1 1 1 1

7127 (—240) 12 240
1_21 o 240
7240 ' T2

When a glass plate is interposed between lens and film, so
shift produced by it will be

LYy_+(;_2\_1
1.5)‘1(1 3)‘3"m

Shift :t(l—l):l(l—
n

To get image at film, lens should form image at distance

r_19_1_35
v =12 33 cm

Again using lens formula

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [108 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

92 JEE MAIN CHAPTERWISE EXPLORER|
21 3 1 L_i_A_l[é_ﬁ} e ol
240°35 3 " W35 240" 5.7 43 If 0, has to be the critical angle, 0, =sin E
But 0, = 90° — ¢, 6, = 6.
SRR EETi) DU T R
uw 5L 336 u' 1680 sin®, 2 sin0
- = =— = =
W' =—560cm=—56m sin¢ 3 7 cos,
[u'|=5.6 m But
7. (c) 2
cos0, =
8. (b): \\1,5 b =2
/ \ / 0 =sin
5 . So that 0, is making {OtalN ”) al reflection
T\t =3 15. (d) : According MNartesi pis +ve

Here, A=633i+8/3/-10k
10 10

J6v3) + (843 + (-10)2 " 20

1 i~ cos (L) = 60°
cosz—2 or i=cos (2)—60

Cosi =

Using Snell’s law, w,;sini = w,sinr
V2 5in60° = 3sinr = r=45°

9. (b
10.

is planar.
11. (b) : Given U = pg + U/
As _ Speed of light in vacuum
K= Speed of light in medium
_c y=ft=_¢
N T 4
As the intensity is maximum on the axis o. beam;therefore
v is minimum on the axis of the bea
12. (c)
13. (c¢) : For interference, by You le slits, the path
. xd . . xd A
difference D= n)k for brlg% and D= 2n+ 1)5
for getting dark fringes.
The central fringes whef(x corncide for all wavelengths.
The third fringe o < coincides with the fourth
bright fringe of u avelength A.
w2 =3 x SO0 IR * 1 nm
<
A= 3x > .5 nm.
14. (d) w = ref. index of the rod

(a) : As the beam is initially parallel, the shape of wavefre&

3

A
Ifv=>7u=Lahdifu=co, v=, <—— unegative
A pa eam (u = oo) is focussed at f and if
thie"obj at f, the rays are parallel. The point which

curve at u = v gives 2f. Therefore v is +ve, u is

St
Ve, both are symmetrical and this curve satisfies all
thegnditions for a convex lens.

: Power of combination = P, + P,
=—-15D+5D=-10D.

1_ 1

P -10D

=—-0.1m=-10cm.

Focal length of combination ¥ =

(a) : In Young’s double slit experiment intensity at a point is
given by

I=1, cos? (gj

where ¢ = phase difference, /, = maximum intensity

]]70 = 0082 (gj

Phase difference ¢ = 2% x path difference

_2n
0=5"%

. ()

or

or 6=3 ... (ii)
Substitute eqn. (ii) in eqn. (i), we get

I _ o2 L _3
I, =" (6) oI, 4
(b) : Angle of minimum deviation D = A(u — 1)

D, forred pp-1
D, for blue pp—1

Since Up > g,
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1 11

19. () : ;= ( ug—l)(Rl—RJ
1 1 1
ﬁ_(ug_l)(Rl Rz)
fu_ Cug=D _(nglup)-1
S (Cpg-1 (mg =D

_ H‘g_ul _ 1.5-1.6
W -1 L6(1.5-1)
h___ 01 _-1
°F P 1.6x05 8
F_ (=5_5
P:——a:—izf
= Ty 8§ 8

or Optical power in liquid medium = 8i Dipotre.

N.B. : This answer is not given in the four options provided
in the question.

20. (d) : For total internal reflection,

e 13
M_sin6C:>Smec_u_4
tan0 sin@,
‘ 1—sin® 0
21.
or
22.
1
I, -2

23. (a) : For di

¢ denotes path difference

sin ¢
axima, ¢ = 0. Hence o =1

Hence intensity remains constant at /;
1= IO (1) = 10.

24. (a) : Straight line fringes are formed on

25. (a) : A plano-convex lens behaves lik€ a cqnedve mirror
when its curved surface is silvered.
F of concave mirror so d &
_R_ 30 _
= on T 215 10em @
To form an image of obj object should be placed
lens = 2 x F

26. occurs in a denser medium
at surface of separation at angle

gle of the medium.

the medium and total internal reflection

occ glass air interface

1
g > > \/E
sinC  sin45° ’
Cording to Brewster's law of polarization, n = tan i,
i, is angle of incidence
i, = tan’'(n).
: For interference maxima, dsin® = nA
2Asin® = nA

. n
or sin = -
2

This equation is satisfied if n = -2, -1, 0, 1, 2.
sinB is never greater than (+1), less than (1)
Maximum number of maxima can be five.

360°

(b): n= o 1
3= 3890 — 1= 40° = 360°=> 6° = 90°.

(¢) : The objective of compound microscope forms a real
and enlarged image.

(d) : For interference phenomenon, two sources should emit
radiation of the same frequency and having a definite phase
relationship.

(b) : Large aperture leads to high resolution of telescope.
(a) : Total internal reflection is used in optical fibres.

(d) : Resolving power is proportional to Al

R.P.forh; X, 5000 5

RP.fork, X%, 4000 4

_360° , _ 360°
35. (a) o n= 0° 1= 60°

-1=5.

S aCa
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The anode voltage of a photocell is kept fixed. The wavelength
A of the light falling on the cathode is gradually changed. The
plate current / of the photocell varies as follows

I I

(a) T (b) T
(@] A—> @] rA—>
I I

(© T f (d) T (2013)
(@] rA—> @] A—>

This question has Statement 1 and Statement 2. Of the four
choices given after the statements, choose the one that best
describes the two statements.

Statement 1 : Davisson - Germer experiment established
wave nature of electrons.

(b) Statement 1 is true, Statement 2 is true & 2 is
the correct explanation for Statement %

(c) Statement 1 is true, Statement 2 is X ent 2 is
not the correct explanation of Stgte

(d) Statement 1 is false, Statenze i 6 (2012)

sent-2. Of the four
J¢ the one that best

This question has Statement-1 a
choices given after the state
describes the two statements
Statement-1 : A meta
monochromatic light o
frequency). The mikj
potential are K, ,, apd V'
on the surface is(do
doubled.

ic energy and the stopping
ively. Ifthe frequency incident
oth the K, and ¥, are also

Statement- magimum kinetic energy and the stopping
potential sstrons emitted from a surface are linearly
dependen frequency of incident light.

(b) & R qt-1 is true, Statement-2 is true, Statement-2 is

orrect explanation of Statement-1.

Statement 2 : If electrons have wave nature, they canin
and show diffraction.
(a) Statement 1 is true, Statement 2 is false.%

»n

*

NN

DUAL NATURE OF MATTER
AND RADIATION

(c) Statement-1 is true,/Stdte is true, Statement-2 is
not the correct e % tement-1.
(d) Statement-1 is ent-2 is true. (2011)
If a source of powgra odijices 102 photons/second, the
radiation b rt of the spectrum called
(b) X-rays

(a) y-rays
(2010)

(©) ultry a%

Statement-1 : Wien ultraviolet light is incident on a photocell,
its stqppi otential is V) and the maximum kinetic energy
of, ectrons is K,,,,. When the ultraviolet light is

re] y X-rays, both ¥, and K, increase.
-2 : Photoelectrons are emitted with speeds ranging

(d) microwaves

%ero to a maximum value because of the range of

quencies present in the incident light.
Statement-1 is true, Statement-2 is false.

(b) Statement-1 is true, Statement-2 is true; Statement-2 is
the correct explanation of Statement-1.

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
not the correct explanation of Statement-1.

(d) Statement-1 is false, Statement-2 is true. (2010)

The surface of a metal is illuminated with the light of
400 nm. The kinetic energy of the ejected photoelectrons was
found to be 1.68 eV. The work function of the metal is
(hc = 1240 eV nm)
(a) 3.09 eV
(c) 1.51eV

(b) 1.41 eV

) 1.68 eV (2009)

Directions : Questions 7, 8§ and 9 are based on the following
paragraph.

Wave property of electrons implies that they will show diffraction
effects. Davisson and Germer demonstrated this by diffracting
electrons from crystals. The law governing the diffraction from
a crystal is obtained by requiring that electron waves reflected
from the planes of atoms in a crystal interfere constructively (see

figure).
(2008)
incoming outgoing
electrons electrons

'crystal plane
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7.

10.

11.

12.

Electrons accelerated by potential V" are diffracted from a
crystal. If d = 1 A and i = 30°, V should be about
(h=6.6 x10734Js,m,=9.1 x 103 kg, e= 1.6 x 107 C)
(a) 1000 V (b) 2000V (c) 50V (d) 500 V.

If a strong diffraction peak is observed when electrons are
incident at an angle i from the normal to the crystal planes
with distance d between them (see figure), de Broglie
wavelength A ; of electrons can be calculated by the
relationship (» is an integer)

(@) d cosi = nhy (b) d sini = nhy

(¢) 2d cosi = nhyp (d) 2d sini = nh g,

In an experiment, electrons are made to pass through a narrow
slit of width d comparable to their de Broglie wavelength.
They are detected on a screen at a distance D from the slit.

«——D —»
Which of the following graphs can be expected to represent
the number of electrons N detected as a function of the detector
position y (y = 0 corresponds to the middle of the slit)?

y y
@ v oo Iz

Ay y @
(c) Ne [d (d w~ \

If g and g, are the accelerations due n the surfaces

t a
g )

of the earth and the moon respesti

drop experiment could be perfor

will find the ratio
electronic charge on the%
electronic charge on| T o be

illikan’s oil
o surfaces, one

(@) ewm/gr o @

(c) 0 8r/8u (2007)
Photon of frequeify, momentum associated with it.
If ¢ is the velgcity ht, the momentum is

(@) hvle & (b) v

(¢) hvc (d) hv/c? (2007)

ge of a photocell is kept fixed. The
f the light falling on the cathode is gradually
plate current / of the photocell varies as follows

13.

14.

©
N

)
S

17.

18.

19.

o by

| ¥
o by

The threshold frequen:

to an energy of 6.2 g
radiation incident ol

I
(a) (b)

(©

lies in
ultra-violet region

(d) visible region. (2006)

@ 12 () 2. (2005)

photocell is illuminated by a small bright source placed 1 m
away. When the same source of light is placed (1/2) m away,
the number of electrons emitted by photocathode would
(a) decrease by a factor of 2

(b) increase by a factor of 2

(c) decrease by a factor of 4

(d) increase by a factor of 4 (2005)

A charged oil drop is suspended in a uniform field of
3 x 10* V/m so that it neither falls nor rises. The charge on the
drop will be (take the mass of the charge = 9.9 x 10~!5 kg and
g =10 m/s?)

(@ 33 x1018C
() 1.6 x 10718 C

(b) 3.2 x 108 C

(d) 4.8 x 108 C. (2004)

The work function of a substance is 4.0 eV. The longest
wavelength of light that can cause photoelectron emission
from this substance is approximately
(a) 540 nm (b) 400 nm

(c) 310 nm (d) 220 nm. (2004)

According to Einstein’s photoelectric equation, the plot of
the kinetic energy of the emitted photo electrons from a
metal vs the frequency, of the incident radiation gives a straight
line whose slope

(a) depends on the nature of the metal used

(b) depends on the intensity of the radiation

(c) depends both on the intensity of the radiation and the

metal used
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(d) isthe same for all metals and independent of the intensity s s 2 o
of the radiation. (2004) (©) W Hvi==Nf+1) d) v v, =[; -
20. Two identical photocathodes receive light of frequencies f,

and f,. If the velocities of the photoelectrons (of mass m)
coming out are respectively v, and v,, then

2h
(@ w-v="K

1
A=) v = e )

o~
2. (b 3. (d
() 8. (o) 9. (a)
(b) 14. (¢ 15. (a)
190 (d) 20. (a) 21. (¢)

Answer Key
4.
10.
16.

003)
Sodium and copper have work function 4.5 eV
respectively. Then the ratio of the wavelgngth§\s nearest to
; ) 1:4.

Q

@ 1:2 () 4:1 (o)

(2002)

(®) 5. (@ 6. (b
(b) 11. (a) 12. (¢
(d) 17. (a) 18. (¢)
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ng/plfwnwbéo/ms/

m,=9.1 x 1031 kg, e =1.6 x 9(@

Bragg’s equation for X-rays, whi Is
1

diffraction gives nA = 2d sin
t order)
}\. = \/gA, \/; =

V' =50.18 Volt.
{ %'
Nactign pattern.

sed in electron

C e 2x1(A)x sin 60°

(a

(c) : Brag
maximum

e angle of incidence is given,
cosi is the formula for finding a peak.

he electron diffraction pattern from a single slit will
as shown below.

[«

d
1
]
i
I
I
I
I
I
I
I
I

0

— T ———»

VAN

X
A
dsme——zn.

The line of maximum intensity for the zeroth order will exceed
d very much.

10.

(b) : Since electronic charge (1.6 x 107! C) universal constant.
It does not depend on g.
Electronic charge on the moon = electronic
charge on the earth
electronic charge on the moon _
electronic charge on the earth

or

11. o (@)

... (ii)

(@) : Energy of a photon E= hv
Also E = pc
where p is the momentum of a photon
From (i) and (ii), we get
hv

p=".

hv = pc c

or
12.

13.

(c) : The graph (c) depicts the variation of A with 7.

(b) : For photo-electron emission,

1. (a)

2. (b) : Davisson-Germer experiment showed that electron
beams can undergo diffraction when passed through atomic
crystals. This shows the wave nature of electrons as waves
can exhibit interference and diffraction.

3. (d) : The maximum kinetic energy of the electron
Kmax = hU - hUO
Here, v, is threshold frequency.

The stopping potential is
eVO = Kmax = hU - hUO
Therefore, if v is doubled K,,,, and ¥} is not doubled.
4. (b) : Here,
Power of a source, P =4 kW =4 x 10° W
Number of photons emitted per second, N = 10%°
Energy of photon, E =hv= };Tc
P
E= N
he _ P
LN
or k:NhCZIOZO><6.63><10’334><3><108 <
P 4x10 %
=4.972 x 10° m = 49.72 A \
It lies in the X-ray region. %

5. (a) : According to Einstein’s photoelectric '
Kmax =hv - q)O
where,

v = frequency of incident light @

0o = work function of the metal
Since K., = eV},
o

e e
As UX-rays > Uitraviolet
Therefore, both K,,, and ¥V,
is replaced by X-rays.
Statement-2 is false.
O

6. (b) : The waveleng t illuminating the photoelectric
surface = 400 n
e, ho=1220¢ 3.1eV.

Q nm
%f the electrons = 1.68 eV.
ctnergy
function = 4v — kinetic energy
=3.1-1.68¢V =1.42c¢V.
7. ( Shctron diffraction, d =1 A, i = 30°

g angle 0 = 60°, 1= 6.6 x 10734 J s.

(Incident energy E) = (K.E.)pm. + (Work function ¢)
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or E=K,+0
or E=5+62=112¢eV
=112 x (1.6 x 1071 J

he _112x1.6x107"°

A
. (6.63x107*)x (3x10%)
11.2x1.6x107"
or A=1110 x 10" m = 1110 A.
The incident radiation lies in ultra violet region.

or

14. (c¢) : Emission of photo-electron starts from the surface
after incidence of photons in about 107'0 sec.

15. (a) : de Broglie wavelength A =h/p=h/|2mK)

h
A= W where K = kinetic energy of

particle
hy _ JKT _ JIT 1
nAK 2K 2
P of source P
16. (@) : = 4m(distance)? B 4nd?

Here, we assume light to spread uniformly in all directions.
Number of photo-electrons emitted from a surface depend
on intensity of light / falling on it. Thus the number of
electrons emitted n depends directly on /. P remains constant
as the source is the same.

2
fz_"zjf’z(le _n

L B

S . %
o TP N2) T @
17. (a) : For equilibrium of charged oil drop, %

d, m

qE = mg
_mg _(9.9x107°)x10 _,

E (3x10%)

18. (c) : Let A,, = Longest wavelength of light

he _ ¢(work function)

A

B e _ (6.63x10_34)x(3x108b®

"¢ 40x1.6x107"
or A, =310 nm.

19. (d) : According to Einstein's equ

represents the answer.

o
@: r photoelectric effect, according to Einstein's equation,

etic energy of emitted electron = Af — (work function ¢)

1
Smvi = hf =9

1
Smvs =hfs =

TmO? VD) =h(f, = £,)

- =2tnop).

21. (¢) : Work function = hc/A
Pha _45_2

We, 23 1
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In a hydrogen like atom electron makes transition from an
energy level with quantum number » to another with quantum
number (n — 1). If n > > 1, the frequency of radiation emitted
is proportional to

1
@ 5  ®

1
© (@)

)
(2013)

Hydrogen atom is excited from ground state to another state
with principal quantum number equal to 4. Then the number
of spectral lines in the emission spectra will be
(@ 3 (b) 5 (c) 6 d 2

(2012)

Assume that a neutron breaks into a proton and an electron.
The energy released during this process is

(Mass of neutron = 1.6725 x 102" kg

Mass of proton = 1.6725 x 1077 kg

Mass of electron = 9 x 107! kg)

(a) 7.10 MeV (b) 6.30 MeV

(c) 5.4 MeV (d) 0.73 MeV

12
A diatomic molecule is made of two masses m, an
&ll 4!

are separated by a distance . If we calculatg ifs\kotatigyal
energy by applying Bohr’s rule of angul

ome
quantization, its energy will be given by (/] er)
272 2
@ " (b) 2 %
2

m

2(m, + m,)r’ (m, ¥

%% (2012
O]

Energy required for the elec n in Li™ from the
first to the third Bohr orbit %
(a) 12.1 eV 3 eV

(c) 108.8 eV 5 122.4 eV (2011)
The half life of a radwac substance is 20 minutes. The
approximate tim aNy, — 1) between the time ¢, when
% of it has desayed ime ¢,

N (b) 14 min
(d) 28 min

©) (m, + m2)n22h2 (

2mmyr

when %of it had decayed is

(2011)

2
T ) T a4 (2010)
mientber 8-9 are based on the following

paragraph.

8.

Iy

7

Directions : QM g

A nucleus of mass Am is at rest and decays into two daughter
, <

nuclei of ss

)

M

2 each. Speed of light is c.

epyl of daughter nuclei is
Am
M + Am

2Am
M

b) ¢ Am
M + Am

(d) C\/ﬁlj

The binding energy per nucleon for the parent nucleus is E;
and that for the daughter nuclei is E,. Then
(@) Ey=2E, (b) E,=2E,
(©) E,>E, (d) E,> E,

(©

(2010)

c

(2010)

The transition from the state n = 4 to n = 3 in a hydrogen like
atom results in ultraviolet radiation.Infrared radiation will be
obtained in the transition from

(@ 2—-1 (b) 352

) 4—2 d) 5— 4 (2009)
. BCD g

b A F

M
The above is a plot of binding energy per nucleon E;, against
the nuclear mass M; 4, B, C, D, E, F correspond to different
nuclei. Consider four reactions:

i) A+B—>C+ce (i) C>A4+B+¢

() D+ E—>F+e¢ ivyF>D+E+¢
where € is the energy released? In which reactions is € positive?
(a) (1) and (iv) (b) (i) and (iii)

(¢) (ii) and (iv) (d) (ii) and (iii) (2009)
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Directions : Question 12 contains statement-1 and statement-2.
Of the four choices given, choose the one that best describes the
two statements.

(a) Statement-1 is true, statement-2 is false.

(b) Statement-1 is false, statement-2 is true.

(c) Statement-1 is true, statement-2 is true; statement-2 is a
correct explanation for statement-1.

Statement-1 is true, statement-2 is true; statement-2 is not a
correct explanation for statement-1.

(d)
12. Statement-1: Energy is released when heavy nuclei undergo
fission or light nuclei undergo fusion.

Statement-2 : For heavy nuclei, binding energy per nucleon
increases with increasing Z while for light nuclei it decreases
with increasing Z. (2008)

Suppose an electron is attracted towards the origin by a force
k/r where k is a constant and  is the distance of the electron
from the origin. By applying Bohr model to this system, the
radius of the n™ orbital of the electron is found to be 7, and
the kinetic energy of the electron to be T,. Then which of
the following is true?

13.

2

1 1
(a) Tnoc;, rnocn2 (b) Tnocn—z, roocn

(c) T, independent of n, r, < n

1
(d) T, o hen (2008)

14. Which of the following transitions in hydrogen atoms emit
photons of highest frequency ?
(@ n=1ton=2 (b)y n=2ton=2=6

(c) n=6ton=2 (d n=2ton=1 (20

15.

have the same number of atoms. Then
(a) X and Y decay at same rate always
(b) X will decay faster than Y

(c) Y will decay faster than X @
(d) X and Y have same decay rate initia&

In gamma ray emission from a nucle
(a) only the proton number ch %
(b) both the neutron number an number change

(c) there is no change in the prot r and the neutron
number
only the neutron nu

(2007)
16.

(d) (2007)

17.

(Mo — 8 Mp) ¢
(d) M, c? (2007)
18. Ifthe bi per nucleon in ;Li and ;‘He nuclei are
5.60 6 MeV respectively, then in the reaction :

e, energy of proton must be
(b) 28.24 MeV

(d) 1.46 MeV. (2006)

N

The half-life period of a radio-active element X is same a6 ¢
mean life time of another radio-active element Y. Initj ©

alpha nucleus with be proportional to
( /Ze  (b) V? () Um (@) 1M
@ nuclear transformation is denoted by X(n, o) ;Li . Which

19. The ‘rad’ is the correct unit used to report the meastixenst.of
(a) the rate of decay of radioactive source
(b) the ability of a beam of gamma ray ph oduce
ions in a target
(c) the energy delivered by radiation r
(d) the biological effect of radiation. (2006)
20. When ;Li" nuclei are bombarded b tons,and the resultant
nuclei are ,Be?, the emitted particle>W §e
(a) neutrons (b) alphd es
(c) Dbeta particles saima’ photons. (2006)
21. Dpmber N(E) as a function
active source is
E, £
N(E)
© MO (d) i 2 . (2006)
% g £ "
22. L

a fiucleus of energy bl mv® bombards aheavy nuclear
et harge Ze. Then the distance of closest approach
t

(20006)

of the following is the nucleus of element X?

@ B (b 'Be (¢ '2c (d B (2005)

24. The diagram shows the energy levels for an electron in a
certain atom. Which transition shown represents the emission
of a photon with the most energy?

n=4
7\ ¥ n=3
A n=2
n=1
1 11 111 v
(a) 1 (b) I (c) II (d 1v (2005)

25. Starting with a sample of pure ®Cu, 7/8 of it decays into
Zn in 15 minutes. The corresponding half-life is
(a) 5 minutes (b) 7%minutes
(¢) 10 minutes (d) 14 minutes (2005)

26. The intensity of gamma radiation from a given source is /.

On passing through 36 mm of lead, it is reduced to 7/8. The
thickness oflead which will reduce the intensity to 7/2 will be
(a) 18 mm (b) 12 mm

(¢) 6 mm (d) 9 mm (2005)
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27.

28.

29.

30.

31.

32.

33.

34.

If radius of the % Al nucleus is estimated to be 3.6 fermi

then the radius of '%
(a) 4 fermi (b) 5 fermi
(c) 6 fermi (d) 8 fermi (2005)

An o-particle of energy 5 MeV is scattered through 180° by
a fixed uranium nucleus. The distance of the closest approach
is of the order of
@) 1A

(c) 102 ¢cm

Al nucleus be nearly

(b) 107 ¢cm

(d) 1075 cm. (2004)

The binding energy per nucleon of deuteron (12 H) and helium
nucleus (gHe) is 1.1 MeV and 7 MeV respectively. If two
deuteron nuclei react to form a single helium nucleus, then
the energy released is

(a) 13.9 MeV (b) 26.9 MeV

(c) 23.6 MeV (d) 19.2 MeV. (2004)
A nucleus disintegrates into two nuclear parts which have
their velocities in the ratio 2 : 1. The ratio of their nuclear
sizes will be

(@ 2" :1 (b) 1:3V2 (¢) 3"2:1(d) 1:2"3. (2004)
If the binding energy of the electron in a hydrogen atom is
13.6 eV, the energy required to remove the electron from the
first excited state of Li*™" is

(a) 30.6 eV (b) 13.6 eV

(c) 34¢eV (d) 122.4 eV. (2003)

The wavelengths involved in the spectrum of deuterium (? D)

are slightly different from that of hydrogen spectrum, because

(a) size of the two nuclei are different

(b) nuclear forces are different in the two cases

(c) masses of the two nuclei are different

(d) attraction between the electron and the nucleus j
in the two cases.

Which of the following atoms has the lo

potential? @
S
i

@@ YN () 'Bcs (© RAr (2003)

/)

101

[Boltzmann's constant k = 1.38 x 102 J/K]
@@ 100K (b) 10K (c) 100K (d) 1 003)
35. Which of the following cannot be emitta% active
substances during their decay?

(b) neutrino
(d) el ns.
A nucleus with Z = 92 emits the

a, a, B, B, o, a,a, B,
resulting nucleus is

(a) 76 (b) 78

. Aradioactive sample at{ fny{

(a) protons

(¢) helium nuclei (2003)

% in a sequence:

36.

alpha
nucl

T 4u 4u 4u
(% ®) —335 © 535 @ —53g. (2003)
i the following radiations has the least wavelength?

39
rays (b) P-rays
( é g o-rays

(d) X-rays. (2003)
v

N, is the original mass of the substance of half-life period

g 1, = 5 years, then the amount of substance left after 15 years

is

} (a) Ny8 (b) Ny/16 (c) Ny2 (d) Ny/4. (2002)
41. If 13.6 eV energy is required to ionize the hydrogen atom,

then the energy required to remove an electron from n = 2

is

(a) 10.2 eV (b) 0 eV

(c) 34 eV (d) 6.8 eV. (2002)

At a specific instant emission of radioactive compound is

deflected in a magnetic field. The compound can emit

(1) electrons (i1) protons

42,

In the nuclear fusion reaction, .
2. 3 4 . . (iii) He?* (iv) neutrons
iH+{H — ;He+n given that ve potential o )
energy between the two nuclg x 107 J, the ;['l;e emission at the 1nstar(1£)ca.n ,t,)e,,. .
. o D he L a) i, ii, iii i, i1, iii, iv
temp.erat%lre at which the gases mpst byeated to initiate the © iv ) i, iii. (2002)
reaction is nearly %
Q \;/
(g—\\Q\ Answer Key
a) @2. (c) 3. 4. (o) 5. (o) 6. (o)
Q 8 (0 9. (d 10. (d) 11. (a) 12. (a)
14. (d) 15. (b) 16. (c) 17. (¢) 18. (¢
20. (d) 21. (d) 22. (¢ 23. (d) 24. (¢)
26. (b) 27. (¢) 28. (¢ 29. (¢ 30. (d)
32. (¢) 33. (b) 34. (d) 35. (a) 36. (b)
38. (b) 39. (a) 40. (a) 41. (¢ 42. (a)
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JEE MAIN CHAPTERWISE EXPLORER|

%x//zlfwna/bl}o/wsx

1. (a) : In a hydrogen like atom, when an electron makes an
transition from an energy level with n to n — 1, the frequency
of emitted radiation is

1 1
v = ReZ? -
{(n—nz }
_ ReZ? n=(n-17] ReZ’2n-1)
(n*)(n-1)* n*(n—1)
Asn>>1
_ReZ*2n _ 2RcZ?
VET ST 5
n n
or Uoc%
n

2. (¢) : Number of spectral lines in the emission spectra,

n(n—1)
2
Here, n =4

44 -1)
N= — = 6
3. (#): Mass defect, Am = m, + m, — m,
= (1.6725 x 10727+ 9 x 107! — 1.6725 x 107?7) kg %
=9 x 103! kg
Energy released = Amc?
=9 x 1073 x (3 x 1082 J

107! 10'¢ i
09107 ey
1.6 x10 %

N =

=0.51 MeV
* None of the given option is correct.

4. (c): A diatomic molecule consists of tw s of masses
m, and m, at a distance r apart. Lgt r, behe distances
of the atoms from the centre of Iy

through its centre
the atoms is

2
I=my +m

As myrn =

&

On rearranging, we get

_mr_ %

myr
}"1 =
P @
.. mr
Similarly, 7, = —
m, + m,

Therefore, the mome cah be written as

myr
1= ml( 2 .
N
_ m\
Accordims quantisation condition

L@ ;h@\ Q<
b1
hZ
4n’

: _L
@anonal energy, E = 27

(Using (ii))

(i)

T a2 N2 (Using (1))

_ n*h* (m, + m,) ( h:i)
2m,mr’ ’ 2n

In the question instead of 4, p should be given.

2
(©) : Using, E,=- % ¢y
n

Here, Z =3 (For Li™)
2
_13.603) oV

1’
E =-1224¢eV

b

1=

2
and E, :%;(3): -13.6eV

AE=FE;—E =—13.6+122.4=1088 eV

6. (c) : Number of undecayed atoms after time 7,,

N,
—\t,
L= N

3
Number of undecayed atoms after time ¢,

2 -
N0 =Nee M

Dividing (ii) by (i), we get

(D)

...(ii)
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10.

2=¢e")  or In2=Mt-t)
In2
or (t—t)="-=

As per question, #,,, = half life time = 20 min

In2
Ly, = n

t, — t; = 20 min [
(c) : When a radioactive nucleus emits an alpha particle, its
mass number decreases by 4 while the atomic number
decreases by 2.
When a radioactive nucleus, emits a §* particle (or positron
(e)) its mass number remains unchanged while the atomic
number decreases by 1.
Ix sy
In the final nucleus,
Number of protons, N,=7Z-38
Number of neutrons, N, = A4 — 12 — (Z - 8)

2¢"

A-12
Z—RW

—4-7Z-4
N, A-Z-4
N, = Z-8

(c) : Mass defect, AM :[(M +Am)—(%+%ﬂ

=[M+ Am - M]=Am
Energy released, Q = AMc? = Amc? o

According to law of conservation of momentum, we get
(M+Am)><0:%><vl—7><v2 or vy=v,
(M) LMY L :
Also, Q—z(z)vl+2(2)v2 (M +4m) x (0 %
. Q
:7"12 G w=v) % i)

Equating equations (i) and (ii), we get

(M)vlz = Amc?

2 &
2 2Amc?

Vl = M %

Ve 2Am

=V %}

(d) : After decay, the da ei will be more stable,

hence binding energy ledwof daughter nuclei is more
than that of their? ntuclevs.

Hence, E, > E,. ax

@ : QI

n=>5 Pfund

Q

R
RN
Balmer

R

®y1nan

n = 4 Brackett

N

+——

n =3 Paschen

n =2 Balmer

n =1 Lyman

L

13.
7

>

14.

16.

t
2
ey »
2

(a) : When two nucleons combine to f one, and

energy is released, one has fusion reactiqn, If a®ingle nucleus
splits into two, one has fission. of fusion is

hg possthrt
more for light elements and ﬁs%&place for heavy
elements.
ly A4 and B are light
¢ﬁ~ Avyelements. Therefore

Out of the choices given for
% )sibility of fission is only

103
Transition 4 — 3 is in Paschen series. This jskot he
ultraviolet region but this is in infrared regi
Transition 5 — 4 will also be in infrared @ ckett).

elements and D and F
A+ B — C+ ¢gis correc

(a) : Statement-1 stae

correct. St
The bindinge

wrong.
er nucleon, B/A, starts at a small value,

rises \u% at ©2Ni, then decreases to 7.5 MeV for
the heavy l;) he answer is (a).

(¢) :(bu @ that the force of attraction in Bohr atom
doesmot follgw inverse square law but inversely proportional

would have been ="
2_ e _ 1 2 1
my _47t80 =k = 2mv —2k.
This is independent of n.
h
F =21
rom mvr, o

as mv is independent of r, r, o< n.

(@) : n=2

oy, = —13.6(212 —112) eV

~ 1136 x%ev —102¢eV .

Emission is n =2 — n =1 i.e., higher n to lower n.
Transition from lower to higher levels are absorption lines.
—13.6(612—212j = +13.6x 5
Thisis <E,_, > E,_ .
(b) : T\, half life of X = ty, mean life of ¥
2 _ 1
Ay My
Ay> Ay
Ay = A X5 Ay = Ay
X will decay faster than Y.

= Ay =AyIn2

(c) : y-ray emission takes place due to deexcitation of the
nucleus. Therefore during y-ray emission, there is no change
in the proton and neutron number.
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. : Bindi = +(4- - M]c? —e
17. (c¢) : Binding energy = [ZM, + (4 — Z) My — M]c 26. (b): - [=I et = L. ke
= [8Mp + (17 — 8) My — M]c 0
= (8Mp + IMy — Mo)c? m(i} - kx
[But the option given is negative of this]. Iy
18. (c¢) : Binding energy of In (ﬁr:t case @
1
TLi=7x5.60=39.2 MeV In| o) =—kx36 %
Binding energy of 3He=4x7.06=28.24MeV In (23) = -k x 36
Energy of proton = Energy of [2(‘21 He) -, Li} or3ln2 =k x36 __N\\)) = e ()
=2 x 2824 — 392 In second case, m[? Q
= 17.28 MeV. or @)= kx %
19. (d) : The 'rad' the biological effect of radiation. or Inm2=kx (RN . (i1)
P .
20. (d): 4L’ + H' - ,Be* + ,x* 3?“;];;)) and (i
Z for the unknown X nucleus = 3 + 1) -4 =0 or  x=
A for the unknown X nucleus = (7 + 1) -8 =0 )
27. al to A3 where 4 is mass number

21.
22.

23.

24.

25.

Hence particle emitted has zero Z and zero 4
It is a gamma photon.

(d) : Graph (d) represents the variation.

(c) : For closest approach, kinetic energy is converted into
potential energy

12 1 a%_ 1 (Ze)(2e)

2 4ne, 1 4re, 7

4z _Zez(l)
p=_Ze 1

or - -
47re;0mv2 n80v2 m

1
or  ry is proportional to (Z)

(d) : The nuclear transformation is given by

A 1 4 'y @

ZX+0n—>2He+3L1 %

According to conservation of mass numbg
A+1=4+7

or A=10
According to conservation of
Z+0—->2+3
zZ=5

or

So the nucleus of the eleméd

29.

30.

(c) : RIS o
3.6=R, (2 3Ry, for 7 Al.

Agai

N125)13, for 12 Al

_ (9x10°)x(92¢)(2¢)
r

or 5%10% xe

_9x10° x92x2xe
r= 6
5x10
~9x10” x92x2x(1.6x107")

5%10°
r =53x10"m=53x 10" cm.

or

(¢) : Total binding energy for (each deuteron)
=2x1.1=22 MeV
Total binding energy for helium = 4 x 7 = 28 MeV
Energy released = 28 —(2 x 2.2)
=28 — 4.4 =23.6 MeV.

(d) : Momentum is conserved during disintegration

myyy = myv,
For an atom, R = R,A4'?
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105

31.

32.

33.

34.

3s.
36.

37.

~Z’E, —(3)*x13.6
(a) : Energy E, = 0 _ =-30.6 eV
2 n2 (2)2
energy required = 30.6 eV.
(¢) : Masses of ;H' and D? are different. Hence the

corresponding wavelengths are different.

(b) : '3 Cs has the lowest ionization potential. Of the four

atoms given, Cs has the largest size. Electrons in the outer
most orbit are at large distance from nucleus in a large-size
atom. Hence the ionization potential is the least.

(d) : At temperature 7, molecules of a gas acquire a kinetic

energy =%kT where & = Boltzmann's constant

To initiate the fusion reaction
%kT =7.7x107% ]

7o 17x107% %2

o380 105 =3.7x10° K.
X1. X

(a) : Protons are not emitted during radioactive decay.

(b) : The nucleus emits 8. particles i.e., 8(,He*)
*. Decrease in Z =8 x 2 =16
Four B~ particles are emitted i.e., 4(_,%
Increase in Z=4 x 1 =4
2 positrons are emitted i.e., 2(;8°)
Decrease in Z=2 x 1 =2
Z of resultant nucleus = 92 — 16 + 4 — 2 = 78.

(a) : Let decay constant per minute = A

38.

Disintegration rate, initially = 5000

NoA = 5000
Disintegration rate, finally = 1250
: NA = 1250

NL_1250 _ 1

Noh 5000 4

N 1 __ Nyt %;\\(iﬁ
° N, 4 N, 4

5\ = In4 = 2In2

A= %mz ~04In

— X234+
(23@
or

a) :

X V) + 4u

by magnetic field.

Hence (a) represents the answer.
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19 ELECTRONIC DEVICES

The -V characteristic of an LED is Da 4. The combination of gat 0 low yields
PF £
4 (0] [ RY GB
X
N\

(a) NA (b) OR gate
() N (d) XOR gate (2010)
B 1 <
1S 5.  The lsgieciuit shown below has the input waveforms ‘4’
Y a own. Pick out the correct output waveform.
R
(c) (d)
0 v 0] v Y

A diode detector is used to detect an amplitude modulated
wave of 60% modulation by using a condenser of capacit&>
Input B

(2013) @;&
@ ut 4 —

250 pico farad in parallel with a load resistance 100 ND
ohm. Find the maximum modulated frequency which (o
be detected by it.

(a) 5.31 kHz (b) 10.62 MHz Output is

(c) 10.62 kHz (d) 5.31 MHz % ) .
Truth table for system of four NAND gat shown in (a)
figure is :
A .
Y (b)
B
AlB|Y @/7;)} B |y (©)
0ofofo AR
ol1|0]o 0|1]1 Co Lo
@ T To 1 \ O 0 [0 ) E E (2009)
1 (1|1 % 1(1]0 . . . . . .
6. A p-n junction (D) shown in the figure can act as a rectifier.
NS ,
Al BN A|B|Y
o =Y ofofo
0 N 011
(c) w\\ (d (2012) . - . -
0 1101 An alternating current source () is connected in the circuit.
S%N 1 11110 The current(/) in the resistor(R) can be shown by
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() (2009)

t

7. In the circuit below, 4 and B represent two inputs and C
represents the output. The circuit represents

JPS -

(b) NOR gate
(d) NAND gate.

(a) OR gate

(c) AND gate (2008)

8. A working transistor with its three legs marked P, Q and R <
is tested using a multimeter. No conduction is found betwe

P and Q. By connecting the common (negative) terminakof
the multimeter to R and the other (positive) termin:

or O, some resistance is seen on the multimeter. W

the following is true for the transistor?

(a) It is an npn transistor with R as collect @

(b) It is an npn transistor with R as base.

(c) Itis a pmp transistor with R as collec

(d) It is a pnp transistor with R as emiften (2008)
9. Carbon, silicon and germanium have fo lence electrons

each. At room temperature whicl{ O the following

statements is most appropriate ? .

(a) Thenumber of free electrons % duction is significant

only in Siand Ge but s 1 J
(b) The number of free coné%ectrons is significant in

C but small in Sian
(c) The number of fi uctfon electrons is negligibly

small in all t@e
(d) The number offiee trons for conduction is significant

in all the th (2007)

tion grgde, a square input signal of 10 V is

<

10. Ifinap-nj

[
—
{ h
A
W\
l P
<

put signal across R; will be

11.

12.

14.

15.

16.

107
+5V v
(a) (b)
(c) (d) @ (2007)
-0V -V
The circuit has two oppositely co ideal diodes in parallel.

What is the current following %t?
m QO
——WWA

D,
G
\/\\
@j 171 A
) 2.31 A. (2006)

ch one of the diodes is reverse biased?

[\S)

Q

)

(2006)

- 10V

-5V

If the lattice constant of this semiconductor is decreased,
then which of the following is correct?

Conduction band width \\\\\\\\\\ JE

Band gap E,

Valence band width \\\\\\\\\\ $ E,

(@) all £, E, E, decrease
(b) all £, E,, E, increase
(¢) E, and E, increase, but E, decreases
(d) E,, and E, decrease, but E, increases.

(2006)

In common base mode of a transistor, the collector current
is 5.488 mA for an emitter current of 5.60 mA. The value
of the base current amplification factor () will be

(a) 48 (b) 49 (c) 50 (d) 51. (2006)

In the ratio of the concentration of electrons that of holes
in a semiconductor is 7/5 and the ratio of currents is 7/4 then
what is the ratio of their drift velocities?

(a) 4/7 (b) 5/8 (c) 4/5 (d) 5/4. (2006)

A solid which is transparent to visible light and whose

conductivity increases with temperature is formed by

(a) metallic binding (b) ionic binding

(c) covalent binding (d) van der Waals binding
(20006)
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17. In a full wave rectifier circuit operating from 50 Hz mains 25. In the middle of the depletion layer of a reverseskja: -
frequency, the fundamental frequency in the ripple would be n junction, the
(a) 100 Hz (b) 70.7 Hz (a) electric field is zero
(c) 50 Hz (d) 25 Hz (2005) (b) potential is maximum @
18. Ina common base amplifier, the phase difference between © electrif: ﬁ?ld is maximum @
the input signal voltage and output voltage is (d) potential is zero. (2003)
(@ 0 (b) m2 26. The difference in the variation of r%?ith temperature
(c) m/4 (d = (2005) in a metal and a semiconductor tially due to the
19. The electrical conductivity of a semiconductor increases when difference in the @
electromagnetic radiation of wavelength shorter than 2480 (a) crystal structure %
nm is incident on it. The band gap in (eV) for the (b) variation of the numb charge carriers with
semiconductor is temperature %
(@) 0.5 eV (b) 0.7 eV (c) type of bondin

(c) 1.1 eV (d) 2.5 eV (2005) (d) variation of sca chanism with temperature.
20. When p-n junction diode is forward biased, then @ (2003)
(a) the depletion region is reduced and barrier height is 27. A strip of co other germanium are cooled from
increased room ‘%.\Q 80 K. The resistance of
(b) the depletion region is widened and barrier height is (a) each O % decreases
reduced. (b) copger stripIncreases and that of germanium decreases
(©) both the depletion region and barrier helght are reduced (©) decreases and that of gennanium increases
(d) both the depletion region and barrier height are increased ( C ese increases. (2003)
(2004) 28. d% of covalent bonds in compounds exhibits
21. The manifestation of band structure in solids is due to € nature of electron
(a) Heisenberg’s uncertainty principle rticle nature of electron
(b) Pauli’s exclusion principle Qﬁ} both wave and particle nature of electron
(c) Bohr’s correspondence principle none of these. (2002)

(d) Boltzmann’s law (2004 9) ) The part of a transistor which is most heavily doped to produce
22. A piece of copper and another of germanium are cooled fr } large number of majority carriers is
room temperature to 77 K, the resistance of (a) emitter
(a) each of them increases % (b) base
(b) each of them decreases (c) collector
(c) copper decreases and germanium increa @ (d) can be any of the above three. (2002)
(d) copper increases and germanium decrea% 4) 30. The energy band gap is maximum in
23. For a transistor amplifier in common emitte @' figuration (a) metals (b) superconductors
for load impedance of 1 kQ (4, = 50 4hd™ 5) the (c) insulators (d) semiconductors. (2002)
current gain is & 31. By increasing the temperature, the specific resistance of a
(@ 5.2 : conductor and a semiconductor
(c) —24.8 (2004) (a) increases for both  (b) decreases for both
24. When npn transistor is used as & pk (c) increases, decreases (d) decreases, increases.
(a) electrons move from bast c (2002)
(b) holes move from emit 32. At absolute zero, Si acts as
(¢) electrons move fro (a) non-metal (b) metal
(d) holes move frgm (2004) (c) insulator (d) none of these. (2002)

Answer Key

(A

2. (o) 3. @ 4. (b 5. (a) 6. (o)
8. (2 9. (a) 10. (a) 1. (o) 12. (a)
14. (b) 15. (d) 16. (c) 17. (a) 18. (a)
20. (c) 21. (b) 22. (o) 23. (d) 24. (a)
26. (b) 27. (¢) 28. (a) 29. (a) 30. (o)
32. (o)
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1. (b) : The I-V characteristics of a LED is similar to that of a This is same as the Boolean exp@ gate.

T

Si junction diode. But the threshold voltages are much higher Alternative method N

and slightly different for each colour. The truth table of the given cin@\ own in the table

a
Hence, the option (b) represents the correct graph. 4 B 1 R@E Y-4.B
2. (¢) : The maximum frequency which can be detected is 0 0 1 Ql\ \ 1 0
o 0 1 L (CRX 0 1
V= 2nm x 1 0 0o 1)) [Yo 1
where, T= CR 1 1 O&( \\\?Z/ 0 1
Here, C = 250 pico farad = 250 x 102 farad This is same as
R = 100 kilo ohm = 100 x 10° ohm 4
m, = 0.6 5. (a) . Y
1 B
V= p— —
21 % 0.6 x 250 x 1072 x 100 x 10° By de Morgangstheorem, (4+ B)= 4. B.
=10.61 x 10° Hz = 10.61 kHz. < Verify
&B A+B A+B | 4B
1 0 0 1 1
11 1 0 0
3.
110 1 0 0
0 0 1 1 0 0
This is the same as AND Gate of 4 and B.
(¢) :(a)is original wave (b) is a full-wave rectified (c) is the
correct choice. The negative waves are cut off when the
diode is connected in reverse bias (d) is not the diagram for
alternating current.
(a) : It is OR gate. When either of them conducts, the gate
conducts.
(a) : It is npn transistor with R as collector. Ifit is connected
to base, it will be in forward bias.
(a) : C, Si and Ge have the same lattice structure and their
valence electrons are 4. For C, these electrons are in the second
orbit, for Si it is third and germanium it is the fourth orbit.
In solid state, higher the orbit, greater the possibility of
overlapping of energy bands. Ionization energies are also less
therefore Ge has more conductivity compared to Si. Both are
semiconductors.Carbon is an insulator.
4.

(a) : The current will flow through R; when diode is forward
biased.

(¢) : Since diode D is reverse biased, therefore it will act
like an open circuit.

Effective resistance of the circuit is R =4 + 2 = 6 Q.
Current in the circuit is /= E/R = 12/6 = 2 A.

(a) : Figure (a) represent a reverse biased diode.

B (Using De Morgan theorem) 13. (d): E.and E, decrease but E, increases if the lattice constant
A+ B (Using Boolean identity) of the semiconductor is decreased.
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I I 5 488 5 488 When cooled, the resistance of copper decreases, and of
14. (b) : B :i = L _L]C = 360-54%8 0112 =49, germanium increases.
23. (d) : In common emitter configuration, ¢ is
15. (d) : Drift velocity v, = de Y ~(hy.) _ 50
(vd )electron (]e j(nh j 7 5 5 ! 1+(h()e )(RL) 1+(25X1076) X(@
-~ =\ — =—X—=—
(Va nole Iy )\ ne 47 4 ___ 5 _ -5 48.78
16. (c) : Covalent binding. 1+0.025  1.025 o N
17. (a) : Frequency of full wave rectifier 24. (a) : Electrons of n-type emitte .emltt.er to base
_ . B _ and then base to collector ansistor is used as
= 2 x input frequency = 2 x 50 = 100 Hz. .
) ) an amplifier.
18. (a) :.Inac01.nmonbase amplifier, the ph?lse difference between 25. (a) : Electric field is zgfoin iddle of the depletion
the input signal and output voltage is zero. layer of a reverse bai etion.
19. (a) : Band gap = Energy of photon of A = 2480 nm 26. (b): Variation of nu n"o\o fge carriers with temperature
_hc_hc i ible fo %‘ Qf resistance in a metal and a
E = Nep 2 ey is responsi
ETEY T Le semicondugtor.
Band _ (6.63x 107%) x (3x10%) 27. (c): Copper1 and germanium is semiconductor.
anc 8aP T 2480 x1077) x (1.6 x 107"7) When eQaléd i,-\ istance of copper strip decreases and
= 0.5 eV. that of gel %‘ increases
20. (c) : When p-n junction diode is forward biased, both the 28. (a): natye of electron and covalent bonds are correlated.
depletion region and barrier height are reduced. 29. (a): itter is most heavily doped.
21. (b) : Pauli's exclusion principle explains band structure of 30. (G rgy band gap is maximum in insulators.
solids. 31. 5 conductor, p increases as temperature rises.
22. (c) : Copper is a conductor. iconductor, p decreases as temperature rises.
Germanium is a semiconductor. . (& Semiconductors, like Si, Ge, act as insulators at low
perature.

©
@%ﬁ“

&@
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A spectrometer gives the following reading when used to
measure the angle of a prism.

Main scale reading : 58.5 degree

Vernier scale reading : 09 divisions

Given that 1 division on main scale corresponds to 0.5 degree.
Total divisions on the vernier scale is 30 and match with 29
divisions of the main scale. The angle of the prism from the
above data

(a) 58.77 degree
(c) 59 degree

(b) 58.65 degree

(d) 58.59 degree (2012)

A screw gauge gives the following reading when used to
measure the diameter of a wire.

Main scale reading 0 mm
Circular scale reading 52 divisions
Given that 1 mm on main scale corresponds to
100 divisions of the circular scale.

The diameter of wire from the above data is :
(a) 0.52 cm (b) 0.052 cm

(¢) 0.026 cm (d) 0.005 cm

using the same scale for

through the origin and
x-axis meets the experimental
P will be

@ ©f2 Q ) (2, /1)
© ) (d) (“41.4) (2009)
An exp rformed to find the refractive index of

distance v, from the len,

the two axes. A straightt st

making an angle of '
SN

curve at P. The ¢oand OO

glass usin@a~twryrelling microscope. In this experiment

distanees are@asured by
(a) gauge provided on the microscope
r scale provided on the microscope

syahdard laboratory scale

eter scale provided on the microscope. (2008)

e measuring the speed of sound by performing a
sonance column experiment, a student gets the first
resonance condition at a column length of 18 cm during
winter. Repeating the same experiment during summer, she
measures the column length to be x cm for the second
resonance. Then

(@) 36> x> 18 (b) 18 > x

In an experiment the angles are required to be faRasur
D o N ( () x> 54 (d) 54> x > 36. (2008)
using an instrument. 29 divisions of the maip sca \ actly
coincide with the 30 divisions of the vernie 13t 4he 7. Two full turns of the circular scale of a screw gauge cover
smallest division of the main scale is half- S .5, a distance of 1 mm on its main scale. The total number of
then the least count of the instrument is a@ divisions on the circular scale is 50. Further, it is found that
(a) one minute (b) half te the screw gauge has a zero error of — 0.03 mm. While
(c) one degree (d) ha (2009) measuring the diameter of a thin wire, a student notes the
) ) ) ) ) main scale reading of 3 mm and the number of circular scale
In an optics experiment, with theyositi e object fixed, divisions in line with the main scale as 35. The diameter of
a student varies the position of -%: ens and for each the wire is
position, the screen is adjus Qet/d clear image .of the (a) 3.38 mm (b) 3.32 mm
object. A graph between the ®bj Jstance u and the image (c) 3.73 mm (d) 3.67 mm. (2008)
Q
Answer Key
(b) 2. (b) 3 (a) 4. (a) 5. (b) 6. (o)

(a)

Y
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ng/plfwnwbéo/ms/

1. (b) :30 VSD = 29 MSD

_29
1VSD =20 MSD

Least count = 1 MSD — 1 VSD
(-2 _ 1 0
—(1 30)MSD— 30 x 0.5
Reading = Main scale reading + Vernier scale
reading x least count

0.5°

30 =58.5°+0.15°=58.65°.

=58.5°+9 x

2. (b) : Least count of screw gauge

_ Pitch
Number of divisions on circular scale

1

100
Diameter of wire = Main scale reading
+ circular scale reading x Least count
=0+52x 001 =0.52 mm = 0.052 cm

mm =0.01 mm

value of 1 main scale division

The number of divisions
on the vernier scale

3. (a) : Leastcount=

as shown below.
Here n vernier scale divisions = (n — 1) M.S.D.

1V.S.D.=nT_1M.S.D @
L.C.=1M.S.D.-1V.S.D %

:1M.S.D—@M.S.D.

_ <o 29 °

= LC.=05-20x05 %
_05_1 1_1,

= L'C'3030X260%

4. (a) : According to New Ca% v
coordinate system used i

classes, for a convex | b
negative, the lefs is < 45
1.1_1 x ‘
v u f°

tha negative again for calculation, it

One has to ta

D4

+

= |~

effectively, o

_ L
.

N

3

@§

If u = radius of curvature, 2f, v
11
Meeaft2f o f;

, uis +ve and v is also
= radius of curvature.

oscope moves horizontally on a main
a vernier scale, provided with the

microscope.

o

assuming M is the average molar mass of

theat ., nitrogen) and vy is also for nitrogen.
Y
: i
K2 L,

1t resonance 27 resonance

RT RT. .
v = YM Loy, = YMz where T and 7, stand for winter
and summer temperatures.
L= no % =18 cm. At temperature T

At T,, summer, v, > v;.

V, 3\

L2 :7—T>3X18.
. L,> 54 cm.
7. (a) : Least count of the screw gauge
0.5 mm
=~ 350 - 0.01 mm

Main scale reading = 3 mm.
Vernier scale reading = 35
. Observed reading = 3 + 0.35 = 3.35
zero error = —0.03
actual diameter of the wire = 3.35 — (-0.03)
=3.38 mm.

|
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CHAPTER

|

IN CHEMISTRY

The molarity of a solution obtained by mixing 750 mL of (c) remain unchanged
0.5 M HC1 with 250 mL of 2 M HCI will be (d) Dbe a function of the cylarsass of the substance.
(@ 0.975M (b) 0.875M (2003)
(c) 1.00M (d 1.75M (2013) | 5. What volume of IfydrQg t 273 K and 1 atm. pressure
X p

In the reaction \%@ ing 21.6 g of elemental boron (atomic
DAL, + 6HCly) — 2A1 (u + 6CI () + 3Hay . B u-\ € reduction of boron trichloride by
(@) 11.2 L Hy, at STP is produced for every mole HCl (@) 89.6 b 672L

consumed © ) 24L
(b) 6 L HCl,, is consumed for every 3 L Hy,, produced ¢ ' N ) 2003
() 33.6 L Hyy, is produced regardless of temperature and (2003)

pressure for every mole Al that reacts 6.
(d) 67.2 L Hyy, at STP is produced for every mole Al that ;

reacts. Q)

(2007) (€)\ Fraction of solute present in water
:3 .

How many moles of magnesium phosphate, Mg,(PO,), Wil< Mole fraction 2002)
contain 0.25 mole of oxygen atoms? %g (
(@) 0.02 (b) 3.125x 102 y Number of atoms in 558.5 gram Fe (at. wt. of
(c) 1.25x107? (d 2.5%x102 Fe =55.85 g mol™) is
If we consider that 1/6, in place of 1/12, mass of ¢grbQn.a (?)) ?8;2 tilalt 01; 60 g carbon
is taken to be the relative atomic mass unit, ne (b) h. If that i
mole of a substance will (c) halfthat in 8 g He .
(a) decrease twice (d) 558.5x6.023 x 10
(b) increase two fold & (2002)

Q
\ Answer Key
(b) 2 (@ ) 4 () 5. (b 6. (©
7. (a)
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b)y:M_ V. =MV +MV,
_ MV, + MV,
B Vinix
_0.5%750+2x 250
- 1000

M, =0875M

M

mix

M

mix

—>

(a) : 2Al+ 6HCI, ;

3+ -
241 +6CI

+ 3H

(aq) 2(g)

6 moles of HCI produced H, at STP =3 x 224 L
1 mole of HCI1 will produce H, at STP

_3x 224 op

(b) : 1 mole of Mg3(PO4)2
=

3 moles of Mg atom + 2 moles of P atom

+ 8 moles of O atom

8 moles of oxygen atoms are present in = 1 mole of Mg;(PO,),

0.25 mole of oxygen atoms are present in =

1x0.25
8

= 3.125 x 1072 moles of Mg;(PO,),

(a) : 1 atomic mass unit on the scale of 1/6 %

C-12 = 2 amu on the scale of 1/12 of C-12.

N
i

lanations

Gxp

Q

Now, atomic mass of an element
_ Mass of one atom of ﬂ((ek\n{sp
Q%32)712)

1 amu (Here on the sc
ement
~
12

Mass of one a}@o
g
of C-12)

2 amu (Here o \\sca@
Numericallythe substance will become half
of the norm 4

10.8 g%@lims hydrogen = %x 224L
21.68 ill require hydrogen

22.4 B
@ T0gX216=67.2L
(c)~ Volume increases with rise in temperature.

558.5
55.85
(no. of moles) = 60/12 = 5 moles.

(atomic weight of carbon = 12)

: Fe (no. of moles) = =10 moles

D)
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Experimentally it was found that a metal oxide has formula | 8. If 10* dm® of water is into a 1.0 dm? flask at
M, 4,O. Metal M, is present as M>* and M>" in its oxide. Fraction 300 K, how many mele$~of pler dre in the vapour phase
of the metal which exists as M*" would be : < ol .
(a) 5.08% (b) 7.01% (RGlVen : T‘ SNEY H20 at 300 K is 3170 Pa;
o, o, =
(c) 4.08% (d) 6.05% (2013) @) () 5.56 x 10 mol
For gaseous state, if most probable speed is denoted by C*, (c) 1. (d) 4.46 x 1072 mol (2010)
average speed by C and mean square speed by C, then for | 9, percentag ¢ space in cubic close packed structure and
a large number of molecules the ratios of these speed are in bo entre gacked structure are respectively
(a) Cc* . 6 :C=1:1.225:1.128 (a) o) 26% (b) 30% and 26%
% o o~ . — . .
(b) C*:c :C=1225:1128:1 ( 74 32% (d) 32% and 48% (2010)
(¢c) C¥: Cc :C=1.128:1:1225 . . )
) C*:¢ :C=1:1.128:1225 (2013) 10. e ystalll.zes in fcc with a unit cell length of 361 pm.
at)s the radius of copper atom?
Lithium forms body centred cubic structure. The length of ( 08 pm (b) 127 pm
the side of its unit cell is 351 pm. Atomic radius of the 1ithiurr(:3 157 pm (d) 181 pm (2009)
will be \\Ll:.gln a compound, atoms of element Y form ccp lattice and those
(a) 300 pm (b) 240 pm % of element X occupy 2/3" of tetrahedral voids. The formula
© 152 pm (d) 75 pm $ of the compound will be
The compressibility factor for a real gas at high pr (@) §3§ 4 (2) §4§ 3 008
@ 1 (b) 1+ Pb/RT () Xl d) X (2008)
(¢) 1- Pb/RT (d) 1+ RT/Pb 12) | 12. Equal masses of methane and oxygen are mixed in an empty
. . ; container at 25°C. The fraction of the total pressure exerted by
In a face centred cubic lattice, atom A oc S orner oxygen is
positions and atom B occupies the face @gitions. If @ 172 (b) 2/3
one atom of B is missing from one of t ce ed points, 1 273
the formula of the compound is (c) 37 008 (d 173 (2007)
@) 4,8 (o) 4B, % 13. Total volume of at tina f tred cubic unit cell
. Total volume of atoms present in a face-centred cubic unit ce
(© 4,8, (d) 4,B; (2011) of a metal is (» is atomic radius)
¢ <1, & staTy . 1 20 24
.u and ‘b are van der Waa nts for gases. Chlorine @ b o’
is more easily liquefied ¢ because 3 3
12 16
(@) aand b for Cl, > ,Hy © EeEa d) 03 (2006)
(b) aand b for ¢, W QL ,H, 3 3
(c) aforCl,<a N r Cl, > b for C,H, 14. Which one of the following statements is not true about the
(d) a for CL, > K but b for Cl, < b for C,H, effect of an increase in temperature on the distribution of
(2011) molecular speeds in a gas?
\ ) o (a) The most probable speed increases.
The edge le fize centred cubic cell of an ionic substance (b) The fraction of the molecules with the most probable speed
RNtiesadius of the cation is 110 pm, the radius increases.
(c) The distribution becomes broader.
(b) 288 pm (d) The area under the distribution curve remains the same as
(d) 618 pm (2010) under the lower temperature.
(2005)
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15. An ionic compound has a unit cell consisting of 4 ions at the | 20. According to the kinetic theory of gases, in an ideal between
corners of a cube and B ions on the centres of the faces of the two successive collisions a gas molecule travel
cube. The empirical formula for this compound would be (a) in a circular path
(@) 4B (b) 4,B (b) in a wavy path
(©) 4B () 4B (2005) (c) in a straight line path @
16. What type of crystal defect is indicated in the diagram below? (d) with an accelerated velocity. 2003
Na* CI"Na* CI" Na* CI- Q (2003)
CI- [J CI" Na* [] Na* 21. How many unit cells are present i &shaped ideal crystal
Na* CI" ] CI" Na* CI- of NaCl of mass 1.00 g?
Cl' Na* CI" Na* [ Na* i “Na = 23, Cl = 35.5]
(a) Frenkel defect @@ 2.57x 1021
(b) Schottky defect (c) 1.28 x10
(c) Interstitial defect (2003)
(d) Frenkel and Schottky defects (2004) | 22. Na and Mg crystallizedtNbec i fec type crystals respectively,
17. In van der Waals equation of state of the gas law, the constant then tl.le numYso @ dnd Mg present in the unit cell
b is a measure of of their respectiveelys
(a) intermolecular repulsions (@) 4 and
(b) intermolecular attraction (¢) 14and (d) 2and 4
(c) volume occupied by the molecules S (2002)
(d) intermolecular collisions per unit volume. (2004) | 23. For ggh) number of moles per litre in terms of its pressure
18. As the temperature is raised from 20°C to 40°C, the average t R and temperature T'is
kinetic energy of neon atoms changes by a factor of which of (b) PRT
the following? (d) RT/P
(@ 112 (b) /313/293 @@& (2002)
(c) 313/293 (d) 2 (2004) /724> J&ihétic theory of gases proves
19. A pressure cooker reduces cooking time for food because % a) only Boyle's ’law
(a) heat is more evenly distributed in the cooking spac ) (b) only Charles 1:“W
(b) boiling point of water involved in cooking is inci x (c) only Avogadro's law
(c) the higher pressure inside the cooker crushes t (d) all of these. (2002)
material 25. Value of gas constant R is
(d) cooking involves chemical changes hel Y aTisk) in (@) 0.082Latm  (b) 0.987 cal mol! K!
temperature. (¢) 83 Jmol! K (d) 83 erg mol! K! (2002)

@ 12003)
S
9

>

N7

S 2. (@ 3. (¢
8. (a) 9. (¢
14. (b) 15. (¢
20. (¢) 21. (a)

Ancwar Kav)
Answer Key

4. (b) 5. (d) 6. (d
10. (b) 1. (b) 12. ()
16. (b) 17. (o) 18. (c)
22. (d) 23, (c) 24, (d)
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1. (c¢): Let the fraction of metal which exists as M*" be x
Then the fraction of metal as M?" = (0.98 — x)
©~ 3x+2(0.98—x)=2

x+1.96=2
x=0.04
0.04
. % of M?* = 98><100 = 4.08%
2. @): C*:Cic- \/ZRT_ 8RT _ [3RT
M M
=2: =3
c*:C:Cc = 1:1.128:1.225
3. (¢): a=351pm

For bee unit cell, 4.3 = 47

=§=%=152pm

a
4. (b): For real gases, (P +V2J(V —-b)=RT

At high pressure, P >> a/V?
Thus neglecting a/V? gives
P(V—b)=RT or PV=RT+ Pb

PV _ RT + Pb
- - o7 — +
or pr= RT = Z=1+ Pb/RT
5. d: 4 B
1 1
8 x 8 5% >
Formula of the compound is 4,Bs.
6. (d): a (dm?® atm mol?)
Cl, 6.49
C,H, 5.49

From the above values, a for C

b for ethane (C,Hy) > b for
7. (a) : In fec lattice, %
Given, a = 508 pm
r,= 110

3 = Ny, % 8.314 % 300
x1073

=127 x 10~ mol

13.

15.

of Y atoms per unit cell in ccp lattice (N) = 4
tetrahedral voids =2N=2x4=8
f tetrahedral voids occupied by X = 2/3 ™ of the
ral void =2/3 x 8 = 16/3

@-‘ce the formula of the compound will be
~ Yy = X,Y;

(d) : Let the mass of methane and oxygen be m g.

% Mole fraction of oxygen, Xo,

_ 3 _m 32 1
m. . m 32 3m 3
32 16
Let the total pressure be P
Partial pressure of O,, Po, = P x Xo,
= P x 1 = lp
3 3

(d) : In case of a face-centred cubic structure, since four
atoms are present in a unit cell, hence volume

V= 4(inr3) = Em’3
3 3

(b) : Most probable velocity is defined as the speed possessed
by maximum number of molecules of a gas at a given
temperature. According to Maxwell's distribution curves, as
temperature increases, most probable velocity increases and
fraction of molecule possessing most probable velocity
decreases.

1

(c) : Number of 4 ions per unit cell = Pt 8=1
1

Number of B ions per unit cell = Pl 6=3

Empirical formula = 4B;
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16. (b): When an atom or ion is missing from its normal lattice site, | 24. (d) : Explanation of the Gas Laws on the basi ic
a lattice vacancy is created. This defect is known as Schottky Molecular Model
defect. One of the postulates of kinetic theory of g i
Here equal number of Na* and Cl ions are missing from their Average K.E. o< T
regular lattice position in the crystal. So it is Schottky defect. or, % m nCr2ms < T or % . Crzms _
17. (c) : van der Waals constant for volume correction b is the N V= 1 2 2 1 c sz
measure of the effective volume occupied by the gas molecules. oW, =3 ms = %
i) Boyle’s Law :
18. (¢):K,=32RT @ Boyle's Law (\ .
o  Constant temperature me: N pyverage kinetic energy
Ky - Tao _273+40_313 of the gas molecules rem4 stant
Ky Ty 273+20 293 e  This means that the alo of the molecules, C,
19. (b) : According to Gay Lussac's law, at constant pressure of a remains unchanged, %
given mass of a gas is directly proportional to the absolute e  If the rms velocy aims’unchanged, but the volume
temperature of the gas. Hence, on increasing pressure, the increases, this.m here will be fewer collisions
temperature is also increased. Thus in pressure cooker due to with thexcon @ allscover a given time
increase in pressure the boiling point of water involved in o  Thereforexthe prsssyre will decrease
cooking is also increased. ie.
20. (c) : According to the kinetic theory of gases, gas molecules are or PV = congint.
always in rapid random motion colliding with each other and (i) Chér W
witl.1 .the wall of the container a.nd beth:en tyvo successive ° fficedse in temperature means an increase in the average
collisions a gas molecule travels in a straight line path. ; energy of the gas molecules, thus an increasein C, .
21. (a) : Mass (m) = density x volume = 1.00 g will be more collisions per unit time, furthermore,
Mol. wt. (M) of NaCl = 23 + 35.5 = 58.5 thgd momentum of each collision increases (molecules strike
e wall harder).
Number of unit cell present in a cube shaped crystal of NaCl of Therefore, there will be an increase in pressure.
B xN. mxN If we allow the volume to change to maintain constant
mass 1.00 g = P 4 _ A % he vol il i ith i :
MxZ M <7 pressure, the volume will increase with increasing
- \} temperature (Charles law).
_ 1x6.023x10 ,
= e (iii) Avogadro’s Law
58.5x 4 .. ..
. . It states that under similar conditions of pressure and
(In NaCl each unit cell has 4 NaCl units. Hence 4 .
. emperature, equal volume of all gases contain equal number
. Number of unit cells = 0.02573 x 10% S
) of molecules. Considering two gases, we have
=2.57 x 10%! unit cel ) 5
: . . RV =3kl and BV, =3 kT,
22. (d): bcc - Points are at corners and one in tre)of the unit 3 3
cell. Since P, = P, and T, = T,, therefore
. RV, 2/3)kT 14
Number. of atoms per unit cell 5.8 X(£+ . ﬁ = W = 7; = %
fcc - Points are at the corners an of the six faces If volumes are identical, obviously 7, = n,.
of each cell. .
| 25. (c) : Units of R
Number of atoms per unit ceN= +6X 5= 4 (i) inL atm = 0.082 L atm mol! K™
23 - deal = RT (i) in C.GS. system = 8.314 x 107 erg mol! K'!
+ (¢ : From ideal gas eq - oA (iii) in MLK.S. system = 8.314 J mol! K!
es =n

nlV = PIRT (@le ,

Q

(iv) in calories = 1.987 cal mol™! K™!
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3

(72)
Energy of an electron is given by E=-2.178 x10718 ] kZTJ
n
Wavelength of light required to excite an electron in an
hydrogen atom from level n =1 to n = 2 will be
(h=6.62x103*Jsand ¢c=3.0 x 108 ms™")
(a) 8.500 x 107 m (b) 1.214 x 107 m

(¢) 2.816 x 107 m (d) 6.500 x 107 m (2013)
The electrons identified by quantum numbers » and /:

(1) n=4,1=1 2y n=4,1=0

3) n=3,1=2 4 n=3,1=1

can be placed in order of increasing energy as
@@ B<2)<B)<1)
(b) @)<@<1)<B)
() H<B)<@)<®)

d G)<@<@<1) (2012)

If one of the emission is at 680 nm, the other is at
(a) 1035 nm
(c) 743 nm

A gas absorbs a photon of 355 nm and emits at two vmvelengt&(

(b) 325 nm
(d) 518 nm

The energy required to break one mole of CI—ZtbQs
Cl, is 242 kJ mol™!. The longest wavelength ;% 2
of breaking a single CI—Cl bond is (¢ —
and N, = 6.02 x 10% mol™)

(a) 494 nm
(c) 640 nm

(b) 594 nm @

(d) 700 nm (2010)
Ionisation energy of He™ is 19.6 x 1 tOwd . The energy
of the first stationary state (n =X)0 s

(a) 8.82 x 1077 J atom™
(b) 4.41 x 1071 J atom™!
(c) —4.41x10177J at
(d) —22x107'3J

(2010)

nanometre) associated with a
m s
K 10727 kg and h = 6.63 x 10734 J s)

(2009)

cfectron is moving with a speed of 600 m/s
ey of 0.005%. Certainty with which the position
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(a)
(©) (2009)
The ionization of hydrogen atom is

1.312 x 10%J mol A= equired to excite the electron

(2008)

d) 7458 x l -
W@ thetpllowing sets of quantum numbers represents the

rgy of an atom?

N 2
1
3@ n:3,l:l,m:l,s:+5

1
(c) n:3,l:2,m:l,s:+5

1
(d) n:4,l:0,m:0,s:+5 (2007)

Uncertainty in the position of electron
(mass =9.1 x 103 kg) moving with a velocity 300 m s, accurate
upto 0.001% will be (A= 6.6 x 1034 ] s)
(@ 192x102m (b) 576 x 102 m
() 1.92x102m (d) 3.84 x 102 m

an

(2006)

According to Bohr’s theory, the angular momentum of an
electron in 5" orbit is

(a) 25! (b) 1ot
Y T

() 102 (d) 25" (2006)
T T

. Which of the following statements in relation to the hydrogen

atom is correct?
(a) 3s orbital is lower in energy than 3p orbital.
(b) 3p orbital is lower in energy than 3d orbital.
(c) 3s and 3p orbitals are of lower energy than 3d orbital.
(d) 3s, 3p and 3d orbitals all have the same energy.
(2005)
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13. In a multi-electron atom, which of the following orbitals | 17. The orbital angular momentum for an electron reveBingN~an
described by the three quantum numbers will have the same N
energy in the absence of magnetic and electric fields? orbit is given by i(I+1)-——. This mo or an
(l) n=11=0,m=0 s-electron will be given by
(i) n=2,1=0,m=0
(i) n=2,1=1,m=1 @ +-. (b) zero
(v) n=3,1=2,m=1 2 2n %
v)y n=3,1=2,m=0 (c) e (d) \/E_h
(@) (i) and (ii) (b) (ii) and (iii) 2n ? (2003)
(c) (iii) and (iv) (d) (iv) and (v)
(2005) | 18. The de Broglie wavelength af 2 %ﬁ ball of mass 60 g moving
14. The wavelength of the radiation emitted, when in a hydrogen with a velocity of 10 met{¢s oad ;lsjlp p r0x1mati:13§:
atom electron falls from infinity to stationary state 1, would be . ( stant, h = 6.63 x 107 J's)
(Rydberg constant = 1.097 x 10" m™") (2) 107 metres metres
@ 91 nm (b) 192 nm (c) 107'° metres @ 2)pnetres.
(c) 406 nm (d) 9.1 x 10 nm \r (2003)
(2004) | 19. InBohr s hydrogen spectrum, the third line from
15. Consider the ground state of Cr atom (Z = 24). The numbers of the .refl end cd '5:‘3' ds to which one of the ﬁ.)llowing inter-
electrons with the azimuthal quantum numbers, /= 1 and 2 are, orbit j S Of@ electron for Bohr orbits in an atom of
respectively hydro
(@) 12 and 4 (b) 12 and 5 @ (@3 (b) 52
(¢) 16and 4 (d) 16 and 5 — d 2-5
(2004) (2003)
16. Which of the following sets of quantum numbers is correct for ertainty in position of a minute particle of mass 25 g in

an electron in 4f orbital?

1
@ n=4,1=3, m=+4,s= +E
1
(b) n=4,1=4,m=-4,s= i)

1
() n=4,1=3,m=+1,s5= +E

1
(d) n:3,l:2,m272,s:+5

2. (a) (¢)

(©) 8. (3 9. (o)

(d) 14. (a) 15. (b)

19. (b) 20. (c) 21. (a)

(Ancwer Kay )
Answer Key

ce is 10~° m. What is the uncertainty in its velocity
(h=16.6x10*75s)

(b) 0.5 x 1034

(d) 0.5x102%

@in m s)?

) @ 2.1x 103

() 2.1x1028
21. In a hydrogen atom, if energy of an electron in ground state is
13.6 €V, then that in the 2™ excited state is

(2002)

@ 1.51eV (b) 3.4 eV
() 6.04eV d) 13.6eV
(2002)
4. (a) 5. () 6. (b)
10. (c) 1. () 12. (d)
16. (c) 17. (b) 18. (a)
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-
&

(1 1) 242x10°  6.63x107* x3%
. 1 E= -2178x107%2%| — - — =
1. (b):E x Lnlz 2 6.02 x 1023 N
6.63x107* x 3% 10 =
E:2.178><10_18{1212} A= ™
@ @ %
3 =0.494 x 10°° i >
E=+2.178x10""® x 2 =1.6335x 1078 J
5. (¢): LE.(He") =19. &Y atom™!
p_he E, (for H) x 22 5
M E % 4=_1
34 8
N x:hfc:6.62><10 ]sxi:lOm E, (for )% 9
1.6335x107"°] 19.6 1D s L
A=12.14 x 10®* m = TS =-441x10""°] atom
or A=1214%x10"m %Q =—-4.41 x 1077 J atom™!
2. () n=4,1=1 4 . .
@: (1) n=4 =P 6. (b)C ing to de-Broglie’s equation,
2) n=4,1=0 = 4s
G) n=3,1=2 = 3d h
@ n=31=1 = 3p Rer, v=1.0x 10°m s !
Increasing order of energy is 3p < 4s <3d <4
£ 8P P AN 6.63x107 -10
4 <@<B)<0 A= — ==3.9x10"" m
Alternativel %@ 1671077 x1.0x10
> or  A~04nm
for (1) n+l=5; n=4 \y
Q) n+l=4; n=4 . (¢) : Given, velocity of 7, v =600 m s
B)n+tl=5; n=3 Accuracy of velocity = 0.005%
4 n+tl=4; n=3 ) 600 x 0.005
. Av=—7"-=0.03
Lower n + [ means less energy and if for ells ) 100 ) , ) o
n + 1 is same than lower 7, lower will be e According to Heisenberg’s uncertainty principle,
Thus correct order is (4) < (2) < (3) <{({). Ax-mAvZ%
3.  (c¢) : We know that - B 6.6 x107*
E = hv = hc/\ %  4x3.14x9.1x107" x0.03
- -3
E=E +E or he _he | he 1.92 x 107 m
A 1 8. (a) : The ionisation of H-atom is the energy absorbed when
1 1 1 the electron in an atom gets excited from first shell (E£)) to
= 3T A_1+E = E infinity (i.e., E..)
& LE=E,-E,
}L2=355><680= 743 nm 1312 x 106=0 - E,
680 — 355 E; =-1.312 x 105 J mol™!
4. (a): Energy requi ‘nz‘ eak 1 mol of bonds = 242 kJ mol™! £ - 1312x10°  1.312x10°
2= 2 - 4
S 242 % 10° 2) , ,
ed to break 1 bond =———~ Energy of electron in second orbit (n = 2)
6.02x10 ". Energy required when an electron makes transition from
E= he n=1ton=2
A 6
x 108 m s AE = E, - E, :_%_(_1.312“06)
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For / = 1, total f elect =12
_ —1.312><1064+5.248><106 = 0.984 x 106 or / = 1, total number of electrons Y]
AE = 9.84 x10° J mol-! For [ = 2, total number of electrons = 5 [3
9. (¢): n=3,1=0 represents 3s orbital 16. (c) : For 4 f orbital electrons, n = 4
n = 3,1 =1 represents 3p orbital B spdf
n =3, [ =2 represents 3d orbital ! —73+(bef;us_$10 1 213 )2
n =4, [ = 0 represents 4s orbital m:ﬂ% 71,0, -1,-2, -3 N
The order of increasing energy of the orbitals is §==
35 < 3p < 4s < 3d. 17. (b) : The value of / (azimuthal qu@m er) for s -electron
i 1t .
10. (c) : According to Heisenberg’s uncertainty principle, 18 cquat o zero
Arx Ap = h Orbital angular momentu )'%
4n i i Substituting  the f~1 for s-electron
Ax-(m-Av)=— = Ax=——— .
4n 4mm - Av = /()(0_,_1).%:0
Here Av:%woo:ww3 ms™'
L. _ h b 1000
B 6.63x107* 18 @: A= w7 0 ™
 4x3.14x9.1x1073'x3%x1073 = %@4 m = 1.105 x 10733 metres.
=1.92x102 m 19. (b) : Theglectronhas minimum energy in the first orbit and
wh its ene{gy i es as n increases. Here n represents number
11. (d) : Angular momentum of the electron, mvr = Py of , 2" 31 The third line from the red end
when # = 5 (given) 7 co to yellow region i.e. 5. In order to obtain less
& sh i y tron tends to come in 1% or 2™ orbit. So jump
Angular momentum = ——=2.5— bg)involved either 5 — 1 or 5 — 2. Thus option (b) is
2n oo here.
12. (ld)<: §0r7hzydr<og3€n7th3e eile3r§y<02de£ Zf Oib:‘tjljs‘l ¢ According to Heisenberg uncertainty principle,
§<2s=2p<3s=3p= s =4p = 4d = 4f N
13. (d) : Orbitals having same (n + /) value in the absence % TMAV =
electric and magnetic field will have same energy. ) 34
Ay 66%10
- -5
14. (a): %:R(%_%J - 1:1'097X107m71(%_ CO 4x3.14x25x10
m" m M 1 CAv=21x10¥ms!
A=91x10° m=91 nm
15. (b) : ,,Cr — 157 25% 2p6 357 3p6 35 4! % 21. (a) : 2" excited state will be the 3rd energy level.
. P4

we know for p, I =1 and for d, [ = 2.

E, :ieV or E=
n

%:1.51‘3\/
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4

CHEMICAL BONDING AND
MOLECULAR STRUCTURE

1.  Stability of the species Li,, Li; and Li, increases in the order (a) N, 0, NO*, CO
of (b) C¥,0,,CO, NO %
(a) Li, <Li, <Lij (¢) NO*, C;,CN-
(b) Li, < Li; < Liy (d) CN-, N,, 02,63 (2008)
©) L%z - Ll% - 1712 11. Which one ng airs of species have the same
(d Li, <Li, <Li; (2013) bond order?gx
2. In which of the following pairs of molecules/ions, both the (a) NO (b) CN- and NO*
species are not likely to exist? (¢) CN-an (d) O; and CN- (2008)
(2) Hy, Hel (b) Hy', Hej 12. Whic owing hydrogen bonds is the strongest?
(© Hy,He; (4 H;', He (2013) @y O =M/ --F
3. Which one of the following molecules is expected to exhibit b H---H
diamagnetic behaviour? E—H---F
(@) S, () C, —H---0 (2007)
(© N, (d) O, (2013) j@«hich of the following ionization processes, the bond order
4. The molecule having smallest bond angle is < as increased and the magnetic behaviour has changed?
(@) AsCl, (b) SbCl, NS @ N—-N, (b) C;>C;
(©) PC13 (d) NC13 } (C) NO — NO* (d) 0, > O; (2007)
5. In which of the following pairs the two species 14. The charge/size ratio of a cation determines its polarizing power.
isostructural? Which one of the following sequences represents the increasing
(a) PCl; and SiCl, (b) PF, and BrF; order of the polarizing power of the cationic species, K*, Ca*',
(¢) AIF} and SF, (d) CO? and NO; 7012) Mg, Be*?
) (a) Ca¥ <Mg? <Be' <K'
6. The structure of IF; is @ (b) Mg < B < K* < Ca?*
(a) square pyramid (b) trigonal bip id (¢) Be* <K' < Ca? < Mg
(c) octahedral (d) pentagonalbip id. (2011) (d) K*<Ca < Mg < Be (2007)
7. The hybridisation of orbitals of ’ NO; and NH, 15. Which of the following species exhibits the diamagnetic
are respectively behaviour?
(@) sp, sp*, sp® (b) sp; (a) NO (b) O%ﬁ
(c) sp, sp?, sp? ) s (2011) © O} d) 0, (2007)
8. Amongthe following th Covalent character is shown 16. In which of the following molecules/ions are all the bonds not
by the compoundy, equal?
(a) FeCl, (@) SF, (b) SiF,
(c) AlCl % oCl, (2011) © XcF, ) BE (2006)
9. Using MO thegry p which of the following species has 17. Among the following mixtures, dipole-dipole as the major
the shortes leRgth? interaction, is present in
(b) O3 (a) benzene and ethanol
(d) O3 (2009) (b) acetonitrile and acetone
10. W the following constitutes a group of the (¢) KCl and water
i species? (d) benzene and carbon tetrachloride. (2006)
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18. Which of the following molecules/ions does not contain unpaired | 25. The pair of species having identical shapes for cuteyof
electrons? both species is
@ 05 (b) B, (a) CF,, SE, (b) XeF,, CO,
© N (d O, (2006) (¢) BF,, PCl, (d) PFs, IF, @
19. Of'the following sets which one does NOT contain isoelectronic @ (2003)
species? 26. Which one of the following compo has theSmallest bond
(2) POj;,SO;i, ClO; angle in its molecule? %Q
(b) CN, Ny, C; (@ SO, (b) OH,
(¢) SO, €O, NO; (©) SH, d N (2003)
(d) BO;, CO3i,NO; (2005)
) ) o o 27. Which of the following arg-ayr an increasing order of
20. Which one of the following species is diamagnetic in nature? their bond strengths? %
(@) He," (b) H, (@) 0,<0,<0;,<
(c) H,' (d) Hy (2005) () 02 <0;<0,<
21. The maximum number of 90° angles between bond pair-bond () 0, <OR< @
pair of electrons is observed in (d) 0, <0, xDs
(a) dsp’ hybridisation (2002)
3 e
S:)) lep‘i llgzﬁgi:zzzz 28. A sqgaremplex is formed by hybridisation of which
(d) sp’d® hybridisation. (2004) atomlc%?
@) SPrpip. (0) 5, pispy,de 2
22. Which one of the following has the regular tetrahedral structure? (©) %y cd2 (A s,p,. D, dy
(a) XeF, (b) SF, (2002)
(c) BF, (d) [Ni(CN),J* @ ) . : :
(Atomic nos.: B=5, S = 16, Ni = 28, Xe = 54) 2 wlabrt of sigma bonds in PO, is
(2004) @))6 (b) 7
17 (d) 16
23. The bond order in NO is 2.5 while that in NO" is 3. Which @ (2002)
the following statements is true for these two species?
(a) Bond length in NO" is greater than in NO. \ . Inwhich ofthe following species is the underlined carbon having
(b) Bond length in NO is greater than in NO™. sp* hybridisation?
(c) Bond length in NO* is equal to that in NO. % (a) CH;COOH (b) CH; CH, OH
(d) Bond length is unpredictable. @4) (¢) CH;COCH, (d) CH, = CH- CH,
24. The correct order of bond angles (smallest ﬁrs H,, (2002)

131):3 alr{ldsSng' ;SI NHL < BF % 31. Inwhich of the following species the interatomic bond angle is
a) TS = Siby = Nty = BY; 109°28'2
b) NH,; < H,S < SiH, < BF i .
Ec)) st3< NIiI3 < S;Hf1 < BFz & (@) NH,, (BE,)™  (b) (NH,)', BF,
(d) H,S < NH; < BF; < SiH,. E% (2004) () NH;, BF; (d) (NHy)", BF; (2002)
Answer Key
(d) 3 (d) 4. (b) 5. (b) 6. (d)
(c) 9. (a) 10. (¢) 11. (b) 12. (¢)
(d) 15. (b) 16. (a) 17. (b) 18. (a)
(b) 21. (d) 22. (c) 23. (b) 24. (¢)
(c) 27. (b) 28. (b) 29. (d) 30. (b)
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1. (c¢): Species Bond order

o

(c) : We know that, extent of polari n o< ggvalent character

Li, 1 in ionic bond.
Li, 0.5 Fajan’s rule states that
Liy 0.5 (i) the polarising power of g8 % creases, with increase in

oire cation

Higher the bond order, greater is the stability. magnitude of positive ¢

2. (d) : Species with zero bond order does not exist. polarising powe
H2" : o(ls)” (i) the polarising po sation increases with the decrease
in the size of a catiol

Bond order = 0 %
He, : o(1s)? o*(1s)? .. polarisin W - -
Here theAlChisSalisfying the above two conditions i.e., Al

Bond order = 22;2 =0 is in +3 @ tate and also has small size. So it has

more covalent sfracter.
3. (d): O, is expected to be diamagnetic in nature but actually | ¢ @) : %‘E to MOT, the molecular orbital electronic

it is paramagnetic.
. . co on of
4. (b) : As we move down the group the size of atom increases Lk L, , , ,
and as size of central atom increases, lone pair-bond pair @) §)(c 15)(c28)%(c 25)*(02p:)"(n2px)” = (n2py)
10-4

N<P<As<Sb *
Decreasing order of bond angle : = (n2py)*(n 2p.)"
NCl; > PCl; > AsCl; > SbCl,

5. (b) : PCl; and SiCl, = both tetrahedral %\

PF; = trigonal bipyramidal

repulsion also increases. Thus bond angle decreases. SBO.=—"_3
Increasing order of atomic radius : ~ 3 *
g : (ols) (o 15)*(025)*(c 25)%(02p.)*(n2py)?

05 : (515)2(c " 15)%(25)2(c " 25)X(52p-)(n2ps)?

* *
BrFs; = square pyramidal = (n2py)X(n"2px)* = (n 2py)!

AIFZ™ and SF, both are octahedral, CO% and . BO.= 10-7 -15
~ BO.=—7—=1

07 : (o15)X(c " 15)X(025)2(c 25)(02p-)A(n2py)?
= (n2p)X(n " 2p)? = (1" 2p,)?

trigonal planar.

6. (d) : The structure is pentagonal bip

. _10-8 _
% -~ B0.=1Eo10
Feooooo50 y - BO.o 1
L ( / """ Bond length’

/ ™) 03" has the shortest bond length.
F 10. (c) : Number of electrons in each species are given below
) o I L N, = 14 CN =14
7. (b) : The structures {0, and NH; is 0, = 17 c - 14
. O > NO* = 14 07 =18
0—Nxq idisation CO - 14 NO = 15
O:l(]: sphybridisation It is quite evident from the above that NOT,

C22 -, CN, N, and CO are isoelectronic in nature. Hence option
(c) is correct.

11. (b) : In the given pair of species, number of electron in NO™
= number of electron in CN~ = 14 electrons.
So they are isoelectronic in nature.

sp? hybridisation
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12.

13.

14.

15.

Hence bond order of these two species will be also

similar which is shown below.

NO* — ols? 0*1s? 625 6*2s? 02p.> m2p,> M2p,?
B.O=1/2[N,—-N,]=1/2[10 - 4]

or B.O=3

CN™ — ols? o*1s? 62s* 6*2s? m2p,* m2p,? o2p.?
B.O=1/2[10 —4] or B.O=3

(c) : Because of highest electronegativity of F, hydrogen

bonding in F — H - - - F is strongest.

(c) : Molecular orbital configuration of

0, = cls’6*15° 625’ 6*2s* 62p > M2p *M2p > ¥2p 'm*2p !

= paramagnetic " "

Bond order = 10-6 _ 2

0, = ols?c*1s?62s26*2s> 62p 2 m2p 2 M2p 2 T*2p !

= paramagnetic
10-5

2
N, = ols>c*1s> 625* 6*2s> m2p *12p *M2p,’
= paramagnetic

Bond order = % =3

Bond order = =25

N, = ols?6*1s? 625> 6*2s? m2p *n2p *m2p !
= paramagnetic "

Bond order = % =25

C, = cls?0*15? 025> 6*2s* M2p *M2p
= diamagnetic "

Bond order = % =2

C, = ols’o*1s? 625 6*2s> m2p *n2p !
= paramagnetic '

Bond order = 72i =15

NO = 6152 6*15% 6257 6*25* 62p 2 M2p > 12p,2 ‘@
= paramagnetic %

10-5 _ 55

NO* = ols?6*15>62s% 6*2s> 62p > n2p
= diamagnetic
Bond order =

10-4
= 3
(d) : High charge and small si ations increases

polarisation.
As the size of the given catiqifs
K' > Ca? > Mg?*

Bond order =

Hence, polarising powe 1e as
Kt < Ca2+ @M < 2+
(b) : Molecular orbita uration is

NO = ols?o*l

s* 02p m2p P n2p P n*2p

Ny
ramagnetlc

@%E

16.

7.

18.

19.

-

(@) : \E

F F
SF, molecule shows sp>d hybridisation but@wd trigonal

due tQ presence of a
tstorted tetrahedral

: sp® hybridisation and tetrahedral geometry.

b) : Dipole-dipole interactions occur among the polar
molecules. Polar molecules have permanent dipoles. The
positive pole of one molecule is thus attracted by the negative
pole of the other molecule. The magnitude of dipole-dipole
forces in different polar molecules is predicted on the basis
of the polarity of the molecules, which in turn depends upon
the electronegativities of the atoms present in the molecule
and the geometry of the molecule (in case of polyatomic
molecules, containing more than two atoms in a molecule).

(a) : The molecular orbital configuration of O3~ ion is
KK o(2s)* 0*(25)> 6(2p.)* 1(2p,)* T(2p,)* m*(2p,)* m*(2p,)?
Here KK represents non-bonding molecular orbital of 1s orbital.
03 contains no unpaired electrons.
The molecular orbital configuration of B, molecule is
KK 6(25)* 6%(25)* n(2p,)' m(2p,)"
It contains 2 unpaired electrons.
The molecular orbital configuration of N ion is
KK o(25)* 6*(2s)* o(2p.)> ©(2p.)* m(2p,)* 6(2p.)'
It contains one unpaired electron.
The molecular orbital configuration of O, molecule is
KK 0(2s)* 6*(25)° n(2p.)* n(2p,)* 0(2p.) m*(2p.)' n*(2p,)'
It contains 2 unpaired electrons.
(¢) : Number of electrons in SO
=16+8x3+2=42
Number of electrons in CO3 =6+ 8 x 3 + 2= 32
Number of electrons in NO; =7 + 8 x 3 + 1= 32
These are not isoelectronic species as number of electrons
are not same.
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20. (b) : He,” — o(1s)? 6*(1s)!, one unpaired electron 25. (b) : Central atom in each being sp hybridised shdws\inear
H, — o(1s)? 6*(1s)°, no unpaired electron shape.
H, — o(Ls)' 6*(1s)°, one unpaired electron F—Xe—F 0=C=0
H, — o(1s)? 6*(1s)', one unpaired electron. 26. (o): SO, OH, SH, N
Due to absence of unpaired electrons, H, will be diamagnetic. Bond angle : 119.5° 104.5° 92.5° 1Q5°
21. (d): 27. (b) : Molecular orbital configuration o
o R 0, = o(1sP0*(15)°0(2s 0% (25150, '3p. )
/ ,,,,,,, \ i ! | - 10=6
n(2p, ) m*(2p, ), B.O.= — = 2
dsp? hybridisation sp3d or dsp® hybridisation .
(four 90° angles between  (six 90° angles between O3 p.)*n(2p,)*
bond pair and bond pair)  bond pair and bond pair) 10—5
p);BO.=— ==25
5)’6(2p.)’n(2p,)’
10—
m+(2p,)'; B.O.= T7 =15
sp3d? hybridisation 26*(25)20(2p.)*t(2p.)>?
(twelve 90° angle between bond pair and bond pair) S) ( S) ( pZ) ( pl)
10-8

2—

NC \ CN
22. (¢): . /Ni< N
square planar
T e ()i
N %

F : N
see-saw shaped square planar \

(b) : Higher the bond order, shorter will be the bono%

Thus NO* is having higher bond order than thg

NO™ has shorter bond length.

(¢) : The correct order of bond angle (smallgs

lii ’ 1S
H,S < NH, < SiH, < BF, Q)

92.6° < 107° < 109°28" < 120°

w0
L 92.6°
S

23.

24.

H

- 2%

(2p,)Pm*(2p,m*(2p,)% BO.=

Hencd (in g order of bond order is

<0;,<0,<0;
@@ybridisation gives square planar structure with s,
D d.> _ 2 orbitals with bond angles of 90°.

No. of ¢ bonds = 16
No. of m bonds = 4

(0]

0O
Il Il
30. (b): Inmolecules (a) <CH3— Cc— 0H>, ©)] <CH3— C —CH,

and (d) (CH, = CH — CH3), the carbon atom has a multiple
bond, only (b) has sp* hybridization.

(a) : Both undergoes sp> hybridization. The expected bond angle
should be 109°28” but actual bond angle is less than 109°28’
because of the repulsion between lone pair and bonded pairs
due to which contraction occurs.
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CHAPTER

A piston filled with 0.04 mol of an ideal gas expands reversibly (a) —22.88kJ
from 50.0 mL to 375 mL at a constant temperature of 37.0°C. (c) +228.88 kJ (2009)
As it does so, it absorbs 208 J of heat. The values of ¢ and 7. 1Ina fuel cell methand s fuel and oxygen gas is used
w for the process will be (R =8.314 J/mol K) (In 7.5 =2.01) as an oxidizer.
(a) ¢g=+208J,w=+2081J
(b) g=+208J, w=—2081] CH;0 ) > C0x4) T 2H30().
(c) ¢q=—-208J,w=-2081J At298 K %‘ ibb’s energies of formation for CH;OH,;),
(d) g=-208J, w=+208] (2013) H,0,, and COxgyate ~166.2, ~237.2 and ~394.4 kJ mol !
The incorrect expression among the following is respectiye ndard enthalpy of combustion of methanol
Ve is J a0l efficiency of the fuel cell will be
(a) in isothermal process, Wreversible = _”Rﬂnf (b) 87%
1

o_ ° d) 97% 2009
(b) Ink=AH =TS (d) 97% (2009)

RT StgRdard entropy of X;, ¥, and XY; are 60, 40 and 50 J K™' mol ™,
() K= e AGURT ectively. For the reaction, 1/2 X, + 3/2 ¥, — X1,

AGygtem 7 %@H = -30 kJ, to be at equilibrium, the temperature will be

(d) ASuy (201\} (a) 1000 K (b) 1250 K
The entropy change involved in the isothermal revérsi (¢) 500K (d) 750 K (2008)

dm’® to a volume of 100 dm? at 27°C is determined by the parameters indicated below:

(a) 383 Jmol' K!' (b) 35.87J mol’! % - - @
() 323Jmol'K' (d) 4237 mol] 2011) 172 Cly, 12 Ay Cl At Cl Ayl

The standard enthalpy of formation of N J mol .
3

expansion of 2 moles of an ideal gas from a V011 9. Oxidising power of chlorine in aqueous solution can be

(aq)

The energy involved in the conversion of 1/2 Cly, to Cl -,
(using data, Adl.SSHQC12 =240 kJ mol !, AggH©c1 =-349 kJ mol ™,
ApaHr =381 kI mol!) will be

(a) +120 kJ mol™' (b) +152 kJ mol™!

o (2010) (¢) —610 kJ mol! (d) —850 kJ mol™! (2008)

If the enthalpy of formation of H its atoms is
— 436 kJ mol™! and that of N, i

7 Q 00
bond enthalpy of N—H bond 1|| g

, the average

(@) — 1102 kJ mol'(b) — 964}

For a particular reversibl iogrdt temperature 7, A/ and | 10. Identify the correct statement regarding a spontaneous process:

AS were found to be Nf T, is the temperature at (a) Lowering of energy in the reaction process is the only
equilibrium, the reoa i uild be spontaneous when criterion for spontaneity.
(@ T=T, T (b) For aspontaneous process in an isolated system, the change
(c) T>T, 7, is 5 times T (2010) in entropy is positive.
) ) ) (¢) Endothermic processes are never spontaneous.
gf the b0as1 ¢ fgflowing thermochemical data : (4, G° (d) Exothermic processes are always spontaneous. (2007)
Hzgq(;) N H (3 AH=57.32KkJ 11. Assuming that water vapour is an ideal gas, the internal energy
change (AU) when 1 mol of water is vapourised at 1 bar pressure
Hy H,0,,); AH =-286.2kJ and 100°C, (given : molar enthalpy of vapourisation of water at
of enthalpy of formation of OH™ ion at 25°C is 1 bar and 373 K= 41 kJ mol! and R = 8.3 J mol! K!) will be
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12.

13.

14.

15.

16.

17.

(@) 41.00 kJ mol™!
() 3.7904 kJ mol!
(d) 37.904 kJ mol!

(b) 4.100 kJ mol™!

(2007)

In conversion of limestone to lime,
CaCOj;(,) — CaOy,) + COy,

the values of AH° and AS°® are +179.1 kJ mol! and
160.2 J/K respectively at 298 K and 1 bar. Assuming that AH°
and AS° do not change with temperature, temperature above
which conversion of limestone to lime will be spontaneous is
(@ 1118 K (b) 1008 K

(c) 1200K (d) 845K (2007)

(AH — AU) for the formation of carbon monoxide (CO) from its
elements at 298 K is

(R = 8.314 JK! mol™)
(b) 1238.78 J mol!
(d) 2477.57J mol™!

—1238.78 J mol!
—2477.57 J mol!

@
©

The enthalpy changes for the following processes are listed
below:

Clyg) = 2Cl,, 242.3 kJ mol !

Lyg) = 2I(g), 151.0 kJ mol ™!

ICl ) = Iy + Clg), 211.3 kJ mol™!

L) = Lyg), 62.76 kJ mol™!

Given that the standard states for iodine and chlorine are I
and Cl,,), the standard enthalpy of formation for ICl, is

(@) —14.6 kI mol! (b) —16.8 kJ mol!

(¢) +16.8 kJ mol! (d) +244.8 kJ mol! (20%
Anideal gas is allowed to expand both reversibly and irreve

in an isolated system. If 7' is the initial temperature an
final temperature, which of the following statements i

(a) (Tf irrev > (Tf rev

(b) T;> T, for reversible process but 7, = 7; i
process
(C) (Tf rev (Tf irrev %
sib[e~processes.

(d)
(2006)

(2006)

Ty= T, for both reversible and irr

The standard enthalpy o
298 K for methane, CH,  is

ag 18 K
information required to(gc)le@i the
C — H bond formation wqg
(a) the dissociation en d enthalpy of sublimation
of carbon
latent heat of % n of methane
the first fo 1S energies of carbon and electron
gain enthalpy ogen

tionQenergy of hydrogen molecule, H,.
(2006)

lation energies of XY, X and Y, (all diatomic
in theratio of 1 : 1: 0.5 and AH for the formation
kJ mol'. The bond dissociation energy of X, will

18.

@) a spontaneous reaction the AG, equilibrium constant (K)
d E°_, will be respectively

24,

(@) 100 kJ mol™!
(¢) 800 kJ mol™!

(b) 200 kJ mol™!
(d) 400 kJ mol™!

A schematic plot of In K versus inverse of

reaction is shown in the figure. The rea \
6.0

exothermic

endothermic

temperature at i.i. gssure. If AH and AU are the enthalpy and

intern Changes for the reaction, which of the following
exp, S 18)true?
(a (b) AH=AU

AU d) AH> AU
(2005)

-ve, >1, +ve (b) +ve, >1, —ve

d) —ve, >1, —ve (2005)

—-ve, <1, —ve

The enthalpies of combustion of carbon and carbon monoxide
are —393.5 and —283 kJ mol™ respectively. The enthalpy of
formation of carbon monoxide per mole is

(@ 110.5kJ (b) 676.5kJ

) —676.5kJ (d) ~110.5kJ (2004)

. An ideal gas expands in volume from 1 x 107 m3 to

1 x 102 m’ at 300 K against a constant pressure of 1 x 10° Nm™.
The work done is
(@ —9001J
(c) 270kJ

(b) — 900 kJ

(d) 900 kJ (2004)

The internal energy change when a system goes from state 4 to
B is 40 kJ/mole. If the system goes from A to B by a reversible
path and returns to state 4 by an irreversible path what would
be the net change in internal energy?

(@) 40kJ (b) >40kJ

(c) <40kJ (d) zero (2003)

In an irreversible process taking place at constant 7 and P and
in which only pressure-volume work is being done, the change
in Gibbs free energy (dG) and change in entropy (dS), satisfy
the criteria

(@ @Sy e <0,(dG);p<0

(b) (@), ¢ >0, (dG)y p<0
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JEE MAIN CHAPTERWISE EXPLORER|

25.

26.

27.

(C) (dS)V,E = Oa (dG)T P 0
(d) (dS)V,E = Oa (dG)TP > O

The enthalpy change for a reaction does not depend upon the

(a) physical states of reactants and products

(b) use of different reactants for the same product

(c) nature of intermediate reaction steps

(d) difference in initial or final temperatures of involved
substances.

(2003)

(2003)

28.

(a) violates 1% law of thermodynamics
(b) violates 1% law of thermodynamics if O, i

(c) violates 1% law of thermodynamics if O,

(d) does not violate 1% law of thermod (2002)
If an endothermic reaction is non-spontaneoUs.at fieezing point
of water and becomes feasible at its, bQiling %omt, then

(@) AHis —ve, AS is +ve z

(b) AH and AS both are +ve

(c) AH and AS both are VQ
If at 298 K the bond energies of C — H, C - C, (d) AH is +ve, AS is —ve (2002)
C = C and H — H bonds are respectively 414, 347, 615 and
435 kJ mol™, the value of enthalpy change for the reaction 29. For the reactions, %
H,C = CHy) + Hyq) = H;C — CHyg O 0 & S
at 298 K will be 2Zn + O, — 2ZnQ A\- Y]
(@ +250kJ (b) 250 kJ (a) carbon & -%
(¢) +125kJ (d) -125kJ. (2003) (b) oxidtion is not feasible
A heat engine absorbs heat Q, at temperature 7, and heat Q, at EZ)) Z?dzno C:r;;tl feasible (2002)
temperature 7,. Work done by the engine is J (O, + Q,). This S
data
\Answer Key )

(b) 3. (a 4. (¢ 5. (¢ 6. (b)

(d) 9. (o 10. (b) 11. (@) 12. (a)

(c) 15. (a) 16. (a) 17. (¢) 18. (a)

(a) 21. (d) 22. (a) 23. (d) 24. (b)

(d) 27. (d) 28. (b) 29. (d)
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ng/plfwnwbéo/ms/

1. (b) : As it absorbs heat,
qg=+2081J
(v,)
Wyey = -2.303nRTlog,, LVZJ
1
7
W,y = —2.303x(0.04) x 8.314 x 310 log,, [35—05)

Wiy = — 207.76 = — 208 J
2. (b): AG° = RTInK
AG® = AHP — TAS®
AH® — TAS® = —RT InK

InK < _(AHO—TASOJ

RT
3. (a) : Entropy change for an isothermal process is

VZ
AS =2.303nRlog| —=
Vl
AS=2.303x2 %8314 x log(%)
—38.294 J mol! K =38.3 J mol K!
4. (¢): 12N, +32H, —> NH,
BE. 712 436

<[, QO
o (AHS)Ng, = {ZB.E.NZ +-BEy, —3B.E.

N @
~46= {2 X712+ %436 = 3BEN

~ 46 =356 + 654 — 3B.E.n_y
3B.En_y = 1056

the above reaction = 57.32 + (-286.2)
= -228.88 kJ

7.

Q)

%\$

(d) : For the given reaction,
3
CH,OH,, + Eoz(g)—x:oz(é@)(,),
AH
also, AG°/[CH30H] —% 'mol!
1

AG°[HOy] = —237 2 0
and AG%[COap] J mol!

—726 kJ mol!

0 0 0
ASreaclion = ASproducls - ASreactams
" ASY o =ASY, —LAs) —3 Ag)
. reaction XY, 2 X, 2 Y,
=50~ 2% 60 -3 x40= 40 J K mol"

Using equation, AG = AH — TAS

We have AH= —30kJ, AS=-40J K mol! and at equilibrium

AG = 0. Therefore
AH _ =30x1000

TAS T a0 0K
1
(€) 1 5 Clyg>Clig;
1 240 _
AH\ = 57 i Hi: <5 =120k mol !

Clig) = Clig); AH,= AegHg =-349kJ mol™’
Cl(_g) +aq — Cl(_aq);
AH; = Ay gH®=-381 kI mol™

The required reaction is %Clz(g) = Cliggy; AH

Then AH =1 Ay HO+ A HO + Ay HO

= 120 + (- 349) + (-381) = —610 kJ mol !

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [149 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

20 JEE MAIN CHAPTERWISE EXPLORER|
10. (b) : In an isolated system, there is neither exchange of energy | 16. (a) : C + 2H, — CH, ; AH® = —74.8 kJ mol!

11.

12.

13.

14.

15.

nor matter between the system and surrounding. For a
spontaneous process in an isolated system, the change in entropy
is positive, i.e. AS > 0.

Most of the spontaneous chemical reactions are exothermic. A
number of endothermic reactions are spontaneous e.g. melting
of ice (an endothermic process) is a spontaneous reaction.
The two factors which are responsible for the spontaneity of
a process are

(i)
(i)
(d) : AU=AH — AnRT
=41000 — 1 x 8.314 x 373

=41000 —3101.122
=37898.878 J mol ! = 37.9 kJ mol!

(a) : For AG®° = AH° — TAS®

For a spontaneous process AG® < 0
ie. AH®° — TAS®° <0

or AH® < TAS°

tendency to acquire minimum energy
tendency to acquire maximum randomness.

or, TAS®> AH°

o

T 179.1 x1000

T >
or 160.2

or T>1117.9K = 1118 K
(a) : AH — AU = An, RT

1
C+50,-CO

(-

AH — AU = —%x 8.314x298=—1238.78 ]

1

2

Ang =1-

(©): )

1

AHIC](g) = |:2

l>< 62.76+%><151.0

:[2

— [31.38 + 75.80F
—228.03 - 211
),

c@m a certain volume reversibly, then
&tain wmount of work on the surroundings. If

TS e%bly it would have to do the same amount

have greater modulus but —ve sign.
(Tf irrev. > (Tf Tev.

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COM

In order to calculate average energy for C — H bénd\fo ion
we should know the following data. %
Clgraphitey = C(g) ; AHG = enthalpy of subljmgtiqn of tarbon
Hyq) — 2H,) 5 AH® = bond dissociation \energX of H,
17. (c) : Let the bond dissociation ener; XY, X5and Y, be x kJ

mol ™!, x kJ mol™! and 0.5x kJ mol_L¥¢ ly.

1 1 4

EXz + EYz - XY; 0 kJ mol

AH,.,ti0n = [(sum of bond(dtiss energy of all reactants)
— (sum of bond dissoctiOIr engly of product)]
1
P
X

|

0
~ =-200
800 kJ mol™!

1 1

(M%ZR{TI‘T2
3! /A y 73_ y _3
@@ZJR [1.5x107° —2x107]
T,

18.

AH -
In3="="-x(-0.5x107%)
) R
AH of reaction comes out to be negative. Hence reaction is
exothermic.
19. (¢) : N, + 3H, — 2NH;
An=2-4=22
AH = AU + AnRT = AU — 2RT
~ AH< AU
20. (a) : For spontaneous process, AG = —ve

Now AG =—-RT In K

When K > 1, AG = —ve

Again AG® = — nFE°

When E° = +ve, AG®° = —ve

(d) H C“) + O2(g) —> CO2(g) N AH = -393.5k] m0171

21. - (@)

On subtraction equation (ii) from equation (i), we get
Cis) T Oy = COy ; AH = —110.5 kJ mol !
The enthalpy of formation of carbon monoxide per mole
=-110.5 kJ mol!
(a): W=—-PAV
=-1x 1051 x 102 -1 x 107
=-1x10°x9 x 107 =-900J

22,
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23.

24,

25.

reversible path

@: B

irreversible path

We know that for a cyclic process the net change in internal
energy is equal to zero and change in the internal energy does
not depend on the path by which the final state is reached.
(b) : For spontaneity, change in entropy (4S) must be positive,
means it should be greater than zero.

Change in Gibbs free energy (dG) must be negative means that
it should be lesser than zero. (dS),, > 0, (dG)r p < 0.

(c) : This is according to Hess's law.

&

>

Q

26.

28.

3
&
S
D
&S
N
P
Q

21
H H H
N s AN /|
@: c=c +H-H—>H-C-C
H Ng u

AHReaction = Z BEreactant - Z BEproduct
—4x 414+ 615+ 435 (6% 4
= 2706 — 2831
=-125kJ
N :
mics but violates

(d) : It does not violate first law o
second law of thermodynamics.

(b) : For endothermic reacti
Now, AG = AH — TAS
For non-spontaneous reagti uld be positive

Now AG is positive rature if AH is positive.
AG is negative at hi ;( rature if AS' is positive.

(d) : AH = nega QWS ’.\ the reaction is spontaneous.
Higher value A% s that the reaction is more feasible.

BN

Q
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CHAPTER

6

K, for water is 1.86 K kg mol'. If your automobile radiator
holds 1.0 kg of water, how many grams of ethylene glycol
(C,Hg¢O,) must you add to get the freezing point ofthe solution
lowered to —2.8°C?

(@) 93¢ (b) 39 ¢

(c) 27¢g d 72 ¢ (2012)
The density of a solution prepared by dissolving 120 g of
urea (mol. mass = 60 u) in 1000 g of water is 1.15 g/mL. The
molarity of this solution is

(a) 1.78M (b) 1.02M

(c) 2.05M (d) 0.50 M (2012)

The degree of dissociation (o) of a weak electrolyte, A*B” is
related to van’t Hoff factor (i) by the expression

__i-1 __ -1

(@) 0L_(x+y—1) () « (x+y+1) %
_(x+y-1 _(x+y+1

(© o="—"— (@ a="—"— %Q

Ethylene glycol is used as an antifreeze in a cold

Mass of ethylene glycol which should be ad
water to prevent it from freezing at — 6°C

water = 1.86 K kg mol™!, and molar mass 0 iycol
=62 g mol™)
(a) 80432¢g (b) 20430 g

(c) 400.00 g (d) 304.60 g (2011)

A 5.2 molal aqueous solution 0; ::Shol, CH;O0H, is

supplied. What is the mole fra % ethyl alcohol in the

solution?
(a) 0.100 (b)
(c) 0.086 ( 5 (2011)

On mixing, heptane ane form an ideal solution. At
373 K, the vapo

(heptane and oct

of the two liquid components

olution obtained by mixing 25.0 g of
X octane will be (molar mass of heptane =
octane = 114 g mol!)

(b) 72.0 kPa

(d) 96.2 kPa (2010)
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If sodium sulphate is congf completely dissociated

into cations and anions iry2 , the change in freezing
point of water (AT)), wh¢

in 1 kg of water, ig1&;

(a) 0.0186 % 2K
(c) 0.0558 kK 4y 0.0744 K
A binary liqu w Jion is prepared by mixing n-heptane and
ethanol ~Which ®a1e of the following statements is correct
regard ¢haviour of the solution?

1on formed is an ideal solution.

(a)
e gglution is non-ideal, showing +ve deviation from
(c

(2010)

oult’s law.
e solution is non-ideal, showing —ve deviation from

@ Raoult’s law.

@d) n-heptane shows +ve deviation while ethanol shows

e ()

10.

11.

—ve deviation from Raoult’s law.

(2009)

Two liquids Xand Y form an ideal solution. At 300 K, vapour
pressure of the solution containing 1 mol of X and 3 mol of
Yis 550 mm Hg. At the same temperature, if 1 mol of Y is
further added to this solution, vapour pressure of the solution
increases by 10 mm Hg. Vapour pressure (in mm Hg) of X
and Y in their pure states will be, respectively

(a) 200 and 300 (b) 300 and 400

(c) 400 and 600  (d) 500 and 600 (2009)

The vapour pressure of water at 20°C is 17.5 mm Hg. If
18 g of glucose (C¢H,,04) is added to 178.2 g of water at
20°C, the vapour pressure of the resulting solution will be
(a) 17.325 mm Hg (b) 17.675 mm Hg
(¢) 15.750 mm Hg (d) 16.500 mm Hg

(2008)

At 80°C, the vapour pressure of pure liquid 4 is 520 mm of
Hg and that of pure liquid B is 1000 mm of Hg. If a mixture
solution of 4 and B boils at 80°C and 1 atm pressure, the
amount of 4 in the mixture is (1 atm = 760 mm of Hg)
(a) 50 mol percent (b) 52 mol percent
(c) 34 mol percent (d) 48 mol percent

(2008)
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23

12.

13.

14.

15.

16.

17.

18.

19.

A 5.25% solution of a substance is isotonic with a 1.5% solution
of urea (molar mass = 60 g mol™') in the same solvent. If the
densities of both the solutions are assumed to be equal to
1.0 g cm™, molar mass of the substance will be
(@) 210.0 gmol!' (b) 90.0 g mol™!
(¢) 1150 gmol! (d) 105.0 g mol!

(2007)

A mixture of ethyl alcohol and propyl alcohol has a vapour
pressure of 290 mm at 300 K. The vapour pressure of propyl
alcohol is 200 nm. If the mole fraction of ethyl alcohol is 0.6,
its vapour pressure (in mm) at the same temperature will be
(@) 360 (b) 350

© 300 ) 700 (2007)

The density (in g mL™") ofa 3.60 M sulphuric acid solution that
is 29% H,SO, (molar mass = 98 g mol ') by mass will be

(@) 145 (b) 1.64
(c) 1.88 (d) 1.22

18 g of glucose (C.H,,0,) is added to 178.2 g of water. The
vapour pressure of water for this aqueous solution at 100°C is
(@) 759.00 torr (b) 7.60 torr

(¢c) 76.00 torr (d) 752.40 torr

(2007)

(2006)
Density of a 2.05 M solution of acetic acid in water is 1.02 g/

(@ 1.14 molkg' (b) 3.28 mol kg! é
(¢) 2.28 mol kg! )

(d) 0.44 mol kg! (ll%
Equimolal solutions in the same solvent have %

mL. The molality of the solution is

@
(b)

(c) same boiling and same freezing points

(d) different boiling and different freezin (2005)
Two solutions of a substance (non electrofyte) areriixed in the
following manner. 480 mL of 1.5 M ofutten + 520 mL of
1.2 M second solution. What is t %ﬁ: final mixture?
(@ 1.20M (b) 1.50

(c) 1344 M (d) 2.7

Benzene and toluene fo

same boiling point but different freezing po
same freezing point but different boilin, |

(2005)

1dgdl solutions. At 20°C, the
vapour pressure of ben orr and that of toluene is 22
torr. The partial vagpur fbenzene at 20°C for a solution
containing 78 g of be
(@ 50 5

53.5

d 46 g of toluene in torr is

(2005)

b 1-«a

@ 1-2a (2005)

21.

22,

23.

L
S h—"‘ mL
2 % 10% molecules of urea are present in 100 ml of its solution.

)

25.

26.

27.

28.

ph orops/gcid (H,PO,), the volume of 0.1 M aqueous KOH
sohd uired is
(b) 20 mL

Which one of the following statements is false?
@

Raoult’s law states that the vapour pressure
over a solution is proportional to its

(b) The osmotic pressure (1) of a soluti
equation (= MRT, where M is the mlarityQf the solution.
(c) The correct order of oti essure for
0.01 M aqueous solution of eﬁ@und is
BaCl, > KCI > CH3COOH N
(d) Two sucrose solutions, o J olality prepared in
different solvents wi e same freezing point
depression. (2004)
Which of the followi rs shows a positive deviation

from Raoult’s law?2

(a) Water d@;
(b) Benzen&d
(c) Wdr S

(d) Ace

(2004)

groform

1

To neffalisexcoinpletely 20 mL of 0.1 M aqueous solution of

(d) 60 mL (2004)

The concentration of urea solution is
(a) 0.001 M (b) 0.01 M

©) 0.02M @ 0.1M (2004)

Which one of the following aqueous solutions will exhibit
highest boiling point?
(@ 0.01 M Na,SO, (b) 0.01 M KNO;

(¢) 0.015Murea (d) 0.015 M glucose (2004)

If liquids 4 and B form an ideal solution, the

(a) enthalpy of mixing is zero

(b) entropy of mixing is zero

(c) free energy of mixing is zero

(d) free energy as well as the entropy of mixing are each zero.
(2003)

25 mL of a solution of barium hydroxide on titration with a 0.1
molar solution of hydrochloric acid gave a litre value of 35 mL.
The molarity of barium hydroxide solution was
(@) 0.07 (b) 0.14

() 0.28 (d) 0.35 (2003)

In a 0.2 molal aqueous solution of a weak acid HX, the degree
of ionization is 0.3. Taking K for water as 1.85, the freezing
point of the solution will be nearest to

(@) —0.480°C (b) —0.360 °C

(¢) —0.260 °C (d) +0.480 °C (2003)
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29. In mixture 4 and B components show —ve deviation as

@ AVpy>0
(b) AH,, <0

(c) A — B interaction is weaker than 4 — A4 and

B — B interaction

(d) A4 — B interaction is stronger than 4 — 4 and

B — B interaction.

(2002)

of boiling point of the same solution is K

K =
@
(b)
©
(d)

1.86°C, find the increase in boiling poi
0.186°C

0.0512°C @

0.092°C

0.2372°C %Q (2002)

(Answer Key)
4. (a) 5. (o) 6. (b)
10. () 1. (a) 12. (a)
16. (o) 17. () 18. (c)
22. (b 23, (c) 24. (b)
28.  (a) 29.  (b,d) 30. (b)
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ng/plfwnwbéo/ms/

1. (a):K,=1.86 K kg mol !
AT,=0—(-2.8) = 2.8°C
Mass of solvent = 1.0 kg
Mass of solute = ?

Molecular mass of solute = 62
ATy = Kyxm
Weight of solute

_ Molecular mass of solute

Here solute is methyl alcohol, s% S
Givenn =52, N 1000
18

Mole fraction =

__52x18 _ 936
93.6+1000 1093

x 1000 .
Mass of solvent (g) 6. (b) : Given Pa
m= 2162 1000=2 P octane =
1000 62 W
heptal
ATy =Ky m >
octane
w 62x2.8
28=186x— = = =93
62 18  ° n%% -0.25
2. (¢) : Mass of solute taken = 120 g 100
Molecular mass of solute = 60 u e = 35 _ 0.30
Mass of solvent = 1000 g @ 114 -
Density of solution = 1.15 g/mL heptane = m =045
Total mass of solution = 1000 + 120 = 1120 g > ’ ’
0.30
x =———=054
Volume of solution = Mas.s - 1120 mL g octane 0 25 +0.30
Density 1.15 _ R N R
Mass of solute } Protal = xheptanep heptane Xoctane P octane

Molarity = Molecular mass of solute | 4 000
Volume of solution
2x1000x1.15 _
1120

120/ 60

=————x1000=
1120/1.15

N
3. (@) :4B ——> xA" + yB>

2.05%
- xol yo @
i=l-a+xo+yoa=1+ox +y
_i-1
S ST ey

4. (@) :AT,=K xm= fo

w; and w, = wt. of solv

m, = molecular wt. o

n
N+n

®

=0.45 x 105 + 0.54 x 45

=47.25+ 243 =71.55=72kPa
(¢) :Depression in freezing point, AT, =i X K, x m
For sodium sulphate, i = 3

= 001

1kg

Given, K, = 1.86 K kg mol!

AT,=3 x 1.86 x 0.01 =0.0558 K

(b) : The solution containing n-heptane and ethanol shows

=0.01 m.

non-ideal behaviour with positive deviation from Raoult’s
law. This is because the ethanol molecules are held together
by strong H-bonds, however the forces between n-heptane
and ethanol are not very strong, as a result they easily vapourise
showing higher vapour presure than expected.

(©) :Pr=pSxx+pyxy

where, P, = Total presure

Pp% = Vapour pressure of X in pure state
p% = Vapour pressure of Y in pure state
xy = Mole fraction of X = 1/4

Xy = Mole fraction of ¥ = 3/4

(i) When T =300 K, P,= 550 mm Hg
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10.

11.

12.

13.

ofl of3
. 550= Px (Z)-i- Py (Z)
= pY+3py=2200

(i1)) When at 7= 300 K, 1 mole of Y is added,
Pr= (550 + 10) mm Hg
xy=1/5 and xy,=4/5

= 560=p5 (%)+ Dy (%)
«.(2)

On solving equations (1) and (2), we get
p°% = 600 mm Hg and p% = 400 mm Hg

or p% +4py=2800

(a) : In solution containing non-volatile solute, pressure is
directly proportional to its mole fraction.
= vapour pressure of its pure component

x mole fraction in solution

solution

Psol = PO)(solvent
Let A be the solute and B the solvent
178.2
__np _ 18
Xs Cmgtng 18 1782
180 18
_99 _
X3 =994 =0.99
NOW Psolution = Po)(solvem = 175 x 099
Psolution = 17325
(a) : We have, P] = 520 mm Hg

and P; = 1000 mm Hg

Let mole fraction of 4 in solution = X
and mole fraction of B in solution = X,
Then, at 1 atm pressure i.e. at 760 mm Hg

P, X+ Py X, =760 mm Hg
P, X ,+ P (1- X ;) =760 mm Hg
= 520 X, + 1000 — 1000 X, = 760 mm

2
(a) : Isotonic solutions have same osmo

%, = C,RT, my=CyRT Q( %

iy oy

essure.

= X, = 50 mol percent

For isotonic solution, m; = T,
C] = C2
1.5/60  525/M

or,
V V
[Where M = molecular, t Ofthe substance]
or 1.5 525 < 510
60 M

(b) : According t

7

N
S

15.

16.

19.

20.

21.

1000 mL of solution.
. Mass of 3.6 moles of H,SO, = 3.6 x 98 g
. Mass of H,SO, in 1000 mL of solution =\3
Given, 29 g of H,SO, is present in 100
.~ 352.8 g of H,SO, is present in

2 x 3 = 1236 g of solution
Now. densi Mass 121 oL
- — = O
ow, density Volume 1
P -ps_n

d: —— =+

o O

760— p, _ 18/180

Ps
= 760- p 99-99p, = p,

760 x 99
100

(c): %: S x1000
1000d — MM,

whi molarity, d = density, M, = molecular mass

% 2.05 2,05
0x1.02-2.05%60 897

2.28 x 10 mol g! = 2.28 mol kg™!
: According to Raoult’s law equimolal solutions of all the
ubstances in the same solvent will show equal elevation in
boiling points as well as equal depression in freezing point.

=752.4 torr

(¢) : Total millimoles of solute
=480 x 1.5+ 520 x 1.2 =720 + 624 = 1344
Total volume = 480 + 520 = 1000

1344
i i = —=1344M
Molarity of the final mixture 1000
(a) : According to Raoult's law, Py = P°; X,
P% =75 torr
78/78 _ 1
Xp = (78/78)+(46/92) 1+0.5 1.5
1
Py =75x—=150 torr
1.5
(c) : Na,SO, = 2Na' +S0,*
1 0 0
1-o 20 o
I-a+2a+a
Vant Hoff factor (i) = —————— =1+ 2«

1

(d) : The extent of depression in freezing point varies with
the number of solute particles for a fixed solvent only and
it’s a characteristic feature of the nature of solvent also.
ATy= k> m

For different solvents, value of &, is also different. So, for
two different solvents the extent of depression may vary even
if number of solute particles be dissolved in them.
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22. (b) : In solutions showing positive deviation, the observed
vapour pressure of each component and total vapour pressure
are greater than predicted by Raoult's law, i.e.

Pa> P4 Pp> PeXps P> Pa ™t Pp
In solution of methanol and benzene, methanol molecules
are held together due to hydrogen bonding as shown below:

CH, CH, CH,
-e--O—H----0— H----0O—H----

On adding benzene, the benzene molecules get in between
the molecules of methanol, thus breaking the hydrogen bonds.
As the resulting solution has weaker intermolecular attractions,
the escaping tendency of alcohol and benzene molecules from
the solution increases. Consequently the vapour pressure of
the solution is greater than the vapour pressure as expected
from Raoult’s law.

(¢) : H3PO; is a dibasic acid.

NV, (acid) = N,V, (base)

0.1 x2x20=0.1 x1xV,

Ly, 201x2x20_ 40

23.

0.1x1
_6.02x10%° _ 05
24. (b) : Moles of urea = 600105 moles
Concentration (molarity) of solution
no. of moles of solute 1073
" no. of litres of solution 100 © 1000=0.01M %

25.

(a) : Elevation in boiling point is a colligative propertywhi
depends upon the number of solute particles.
B {]

Greater the number of solute particles in a solu

O
the extent of elevation in boiling point. %
Na,SO, — 2Na* + SO~

26. (a) : For ideal solutions, AH,,;, = 0, neither
nor absorbed during dissolution.

27
h@;d

27. (b):Ba(OH), HCI @
MV, = M)V,
M, x25=0.1 x 35
or, M, =0'12X535=0.14 %
28. (a):HX —— H'+X @
1 0 0

1-0.3

K (observed)
K (experime
K; (
gl
b TS
or, K rd) = 1.85 x 1.3 =2.405
AT =K7 lality = 2.405 x 0.2 = 0.4810

oint of solution =0 — 0.481 = - 0.481°C

or negative deviation, from Raoult's law, AV, <0
mix < 0. Here 4 — B attractive force is greater than
A and B — B attractive forces.

iy
) S
} 7 (b) : AT, = KbMBXWA %1000
_ Wy
AT, —Kfmxlooo
AT, K, AT, _ 0512
K, 018 186 OnAT,=0.0512°C

ATy Ky
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CHAPTER

7

How many litres of water must be added to 1 litre of an aqueous (@ 5.0x10%g
solution of HC1 with a pH of 1 to create an aqueous solution () 12x10°¢g (2010)
with pH of 27 8. In aqueous solution t . tion constants for carbonic acid
(@ 90L (b) 0.1 L are
() 09L (d) 20L (2013) K, = nd K, = 4.8 x 10!
The equilibrium constant (K, for the reaction Select thg r(-x ent for a saturated 0.034M solution of
Ny + Oy = 2NO,, at temperature T is 4 x 10*. The value of the carbo
. 1 1 (a) Thegoncenttion of H' is double that of CO3.

K_ for the re.actlon, NO(g) =5 NZ(g) + 5 OZ(g) at the same ®) &ration of COZ is 0.034 M.
temperature 1s (c) ntration of CO?" is greater than that of HCO;.
(@) 2.5x10? (b) 4= 10 . . ~ .

e ggncentration of H" and HCO;™ are approximately
(c) 50.0 (d) 0.02 (2012) aial
The pH of a 0.1 molar solution of the acid HQ is 3. The value @ (2010)
of the ionization constant, K, of this acid is A correct order of increasing basicity of the given conjugate
(@ 1x107 (b) 1x107 ases (R = CH,) is
© 1x107 @ 310" (2@> () RCOO <HC = C <NH, <R
A vessel at 1000 K contains CO, with a pressure of 0/5-dtn: (b) RCOO" <HC = C <R <NH,
Some of the CO, is converted into CO on the addi 0 () R <HC = C <RCOO" < NH,
graphite. Ifthe total pressure at equilibrium is 0.8 at (d) RCOO <NH, <HC=C <Rk (2010)
of K is % 10. Solid Ba(NO,), is gradually dissolved ina 1.0 x 10*M Na,CO,
(@) 1.8 atm (b) 3 atm solution. At what concentration of Ba>* will a precipitate begin
(¢) 0.3 atm (d) 0.18 atm (2011) to fonn?(KSp for BaCO, = 5.1 x 10)

At 25°C, the solubility product of Mg( i 1.0 x 10711, At (@ 41x10°M (b) 51x10°M
which pH, will Mg?* ions start i the form of (c) 81x10°M (d) 81x107M (2009)

Mg(OH), from a solution of 0-0 11. Four species are listed below :

(@) 8 () 9 (i) HCO; (i) H;O"

() 10 (@ 11 (2010) (iii) HSO; (iv) HSO,F

Three reactions involving . <2 given below: Which one of the following is the correct sequence of their

(i) HPO,+HO H,PO,” acid strength?

(i) H,PO, + H,&” "+ H,O' (@) iii <i<iv<ii

(iii) H,PO, + OH; 0, + O* (b) iv<ii<iii<i

In which of the a H,PO, act as an acid? (c) di<iii<i<iv

(@) (i) only (ii) only (d) i<iii<ii<iv (2008)
%d) (iii) only (2010) | 12. The pK, of a weak acid, (HA), is 4.80. The pK, of a weak base,

Solubili DI silver bromide is 5.0 x 10713, The quantity BOH is 4.78. The pH of an aqueous solution of the

corresponding salt, BA, will be
(a) 9.22 (b) 9.58
(c) 4.79 (d) 7.01 (2008)

n of AgBr is
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13.

14.

15.

16.

17.

18.

19.

For the following three reactions (i), (ii) and (iii), equilibrium
constants are given

()  CO + Hy0p) === COxy + Hyy; K,

(i) CHyg + H,Oy === COg) + 3Hyp; Ky

(iii) CHyg + 2H,O) == COy) + 4Hy); K

Which of the following relation is correct?

@ K K’=K? (b) KK, =K;

(©) K K=K, (d) K5=KK, (2008)

The equilibrium constants K, and Kp, for the reactions

X == 2Yand Z == P+ Q, respectively are in the ratio of
1 : 9. If degree of dissociation of X and Z be equal then the
ratio of total pressures at these equilibria is

(a 1:9 (b) 1:36

© 1:1 @ 1:3 (2008)

In a saturated solution of the sparingly soluble strong electrolyte
AglO, (molecular mass = 283) the equilibrium which sets in is
AglO,, = Ag',,, T 10,
If the solubility product constant K of AglO, at a given
temperature is 1.0 x 1078, what is the mass of AglO, contained
in 100 mL of its saturated solution?
(@ 1.0x10*g (b) 283 x102¢g
() 2.83x103%g (d) 1.0x107¢g

(2007)

The pK of a weak acid (H4) is 4.5. The pOH of an aqueou(z2 ’
bufferd solution of HA in which 50% of the acid is ionized'%

@%ﬁ

25.

(a 7.0
(c) 25

(b) 4.5
) 9.5

constant of the acid will be
(@ 02x10° (b) 5.0 x 107
(¢) 5.0x10% (d 5.0x10"1
Given the data at 25°C,

Ag+TI - Agl+e ; E°=0.1%
Ag —> Agt+e ; E°=-0.800
What is the value of log K, for

(2.303E =0.059 V)
F

(@ -8.12 O 12

+
(c) —37.83 13
The equilibrium r the reaction,
—_— ; + —

20 5 O

(2006)

e value of K, for the reaction

(b) 2.40 x 1073

(d) 4.9 x 10?2 (2006)

20.

21.

26.

29
Phosphorus pentachloride dissociates as follow: a ed
reaction vessel,

If total pressure at equilibrium of the reactj is P and
degree of dissociation of PCl; is x, the p@sum of PCl,

will be

o (5 o (.‘@
o () 5

(2006)

AN
Ammonium hydr wphidg
H,S gasesin @nt € decomposition reaction reaches
equilibrinm, the
equilibrin k.
temperature is
(a) 0 Q

it for NH,HS decomposition at this

(b) 0.18

(d) 0.11 (2005)

¢ following acids which has the lowest pK  value?

SCOOH (b) (CH;),CH - COOH

OOH (d) CH;CH,COOH (2005)
Mhat is the conjugate base of OH?
(@ O, (b) HO
() O (d) o (2005)

Hydrogen ion concentration in mol/L in a solution of pH = 5.4
will be

(a) 3.98 x 108
(c) 3.68 x 10
For the reaction,
2NOqy) 2NO) * Oy

(K. = 1.8 x 10°° at 184°C)

(R = 0.0831 kJ/(mol.K)). When K, and K, are
compared at 184°C it is found that

(@)
(b)
©
(d)

(b) 3.88 x 106

(d) 3.98 x 10°6 (2005)

—_

K, is greater than K,
K, is less than K,
K, =K.
whether K, is greater than, less than or equal to K, depends
upon the total gas pressure.
(2005)

The exothermic formation of CIF, is represented by the equation:
Clyg) + 3F,, == 2CIF;); AH=-329 k]

Which of the following will increase the quantity of CIF; in an
equilibrium mixture of Cl,, F, and CIF;?

(@)
(b)
(©)
(d)

Increasing the temperature
Removing Cl,
Increasing the volume of the container

Adding F, (2005)
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27. The solubility product of a salt having general formula MX, in CuSO, solution deposits 1 gram equivalent t

28.

29.

30.

31.

32.

33.

34.

3s.

water is 4 x 10712, The concentration of M?" ions in the aqueous
solution of the salt is
(@ 20x10°%M
(c) 1.6x10*M

Consider an endothermic reaction X — Y with the activation

(b) 1.0 x 104 M

(d) 4.0 x10°M (2005)

energies £, and E, for the backward and forward reactions,
respectively. In general

(@) E,<E (b) E,> E;

() E,=E

(d) there is no definite relation between £, and E,.  (2005)

The molar solubility (in mol L") of a sparingly soluble salt MX,
is 5. The corresponding solubility product is K, . s is given in
terms of K by the relation

(@) s=(K,/128)"* (b) s=(128K,)"

(©) s=(256K,)"5 (d) s=(K,/256)"" (2004)

The equilibrium constant for the reaction,
Nog T Oz9 == 2ZNOy,
at temperature T'is 4 x 107, The value of K, for the reaction :

1 1 .
NO, — ENz(g) + 7 O,y at the same temperature is

(@ 2.5x10? (b) 50
(c) 4x10* (d) 0.02 (2004)
For the reaction, CO( +Cl, . = COCl, ,theK /K isequal
g) 2(g) 2(g) P e
to N
(@) 1/RT (b) RT \
() ~RT (d 1.0 %
What is the equilibrium expression for the reaction@
Py T 50, = P40y y? %
_ _[P40y] [P4010]
@ Ke=p0,F ® Ke=3pq0
[P41[0,] [P4][0,]

K. =[0,]° a K= 2
© K=0F @ K= 55 (2004
The conjugate base of H,PO, is
@ PO (b) P,0Os
(c) H;PO, (d) HP (2004)
When rain is accompanied upderstorm, the collected rain

water will have a pH v.

(a) slightly lower%h i water without thunderstorm
(b) slightlyhighe en the thunderstorm is not there
(c) uninfluenced\by ence of thunderstorm

which depends

e amount of dust in air.

(2003)
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the cathode.

36. The correctrelationship between free energy ch réaction

c

and the corresponding equilibrium const:
(@ AG=RTInK. (b) -AG=RTIn
(¢) AG°=RTInK, (d) -AG®° (2003)

The solubility in water of a sp@W uble salt 4B, is
9,

1.0 x 107 mol L. Its solubili .\) ill be

(b) 4%
For the reaction equil

(d) 0
1,
N204(g) i 2NO g %
u@ Oand NO, at equilibrium are
N >

ol L respectively. The value of K,

(4

37.

@ 4x1075

€ 1x107 (2003)

38.

the concentratiof
4.8 x 102 and

(b) 3

(2003)

39 d e reaction equilibrium:
) Oy == 2505, ; AH° =198 kJ.

e basis of Le Chatelier's principle, the condition favourable

.'

Q

(0]

Qs

> (b)

©
(d)

the forward reaction is
lowering of temperature as well as pressure
increasing temperature as well as pressure
lowering the temperature and increasing the pressure
any value of temperature and pressure.

(2003)

In which of the following reactions, increase in the volume at
constant temperature does not affect the number of moles at
equilibrium?

(@) 2NH; —» N, + 3H,

() Cig* (1/2) Oy = CO
(€)  Hagg) T Ong) = HoOng)
(d) None of these.

Change in volume of the system does not alter the number of
moles in which of the following equilibria?

(@)
(b)
(©
(d)
For the reaction

CO(g) + (172) Oyq) = COy), K, /K, is
@@ RT (b) (RT)!
© RD'”? d) ®RD'"

(2002)
41.

Ny + Oxp == 2NOQ
PCls == PClyy) * Clyy
Ny + 3Hy) == 2NHs
SO,Clyy == SOy + Clyy (2002)

42,

(2002)
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43. Let the solubility of an aqueous solution of Mg(OH), be x then

44,

its K is

@ 4 (b) 108x°

(c) 27x* (d) 9x (2002)
Species acting as both Bronsted acid and base is

(@) (HSOy! (b) Na,COs

(c) NH; (d) OH! (2002)

(d) 9. (@
(b) 15. ()

(d) 27. (b)
(d) 33. ()

(©) 39. (o)
(@) 45. (a)

45.

{Answer Key )

1 M NaCl and 1 M HCl are present in an aqueous ti0 e

&

N (2002)

solution is

(a) not a buffer solution with pH < 7
(b) not a buffer solution with pH > 7
(c) a buffer solution with pH < 7

(d) a buffer solution with pH > 7,

4. (a) 5. (o) 6. (b)
10. (b) 1. (d 12. (d)
16. (d) 17. (@) 18. ()
22. (b) 23. () 24. (d)
28. (a) 29. (d) 30. (b)
34. (a) 35. (o) 36. (d)
40. (d) 41. (a) 42. (o)
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Q

1. (a) : Initial concentration of aq. HCl solution with pH 1 = 101 M | 7.  (¢) : Given, (Ky)aepr = 5.0 X 1013 @

The required equation is, S
KBr + AgNO; ——> AgBr

10 x 1=102 (1 + Vy) Given, [AgNO;] = 0.05 M

0.1 = [Ag"]=[NO3;]=0.05 M

=14V, AT = (K, ),
10=1+7V, = 0.05x[Br]=5%

= 1/,=9L _5x1077

= [Br] \ M
2. (¢): Nyy + Oy —> 2NO, K, = 4 % 10 () @
VK- (B

By multiplying the equation (i) by 1
2 [KB M

1 1 ..
ENM’) + P Oye) —> NO(, -+ (i) Molar

Stion (L)
K, =JK =V4x107* =2x1072 (@c 221“/“’1“20
1 x% rl (Mol. wt. of KBr =120)

By reversing the equation (ii), we get
Br— 1 x 1071 x 120 = 120 x 10!
5 2x107°g

H" + HCO;; K, = 4.2 x 107
H' + CO;; K,=48 x 1071

"+ K, >> K,, so H,COj; ionises more than HCO; and hence,
> contribution of H" is mostly due to ionisation of carbonic acid,

%x//zlfwna/bl}o/wsx

Final concentration of this solution after dilution = 102 M
MV =MV, + TV,

1 1
NOy —> 5 Nag T 5 O

1 1
7= = =50.0
¢ Kl 2x1072
3. (b):pH=3

Molarity = 0.1 M

[H'1=K,C

H = 10"H= 103 thus the concentrations of H" and HCO; are approximately

iz equal.
102 = JK,x0.1 or 10°=K,x0.1 %@ X

K. =105 9. (a) : The order of acidity can be explained on the basis of the
¢ acidity of the acids of the given conjugate base. Stronger is the
4. (a) : COy ) + Cfy = 2CO0,, @ acid, weaker is the conjugate base. Since RCOOH is the
0.5 atm strongest acid amongst all, RCOO is the weakest base. Due to

05_P p & sp hybridised carbon, acetylene is also acidic and hence a weak
Total pressure = 0.5 — P+ 2P =\ % base but stronger than RCOO~. As sp>® carbon is less
P=03 electronegative than sp? nitrogen, R~ is more basic than NH5.

P 2
Kp = Q- (2F) = (06_2‘7 .8 atm
PC02 (0.5-P) (O -

10. (b) : K,, for BaCO; = [Ba>"][CO3 ]
given, [CO3]=1x 10*M (from Na,COj;)
K,=51x10"
5.1 x 10 = [Ba2*] x [107]
= [Ba¥]=5.1x10°M

1 x 1011 = [o.o‘ﬁ%
~ [OH P = 10 Thus, when [Ba?*]= 5.1 x 10~ M, BaCO; precipitate will begin
o

5. (©: (Ksp)Mg(OH)z :<LM

3 to form.
= [OH] Q< 11. (d) : HSO;F is the super acid. Its acidic strength is greater than
any given species. The pK, value of other species are given

4 =10 below :

HCO; — 1025
H,0* - -1.74
HSO, — 192
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Lesser the pK,, value, higher will be its acidic strength. Hence
sequence of acidic strength will be
HSO,F > H;0" > HSO,~ > HCO5
12. (d) : Given that pK, = 4.8 and pK, = 4.78
pH =7+ 1/2 (pK, — pK,)
=7+ 1/2 (4.80 — 4.78) = 7.01
13. (d) : COy + HyOp) == COs) T Ho
_[CO,][H,] :
17 [COJIH,O] - @)
CHygy T Hy0p) == COy) + 3Hy
_ [coH, T’ )
27 [CH,J[H,0] - ()
CHy) + 2H,0) == COy + 4Hy,
4
k, - [CONMT .
[CH, ][H,0]
From equations (i), (ii) and (iii) ; K3 = K; x K,
14. (b): X—=—=2Y;, Z—P+Q
Initial mol. 1 0 1 0 0
At equilibrium 1-a 2a 1-a a a
20 :
P? (1+oc Pi)
K, =L =~~~ 2
PPy l1-a p
l+a ! <
« 5)_a N
Py F, (1+oc P2j(l+a sz \)
S DS
2 P, 1-a
P,
SIS
4 I ¢
= KP‘:I—ocz (%
_4’R
= BKp = 1— o2 &
Kp
i g —L =1 N
Given is X, 9 W t
2
Substituting values of from equi¥ i 8ad (ii) into (iii), we
O
4’ i
1-a® _1 4R 1
Rl D — — I —
o’p, O P, P, 36
> O
I-a \
15. (¢) AglO, S= @* M0, [S = Solubility]
S
Ks’p - S2 Q
or, $2 = r, S=1.0 x 10 mol/L
= 4% 283 g/L
4
S 07'x283
1000

)

»

18.

9

1.0 x107* x 283 x 100

1000
=283 x 10+ g/100 mL
=2.83 x 103 g/100 mL

(d) : For acidic buffer, pH= pK, + log@
When the acid is 50% ionised, [A%g\@y
or pH=pK,+logl or p
Given pK,=4.5 .. pH=4.5
pOH=14-45=95
@: H4 H%
_[HT)A* ]

[H']H4T]
K, = [H, 4] @E

_ 1) —10
na==e )y sene -

WK,=1x107x5%x107"

g/100mL

[H,

=5x 1075

Qs Agyy + T, B2 =— 0152V
e, E°=—0.800 V

d:
A A
A +1,E°=-0952V

+
g+
2059 0.059

-0.952=

logK

ie.

‘cel
n
0.952
logK,, =———"==-16.135
&8s 0.059

logKSp

9))(a) : SOs = SOy + 1/2 Oy

22,

[S0,1[0,]'"% _

[SO;]
8O3 + 172 Oy) 7= SOsq

SO 1

) 2 = Ke ... (ii)
[SO,][0,]

K.=49x1072

4.9x1072

For 2802(g) + O2(g) - 2803(g)
SO.F . n_ !

[SO,F'[0,] ¢ 49x4.9x107

= 10000 =416.49
24.01

(@) : Given PCls ) = PCly(,, + Cl, (o

t=0 1 0 0

leg 1-x X X

Total number of moles=1-x +x +x=1+x

x
Thus partial pressure of PCl; = (7) P

I+x
@): NHGHS () = NHy (o) TH,S ()
Initial pressure 0 0.5 0
At equi. 0 0.5+ x X

Total pressure = 0.5 + 2x = 0.84 .. x = 0.17 atm
K, = papy * Prys = (0.5 +0.17)(0.17) = 0.11 atm?

(b) : Higher the pK, value, weaker is the acid. Hence, strongest
acid has lowest pK, value.
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23.

24,

25.

26.

27.

28.

29.

30.

(d) : Conjugate base of OH™ is O
OH = 0> +H'

(d) : pH = — log[H']
[H"] = antilog (—pH) = antilog(-5.4) =3.98 x 107
@) : K, = K.(RT)™
An=3-2=1
K, =K, (0.0831 x 457)!
K,> K,

(d) : Clyg) + 3F,q = 2CIF;,); AH =-329 k]
Favourable conditions:
(i) As the reaction is exothermic, hence decrease in
temperature will favour the forward reaction.
(i) Addition of reactants or removal of product will farour
the forward reaction.
(iii) Here An=2—4=-2 (i.e., —ve) hence decrease in volume
or increase in pressure will favour the forward reaction.
(b) : MXy) = M?' () + 2X
s 2s
K, =5 (25)7 = 4s°
4 x10"12=14s% or, s=1x 1012
o, s=1x10*M = [M?>]=1x10*M
(a) : For endothermic reaction, AH = +ve
AH = E;— E,, it means E, < E,

(@) : M X, (solid) = M, + ZLX* @
S S

Solubility product, K, = s x (4s)* = 256 s>
/s
5 pr _ (pr\

S

S =\256 ~ (256
(b) : Ny + Oy) == 2ZNO(,
[NOT® 4
= LX) 45100
¢ [N,][0,]

&

1 1
NOy = 3 Nyp *+ 7 0xy

o MNal?[0.1% 1

¢ [NO] JK, \/ 1&46
__ 1 _100_4,
C2x1072 2

An=1-2=-1

33.
34.

3s.

36.

37.

D)

0.

42,

43.

44.

45.

+ \d

(d) : Conjugate base is formed by the removal of Hxonma
H,PO, — HPO? + H* Q

uld

(a) : Due to thunderstorm, temperature increase;
increases, [H'] also increases, hence pH

(c) : pHofan acid cannot exceed 7. Here we
[H*] that comes from H,O.

1.2x1072%x1.2x1072
4.8x1072
2=3 x 103 mol L

KC
conversion of SO, to SO; is an exothermic reaction,
h

X
3
efiye decrease the temperature will favour the forward reaction.
te is also a decrease in volume or moles in product side.

us the reaction is favoured by low temperature and high
pressure. (Le-Chatelier's principle).

(d) : For those reactions, where An = 0, increase in volume at
constant temperature does not affect the number of moles at
equilibrium.

(a) : In this reaction the ratio of number of moles of reactants
to products is same i.e. 2 : 2, hence change in volume will not
alter the number of moles.

(©): K, =K, (RT)*" ; An = 1—[1+%} :1—%:—%
K _ -1/2
Kf—(RT)

(@:

Mg(OH), — [Mg**] + 2[OH]
X 2x

K, = [Mg*] [OH P

or, K, = (x) ¥ (2x)? = x x 4x? = 4x?

(a) : According to Bronsted-Lowry concept, a Bronsted acid is
a substance which can donate a proton to any other substance
and a Bronsted base is a substance which can accept a proton
from any other substance.

(HSO,) can accept and donate a proton.

(HSO,) + H" - H,S0,

(HSO,) — H" - SO}

(a) : HCl is a strong acid and its salt do not form bufter solution.
As the resultant solution is acidic, hence pH is less than 7.

==
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REDOX REACTIONS

CHAPTER

3

AND ELECTROCHEMISTRY

Consider the following reaction. (a) oxidises oxalic aci c dioxide and water
- g " 2 (b) gets oxidised by % hlorine
xMnO; + yC,0; + zH" — xMn*" +2yCO, + EHzo (¢) furnishes H" ioffg-taadditfon to those from oxalic acid
The values of x, y and z in the reaction are, respectively (d) reduces perma % Mn?*,
(@) 5,2 and 8 (b) 5,2 and 16 ) (2008)
(¢) 2,5and8 (d) 2,5 and 16 (2013) | 8. Given E° _ E%paip, = 042 V
Given The pot'
Et e = = 0.74 Vs E°\pyogmm2s = 151V Cr| Cr¥ (0. e?*(0.01 M) | Fe is
E°cyod o3t = 1.33 Vi E°yer- = 1.36 V @ BAN 7 () 026V
Based on the data given above, strongest oxidising agent will (© (d) -0.339V
be (2008)
(a) MnO, (b) CI 9. e
(¢c) Cr** (d) Mn?* (2013) %H (1 M) || Cu** (1 M) | Cu (E° = 1.10 V)
W, owed to be completely discharged at 298 K. The relative

The standard reduction potentials for Zn**/Zn, Ni?*/Ni, and

Fe**/Fe are — 0.76, — 0.23 and — 0.44 V respectively. Th{ ([Zn2+]\

reaction X + ¥** — X?>" + Y will be spontaneous when \gconcentmtion of Zn?* to Cu?* k 2+ J is
} [Cu

)

]
@ 9.65x 10* (b) antilog(24.08)

(a) X=Ni, Y=Z2n (b) X=Fe, Y="7n
X="7Zn, Y=Ni X=Ni, Y=F
(C) n, l(d) 1, € 0 (C) 373 (d) 1037.3
The reduction potential of hydrogen half-cell Will@ i (2007)

if

(@) p(Hy) = 1 atm and [H] = 2.0 M 10. Theequivalent conductances of two strong electrolytes at infinite

) p(Hz) _ | atm and [H'] = 1.0 M dilution in H,O (where ions move freely through a solution) at
)) = = 1. o : .

(©) p(Hy) =2 atm and [H] = 1.0 M @ Aoy 08 enlequi

(d) p(Hy) = 2 atm and [H] = 2.0 M (2011) CH3COONa . cm*/equiv.

A°ycr = 426.2 Scm?/equiv.

The Gibb’s energy for the decomp 1,0, at 500°C What additional information/quantity one needs to calculate A°
is as follows : of an aqueous solution of acetic acid?
2/3A1,0; ——> 4/3A1+ O % 966 kJ mol™'. (@) A° of chloroacetic acid (CICH,COOH)

The potential difference nee fot~elttrolytic reduction of (b) A° of NaCl
Al,O; at 500°C is at least (¢) A° of CH;COOK
(a) 50V (b)(& (d) The limiting equivalent conductance of H" (A°y+).
(c) 3.0V o (2010) (2007)
Given : E°po3+/p. = % E°p 2t p. =—0.439 V. The value | 11. Resistance of a conductivity cell filled with a solution of an
of standard ‘ﬁ Q potential for the change, electrolyte of concentration 0.1 M is 100 Q. The conductivity
Fe’*,)+e > F will be of this solution is 1.29 S m™'. Resistance of the same cell when
(a) . 5) 0.385V filled with 0.2 M of the same solution is 520 Q. The molar

Q(d) — 0270 V (2009) conductivity of 0.02 M solution of the electrolyte will be

] ) ) ) (@ 124 x 10* S m? mol ™!
Amount \ \ acid present in .a so.lutlon can be determined (b) 1240 x 10+ S m? mol'!

ith KMnO, solution in the presence of H,SO,. (©) 124 x 10* S m? mol!

gives unsatisfactory result when carried out in () 124 x 104 S m? mol! (2006)
nce of HCI, because HCI
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12. The molar conductivities A°_ and A°, . at infinite dilution | 19. The limiting molar conductivities A° for NaCl, KBr, re
in water at 25°C are 91.0 and 426.2 S cm?mol respectively. To 126, 152 and 150 S cm? mol™! respectively. The or ris
calculate A°,, , the additional value required is (@) 128 S cm? mol™! (b) 176 S cm?
(@) Ao (b) A°kc (c) 278 S cm? mol™! (d 302 S cm? (2004)
© ANaon ) Anacr (2006) 20. The standard e.m.f. of a cell, involving ong\elec§yn change is
13. Which ofthe following chemical reactions depicts the oxidising found to be 0.591 V at 25°C. The Hibriu nstant of the
behaviour of H,SO,? reaction is (F = 96,500 C mol, R%lmd‘)
(@) 2HI+ H,S0, — I, + SO, + 2H,0 (@) 1.0 x 10! (b) 1.0 x
(b) Ca(OH), + H,SO, — CaSO, + 2H,0 (¢) 1.0 x 10" (d) 1.0 (2004)
() NaCl + H,80, — NaHSO, + HCI 21. Consider the following E° va
(d) 2PCls + H,SO4 — 2POCl; + 2HCI + SO,Cl,. Eo _077V. (6 014V
(2006) Fe3 Rt ’ ’ !
Under standard condi ential for the reaction
14. Electr(z)lyte : KCl |KNO, |HCl |NaOAc |NaCl SIl(S) + 2Fe3+(aq) 3 OF 2 o is
(S ecm? mol™") | 149.9 | 145.0 |426.2 |91.0 126.5 @ 168V .
Calculate molar conductance of acetic acid using appropriate (c) 091V 0.63 V (2004)
Ir%ola.r co.nductances of the electrolytes listed above at infinite 22 Ina hydrSaedonaamiuel cell, combustion of hydrogen ocours
dilution in H,O at 25°C. to
(@) 5172 (b) 552.7 @ ¢ te h@
(©) 390.7 (d) 217.5 (2005) b) ¢ ntial difference between the two electrodes
15. Aluminium oxide may be electrolysed at 1000°C to furnish (©) ((py igh purity water
aluminium metal (At. Mass = 27 amu; 1 Faraday = 96,500 mowe adsorbed oxygen from electrode surface.
Coulombs). The cathode reaction is (2004)
AP+ 3e” — Al @ng the properties (4) reducing (B) oxidising
To prepare 5.12 kg of aluminium metal by this method would QZD“ omplexing, the set of properties shown by CN~ ion towards
require etal species is
(@) 5.49 x 107 C of electricity % @ 4 B (b) B, C
(b) 1.83 x 107 C of electricity \) () C 4 (d) 4, B, C. (2004)
(c) 549 x10% C of electricity % 24. Standard reduction electrode potentials of three metals 4, B and
(d) 5.49 x 10'° C of electricity @ C are +0.5 'V, 3.0 V and —1.2 V respectively. The reducing
16. The highest electrical conductivity of the foll% us power of these metals are
solutions is of @ B>C>4 (b) 4>B>C
(@ 0.1 M acetic acid @ (© C>B>4 (d 4>C>B (2003)
(b) 0.1 M chloroacetic acid 25. For a cell reaction involving a two-electron change, the standard
(¢) 0.1 M fluoroacetic acid e.m.f. ofthe cell is found to be 0.295 V at 25°C. The equilibrium
(d) 0.1 M difluoroacetic acid. % (2005) constant of the reaction at 25°C will be
(@ 1x1071° (b) 29.5x 107
17. The EOM3+/M2+ values for Cr, M %‘l’ oare— 0.41,+1.57, (c) 10 (d) 1 x 1010 (2003)
0.77 and +1.97 V respectivel .. irch one of these metals i
the change in oxidation st; “ to +3 is easiest? 26. For the redox reaction:
Zng, + Cu?* (0.1 M) — Zn* (IM) + Cu,
(@ Cr G taking place in a cell, E°__ is 1.10 volt. E__ for the cell will be
(C) Fe O xz (2004) RT cell cell
. _ ) (2.303—20.0591)
18. In a cell that ut111 < tion, F

Zng + 2H' (4 > Zn Hyg)
addition of H. tchathode compartment, will

haNEaRg Shift equilibrium to the left

(2004)

@ 2.14V
()

When during electrolysis ofa solution of AgNO,, 9650 coulombs
of charge pass through the electroplating bath, the mass of silver
deposited on the cathode will be
(@) 1.08¢g (b) 108 g
(c) 2l6g (d) 108 g

(b) 1.80 V

1.07 V (d) 0.82V (2003)

(2003)
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28.

29.

30.

31.

The heat required to raise the temperature of body by 1°C is
called

(a) specific heat

(b) thermal capacity
(c) water equivalent
(d) none of these.

Which of the following reaction is possible at anode?
(@) 2 Cr*+7H,0 — Cr,0;7 + 14H"

(b) F,—2F

(¢) (1/2) 0, +2H" — H,0

(d) None of these.

What will be the emf for the given cell,
Pt|H, (P) | H 4 | | Hy (P2) | Pt

(2002)

(2002)

B RT, B
BT og ) 5rlo¢p

@ Alrog !

RT, P
© ?logﬁ (d) none of these. (2002)

If ¢ denotes reduction potential, then which is true?
@ E°ca= %ght — Ot

() E%en = Orep + Orighe

©  E°en= Qrep — %ght

(d)  E%en= ~(Prep + Dright)

(@) 3. (©
(b) 9. (d)
©) 15. (a)
©) 21. (c)
©) 27. (b)
(b) 33, (d)

32.

Ancwar Kav)
Answer Key

4

10.
16.
22.
28.
34.

Conductivity (unit Siemen's S) is directly proporti
of the vessel and the concentration of the solutt
inversely proportional to the length of the ve,
of the constant of proportionality is

(@ S m mol! (b) S m? mol!
(¢) S?m? mol (d) S*m? mol?

CaC204 + 2HC1 — Ca %)
Mg(OH), + 2NH,CI —><
Zn +2AgCN — 2 ‘&l (N

sthg agent and ultimately forms

(2002)

\then the number of electrons

(2002)

— Eight (b) E = Epeg + Epign
right — Eler () E'= ~(Egn + Eleg)
(2002)

(c) 5. () 6. (o)
(b) 1. (a) 12. ()
) 17. (a) 18. ()
(b) 23. (c) 24. (a)
(b) 29. (a) 30. (b)
(©) 35. (c)
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ng/plfwnwbéo/ms/

(d) :2MnO, + 5C,0;” + 16H* — 2Mn?* + 10CO, + 8H,0
x=2,y=5,z=16

(a) : Greater the reduction potential of a substance, stronger

is the oxidising agent.

- MnOy is the strongest oxidising agent.

(¢) : The elements with high negative value of standard

reduction potential are good reducing agents and can be easily

oxidised.

Thus X should have high negative value of standard potential

than Y so that it will be oxidised to X** by reducing Y** to Y.

X=Zn, Y=Ni

Zn + Ni** — Zn?* + Ni

Alternatively, for a spontaneous reaction £° must be positive.

E°=FE°

o
reduced species E oxidised species

=-0.23-(-0.76)
= E°=+053V
(¢c) :2H" @y T2 —> Hy (g
e 00591,  PH,
Ered _Ered - n lo ﬁ
0.0591 2
E . 4=0-——log—
red 2 (1)2

correct.

(d) : The ionic reactions are :
2/3A1L" + 4 —3 4/3Al
2/30; —> 0, + 4e

Thus, no. of electrons transferred = 4 = n
AG = -nFE = — 4 x 96500 x E
or 966 x 103 = -4 x 96500 x E

__966x10°
4 % 96500

(¢) : Given,
Fe’* + 3¢ —> Fe ;
Fe?* + 2¢e- —> Fe ;
Required equation is
Fe** + ¢ —5 Fe?'
Applying AG® = ¢y

5 AGS = AGS A%}
(-nsFES) = (—n FEA FES)
S =3ES — 2E9 = .036) — 2 x (-0.439)
. 0.77V

sent in a solution can be determined by
nO, solution in the presence of H,SO,.

K,SO, + 2MnSO, + 10CO, + 5H,0

N

E,.q will only be negative when py, > [H']. So option ((&

D)

cel
< cell =

10.

11.

Titration cannot be done in the prese gecause KMnO,

(Ot HC
being a strong oxidizing agent oxidise HGI to Cl, and get

itself reduced to Mn?". So actu§ u t of oxalic acid in

solution cannot be determin

(b) : Cr - Cr** + 3¢ N 72V

Fe?" 4+ 2¢- — Fe ° 42V

2Cr + 3Fe*" — 2Cr3*

Eocell = Eocathode - Eo
0.3

Eocell = U

According tox ion,
g [Cr3+]2

Een=E %" 10

[Fez+ ]3
14

— (-0.72)

(0.1)
" 0.01)}

og

.059

log,,10*

6
.3 -0.039
0.261 V

9

Zn + Cu® — Zn*" +Cu
7 2+
log L n2+]
[Cu™]
When the cell is completely discharged, E.., = 0
0.0 Zn*"
~ 0.059 log [ n2+]
2 [Cu™"]
[Zn*] _ 2x1.1
[Cu’']  0.059
Zn2+
Cu2+

(b) : According to Kohlrausch’s law, the molar conductivity
at infinite dilution (A°) for weak electrolyte, CH;COOH is

o 0.059
Ecell = Ecell - 7

0=1.1

2+

lo =373

or, log
Cu 2+

—10%73

or

] ] ] ]
Acn,coon = Ach,coona + Aucl — Anact

. o
So, for calculating the value of AOCH3COOH , value of Anact

should also be known.

(a): K:l(i) ie. 1.29:L(£)
R\a ’ 100\ a

l/a =129 m™!
R=520Q for 0.2 M, C=0.02 M

m

1000 1x129 1000
= X X
0.02

= 10° m?
molarity 520

=124 x 10* S m? mol!
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Redox Reactions and Electrochemistry

12.

13.

14.

15.

16.

17.

(d) : CH;COONa + HC1 — CH;COOH + NaCl
From the reaction,

o o] — o o]
A°chycoona + A%Her = A°crycoon + A%Nact

] — o o] o]
or, A°cuycoon =A°chycoona T AHer — ANaci

Thus to calculate the value of A°cy coon one should know
the value of A°y, along with A°cr,coona and A°pey.

(a) : In the reaction,
2HI + H,SO, —» I, + SO, + 2H,0
+1-1 1 +6-2 0 +4 )
I** half reaction : 2HI — 1,
-1 0
In this reaction oxidation number of I increases by one, thus
this is an oxidation reaction and HI behaves as a reducing
agent.

11 half reaction : H,SO, — SO,
+6 +4

In this reaction oxidation number of S decreases by two,
thus this is a reduction reaction and H,SO, behaves as oxidising
agent.
(©) : A%xcon = A”acona T Anar — Avaci

=91.0 + 426.2 — 126.5

=390.7 S cm? mol™!

(a) : From Faraday's 1st law,
W =27 x Q [W= weight, Z = electrochemical
equivalent, O = quantity of electricity]

Now E =Z x F [E = equivalent weight , F'= Faraday

E
W=—x
or e 0 \
WxF WxF \
o Oty T %
n
[4 = Atomic weight , n = valency of ion] %
nXwxXF
or @= R
3x5.12x10° x 96500
= =5.49 C
27
(d) : Higher the acidity, higher gl ency torelease

ical conductivity.
acid due to electron
s so as it will show

protons and hence lighter will bexths
Difluoroacetic acid will be st %
withdrawing effect of two ffuorina
maximum electrical con V.
(a) : Cr?* | Cr¥* = +0.

Mn?" | Mn?" = - 57

Fez+ | Fe3+ —

- 0.77N
Co*" | Co’ = —
More is the value™ tion potential more is the tendency

§num oxidation potential value, therefore
Be easiest.

_~ 2
= Zn*" )t Hy

[Zn™" 1% py,

iy

[H*]?

19.

20.

21.

>

24.

39
On adding H,SO, the [H*] will increase there Eowill
also increase and the equilibrium will shift to s thQsight.
(@)t Ao =A% L +A°,, ‘
il

Ak =A° . +A°

Aoy =A° . +A°

T

%

Cl

Q

Equation (i) + (ii) — (iii)
A°\apr = A°Na+ + A°B -
=126 + 152 - 150 = 2 mol™!

E

C

(¢): Ecn =E°

cell —

(C) : Sn/sn?* +EOFe3+/Fe
C?j 14+0.77=091V
b

t conversion of chemical energy to electric energy

22.
made considerably more efficient (i.e. upto 75%) than
t % maximum now obtainable through burning of fuel and
g the heat to form steam for driving turbines. Furthermore,

the water obtained as a byproduct may be used for drinking by
the astronauts.

At anode : 2H,,) + 40H ;) — 4H,0(, + 4e”

At cathode : Oy, + 2H,0(;) + 4e — 40H,

2Hy(g) + Oy = 2H0y)

(aq)

(¢) : CN ions act both as reducing agent as well as good

complexing agent.

(a: A B C

E°.,4 05V 30V -12V

More is the value of reduction potential, more is the tendency

to get reduced, i.e. less is the reducing power.

The reducing power follows the following order:
B>C>A.

o 0.0591
(d): E°n="""logk,

0.295= @log&.
0.295 = 0.0295 logk,

K, =antilog 10 or K, ,=1x10°

or,

or,

E

cell = Eocell -

(©): o1
Heren=2,E° =

1.10V
Ecell :1'10_@10g10

E.p=1.10 - 0.0295 = 1.0705 V

0.0591 1
Ty log
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27. (b) : The mass of silver deposited on the cathode AC . .
or §=K—[K = constant of proportionality,
_ 1089650 _ 10 g SLL
96500 = oL
o &
28. (b) : It is also known as heat capacity. Unit of K = Sxm 1 _S sz X m
29. (a) : Here Cr** is oxidised to Cr,03". m? x % m” x mol
m
30. (b): 2H' +2¢ —> Hy(Py) = S m? mol”! NS
H,(P)) — 2H" + 2¢” 33. (d) : The oxidation states show aonly in reaction (d).
. “2¢ /0N
Overall reaction : H,(P;) — H,(P,) of " € AN
Zn +2AgCN $Zn(CN)
poge RT B _ RC P kT, B ¢ 2
- T T S T e
34. (¢0): 3 4 (\ - .
31. (a) : Ecell = Eright (cathode) — Eleft (anode)* Mn203 ¢ = \J@ < [MHO4] :
32. (b):S o A (4= area) <> 4
S o< C (C = concentration) N MnO,
1
S e Z(L = length) 35. (©): E.q potential of cathode (right) — reduction

L AC
Combining we get, S o A

&

>

Q

S
Q@
g
S

%
malls
N

potential of ano eft)

%%QEM.
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CHAPTER

9

The rate of a reaction doubles when its temperature changes
from 300 K to 310 K. Activation energy of such a reaction
will be (R = 8.314 J K™! mol! and log 2 = 0.301)

(@) 60.5 kJ mol! (b) 53.6 kJ mol™!

(c) 48.6 kJ mol' (d) 58.5 kJ mol"! (2013)

For a first order reaction, (4) — products, the concentration
of A changes from 0.1 M to 0.025 M in 40 minutes. The rate
of reaction when the concentration of 4 is 0.01 M is

(@) 3.47 x 10* M/min (b) 3.47 x 10~ M/min
(¢) 1.73 x10* M/min (d) 1.73 x 10 M/min

The rate of a chemical reaction doubles for every 10°C rise
of temperature. If the temperature is raised by 50°C, the rate

of the reaction increases by about

(a) 10 times (b) 24 times <
(c) 32 times (d) 64 times (20%
Claag) + HaS(ag) —> St + 2H (i) + 2C1 () \
The rate of reaction for this reaction is %
rate = k[Cl,][H,S] Q
Which of these mechanism is/are consistens rate

(2012)

Consider the reaction :

equation?
A. CL+H,S — H"'+CI +CI' t. S mv)

CI"+HS ——s H"+Cl +8S

H,S & H" + HS (fast equili
Cl, + HS ——> 2Cl +

(a) A only (b) B

()

Both A and B (d) N%nor B
The time for half 1t 1 of a certain reaction

A ——> Productslis
of the reactant 4 i

a
B.

~

-1, how much time does it take
for its concentra e from 0.50 to 0.25 mol L if it
is a zero ord

l1h

reac

[b) 4h

(d) 0.25h (2010)

eriod of a first order chemical reaction is
. The time required for the completion of 99%

emical reaction will be

N

N

11.
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(log 2 = 0.301)

(a) 230.3 minutes g 1vites
(c) 46.06 minutes 76 minutes (2009)
For areacti l@m f disappearance of 4 is related
to the rate o e of B by the expression
_dl I
(a) i
<
(b) AN L d[B]
2 dt
_HA] _1d[B]
@ dt 4 dt
d[4] _d[B] (2008)
dt dt

of B alone was doubled, the half-life did not change. When the
concentration of 4 alone was doubled, the rate increased by two

@Consider the reaction, 24 + B — products. When concentration

times. The unit of rate constant for this reaction is
(@ st (b) L mol!s!
(c) no unit (d) mol L' s,

S
(2007)

The energies of activation for forward and reverse reactions for
A,+ B, = 2AB are 180 k] mol ' and 200 kJ mol ' respectively.
The presence of a catalyst lowers the activation energy of both
(forward and reverse) reactions by 100 kJ mol™'. The enthalpy
change of the reaction (4, + B, — 24B) in the presence of a
catalyst will be (in kJ mol ")

(@ 20 (b) 300
(c) 120 (d) 280

The following mechanism has been proposed for the reaction
of NO with Br, to form NOBr.
NO,  + Br NOBr,

—_—
(g) 2g) ¥

NOBr, , + NO_ — 2NOBr

2(g)
If the second step is the rate determining step, the order of the

(2007)

reaction with respect to NO, is
@ 1 (b) 0
(c) 3 (d) 2

Rate of a reaction can be expressed by Arrhenius equation as :

(2006)

k= Ae’PFT, In this equation, £ represents
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(a) the energy above which all the colliding molecules will (@) k is equilibrium constant.
react (b) A is adsorption factor.
(b) the energy below which colliding molecules will not react (c) E, is energy of activation.
(c) the total energy of the reacting molecules at a temperature, 7' (d) R is Rydberg constant. (2003)
(d) the fraction of molecules with energy greater than the | 18. For the reaction system:
activation energy of the reaction. (2006)
12. A reaction was found to be second order with respect to the

13.

14.

15.

16.

17.

concentration of carbon monoxide. If the concentration of carbon
monoxide is doubled, with everything else kept the same, the
rate of reaction will be

(a)
(b)
()
(d)

t,, can be taken as the time taken for the concentration of a

remain unchanged
tripled
increased by a factor of 4

doubled. (2006)

reactant to drop to 3/4 of its initial value. If the rate constant for
a first order reaction is k, the ¢, can be written as
(@) 0.10/k

) 0.69/k

1/4

(b) 0.29/k

(d) 0.75/k (2005)

A reaction involving two different reactants can never be
@
(b)
©
(d)

The rate equation for the reaction 24 + B — C is found to bes
rate = k[A] [B]. The correct statement in relation to this rea@b&

is that the Gz

unimolecular reaction
first order reaction
second order reaction

(2005)

bimolecular reaction.

(@) unit of k must be s7!

(b) ¢, 1s a constant %
(c) rate of formation of C is twice the rate o ce
of 4 %

(d) value of k is independent of the initi %ations of
A and B.

(2004)
In a first order reaction, the coOR f the reactant,
decreases from 0.8 M to 0.4 M i % utés. The time taken
for the concentration to chan O to 0.025 M is
(a) 30 minutes (b) 15%
(¢) 7.5 minutes (d) i . (2004)

19.

ZNO(g)  On(g) 2%
volume is suddenly reduced to half lue Qy increasing the
pressure on it. If the reaction is of, (’“\ ith respect to O,
and second order with respect to %a rate of reaction will
(a) 3
(b)
©
(d)

The rate law for a peaet

diminish to one-fourth
diminish to one-eight
increase to eight ti
increase to four ti

. doubling the concentration of
ration of B, the ratio of the new rate

(b) (m+n)

(d) 2(n —m)
of gas at the surface of tungsten due to adsorption

Th¢ €o {
i T on of order

(b) 1

Q

(2003)

@;@ (d) insufficient data. (2002)
. differential rate law for the reaction,
H2 + 12 —> 2HI iS
N @ -] _dil]__din
dt dt dt
(b d[H,]_d[l,]_1d[HI]
dt ~— dt T2 dt
@ LdH:]_1dll,]__diH)
2 dt 2 dt dt
dlH,]__dlL,]_d[Hy
(@ -2 7 2 TR (2002)

22,

23.

For the reaction 4 + 2B — C, rate is given by R = [4] [B]* then
the order of the reaction is

(@ 3 (b) 6
© 5 (d 7

Units of rate constant of first and zero order reactions in terms
of molarity M unit are respectively

(2002)

In the respect of th& \Qn e %a/RT in chemical kinetics, @ s, Ms! ®) s, M
which one of the foll% tements is correct? () Ms,s! d) M,s! (2002)
\ S (Answer Key)
N (a) 3. (o) H (a) 5. () 6. (¢
(b) (a) 10. (d) 11. (b) 12. (¢
(b) 14. (a) 15. (d) 16. (a) 17. (o) 18. (o)
A (@) 20. (a) 21. (d) 22. (a) 23. (a)
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%x//zlfwna/bl}o/msx

(b) : As r=Kk[A]"
_ ky
nok
. " .
Since .~ 2 (Given)
1
k
2_9
ky
k E T,-T
10g1072 — a 2 1
k, 2303R| TT,
E _
log? - o : {310 300}
2.303 x 8.314 x 107 | 310 x 300

0.3010 x 2.303 x 8.314 x 10> x 93 x 103
10

E, =
E, = 53.6 kJ mol™!
(a) : For the first order reaction

2.3031 a
=—10g —
t a—x

k

a=01M, a—x=0.025M, ¢t=40 min

2.303 | 0.1 2.303
= Og =

40 0.025 40
[A] ——> product
Thus, rate = k[A]
rate = 0.0347 x 0.01 M min™!
=3.47 x 10* M min!

50
Rate at 50°C 10 _ »5 p
—_— = 210 =2¥ = 32 t )
Rate at T1°C mes @

The rate equation depends upon ate determining

is tent with the

k log4 = 0.0347 min""!

(c):
(a):

step. The given rate equatio:

mechanism A.

Given, t,, = lhr,Q[A

s k= 2 mORB Ry !
2x1
Integrated rate %’ ro order reaction is

[

Wk

SN ‘\\\ st .
Q\% (for 1** order reaction)

43
0.693
CS,

T 693 %
Since reaction follows 1st ord®
_2.303 [4]

t 1 Clg

N R[4

where [4o] = initial co

1 at time ¢.
[4,] _ 100
(4] 1

(c) : (Hor thig Reaction,
dl4] _14d[B]
N2 a2 a
di4] _1d(B]

T4 dt

(S
) : Rate = k [4]" [B)

10.

11.

When [B] is doubled, keeping [A4] constant half-life of the
reaction does not change.
0.693

Now, for a first order reaction #,, = &

i.e. t is independent of the concentration of the reactant.
Hence the reaction is first order with respect to B. Now
when [A4] is doubled, keeping [B] constant, the rate also
doubles. Hence the reaction is first order with respect to 4.
~.Rate =[4]' [B]'
Now for a nth order reaction, unit of rate constant is
(L)' (mol)!™" s7! when n = 2, unit of rate constant is
L mol!s™

(@) :AHp = E; — E, =180 — 200 = — 20 kI mol '

The correct answer for this question should be
—20 kJ mol!. But no option given is correct. Hence we can
ignore sign and select option (a).

(d) : NO, + Bryy = NOBry,,

NOBTry,) + NO(,) — 2NOBr, [rate determining step]

Rate of the reaction () = K [NOBr,] [NO]

where [NOBr,] = K [NO][Br,]

r=K - K¢ [NO][Br,][NO]

r =K' [NOJ? [Br,]

The order of the reaction with respect to NO,, = 2

(b) : k= AePRT

where E = activation energy, i.e. the minimum amount of
energy required by reactant molecules to participate in a
reaction.

-, order = 2
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. _dx KCOT Therefore, the concentration of reactant will fall M
12.(¢) : Given 7 = dr [CO] to 0.025 M in two half lives.

13.

14.

15.

16.

r, = k[2COJ? = 4k[COJ?
Thus, according to the rate law expression doubling the
concentration of CO increases the rate by a factor of 4.

2303 4 029
b): 4 =—log- = ——
(b) : iy == g i
(a) : Generally, molecularity of simple reactions is equal to

the sum of the number of molecules of reactants involved in
the balanced stoichiometric equation. Thus, a reaction
involving two different reactants can never be unimolecular.
But a reaction involving two different reactants can a first order
reaction. For example, for the following reaction

RCl + H,0 — ROH + HCl
Expected rate law :
Rate = k[RCI1][H,O] expected order =1 + 1 = 2
But actual rate law :
Rate = k’[RCI] actual order = 1
Here water is taken in excess, hence its concentration may be
taken constant.
Here the molecularity of the reaction = 2 and the order of the
reaction = 1.

d:24+B—>C

rate = k [4] [B]

The value of k (velocity constant) is always independent of the
concentration of reactant and it is a function of temperature

only. %
k is L mol™! sec™! for a second order reaction, N
1
ka
i.e. t,,, is inversely proportional to initial con a
24+B—C %%

For a second order reaction, unit of rate cons
hyp=——
_1d[4] __d[B]_d[C] @
al d

Rate == "we ~ @i
i.e. rate of formation of C is half the isappearance
of B.

(a) : The concentration of the reg

to 0.4 M in 15 minutes, i

i.e. t;, = 15 minute.

Q

20

S

D

O

i.e. 2t,, = 2 x 15 = 30 minutes.

(c) : In Arrhenius equation, k = e Fa/RT @

k = rate constant, 4 = frequency factor
T = temperature, R = gas constant f activation.
This equation can be used for calcula enfgy of activation.

(¢) : Rate, = k [NOJ? [O,] @

When volume is reduced to ration becomes two
times.

Rate, = k [2NOJ2 [20,] %

Rate,  k[NOJ*[O e
Rate,  k[2NOJ*[2 ate,

.. Rate, = 8 Rat

(d) : Rate, =

On doudli ncentration of 4 and halving the
concentrati

Rate, S45[24]" }572]"

Ratio %ew and earlier rate
]m Y/ (l)m __ Ah-m
=2"x 5] = 2

= €N

1
8

— NFA))BY”
(d\: H, + I, —» 2HI
en 1 mole of H, and 1 mole of I, reacts, 2 moles of HI are
formed in the same time interval.
Thus the rate may be expressed as

~a[H;] _ -d[t;] _ 14[m]

dt ~ dt 2 dt

The negative sign signifies a decrease in concentration of the

reactant with increase of time.

(a) : Order is the sum of the power of the concentrations terms
in rate law expression.

R=[4] - [B}

Thus, order of reaction =1+ 2 =3

(a) : Unit of K = (mol L) -7 g7,

where n = order of reaction

n = 0 = zero order reaction

n = 1 = first order reaction
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The coagulating power of electrolytes having ions Na*, AP
and Ba?" for arsenic sulphide sol increases in the order :
(a) AIP*<Na"<Ba?>* (b) AI’* <Ba’ <Na'
(¢) Na'<Ba* <APP* (d) Ba? <Na'<AI*

(2013)

According to Freundlich adsorption isotherm, which of the
following is correct?

X ! X o ln
(a) P (b) p
ESNY
© =P
(d) All the above are correct for different ranges of pressure.

(2012)

Which of the following statements is incorrect regardin
physisorption?

(a) It occurs because of van der Waals forces.
(b)
(c) Under high pressure it results into multi mol
on adsorbent surface.

Enthalpy of adsorption (AH, gserption) 18 10, .
are 0.50,

t order of their

(d)

Gold numbers of protective colloids 4,
0.01, 0.10 and 0.005, respectively. T

protective powers is Q(

(a) B<D<4<C
(b) D<A<C<B

(c) C<B<D<4
Q

(d A<C<B<D (2008)

Answer Key

(©) 2.
7.7 (d) 8.

(d) 3.
(®)

(d)

/N

More easily liquefiable gases are adsorbed re 1\
2
ve

6.

>

4.

9

@ |
)

(a) the rate of diss
surface does no
(b) the adsqrpti¢
multipleislee
(c) thecmasse Ly
(d) S

(2006)

+igperse phase in colloidal iron (IIT) hydroxide and
%a gold is positively and negatively charged, respectively.
of the following statements is NOT correct?
Magnesium chloride solution coagulates, the gold sol more
readily than the iron (III) hydroxide sol

Sodium sulphate solution causes coagulation in both sols
Mixing of the sols has no effect

Coagulation in both sols can be brought about by
electrophoresis

the mass™epgas striking a given area of surface is
i%& of the pressure of the gas.
i

©
(d)

(2005)

The volume of a colloidal particle, V' as compared to the volume
of a solute particle in a true solution ¥, could be
@ ~1 (b) ~10%
(c) ~1073 @ ~10°

Which one of the following characteristics is not correct for

physical adsorption?

(a) Adsorption on solids is reversible

(b) Adsorption increases with increase in temperature

(c) Adsorption is spontaneous

(d) Both enthalpy and entropy of adsorption are negative.
(2003)

(2005)

(d) 5 (0 6. (o)
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(c) : For a negatively charged sol, like As,S;, greater the positive
charge on cations, greater is the coagulating power.
(d) : According to Freundlich adsorption isotherm
_1..1/n
=k

1/n can have values between 0 to 1 over different ranges of

x

pressure.
(d) : Physical adsorption is an exothermic process (i.e.,
AH = —ve) but its value is quite low because the attraction of

gas molecules and solid surface is weak van der Waals forces.

(d) : The different protecting colloids differ in their protecting
powers. Zsigmondy introduced a term called Gold number
to describe the protective power of different colloids. Smaller
the value of gold number greater will be protecting power of
the protective colloid. Thus

1

protective power of colloid oc Gold number

(c) : Assuming the formation of a monolayer of the adsorbate
on the surface of the adsorbent, it was derived by Langmuir

that the mass of the gas adsorbed p

related to the equilibrium pressur 0
1
O
where x is the mass of the bed on m gram of the
‘& i": N,

@§

am oghe adsorbent is
g to the equation:

are constants.

6. (c) : Opposite charg act—=<dch other. Hence on mixing
coagulation of two so s, take place

7. (d): For tru 1u@di eter range is 1 to 10 A and for
colloidal solN range is 10 to 1000 A.
V. 4/ N
AR 29
Ratio ¢{diameSts = (10/1)} = 10°
V. 1y

8. (b) adsorption, there is always decrease in surface

h appears as heat. Therefore adsorption always takes
th evolution of heat, i.e. it is an exothermic process and

e
si the adsorption process is exothermic, the physical
rption occurs readily at low temperature and decreases with

9

increasing temperature. (Le Chatelier's principle).

S
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1.  Which of the following nuclear reactions will generate an
isotope?
@
(b)
©
(d)

2. A radioactive element gets spilled over the floor of a room. Its

B-particle emission
Neutron particle emission
Positron emission

a-particle emission (2007)

half-life period is 30 days. If the initial velocity is ten times the
permissible value, after how many days will it be safe to enter
the room?

(a) 100 days
(c) 300 days

(b) 1000 days

(d) 10 days (2007)

3. In the transformation of %5 U to , U, if one emission is an o-
particle, what should be the other emission(s)?
(@) Two B~
(b) Two B~ and one *
(¢) One B and one y
(d) One B* and one B~

&
%ﬁ

6.

7.

8.

— The radionucleide

NUCLEAR CHEMISTRY

The half-life of a radiois¢idpe-t hours. If the initial mass
of the isotope was 200g aining after 24 hours
undecayed is
(@ 1.042¢g

(© 3.125

5

g (2004)
nuclear reactions:

Considexth )
3 +23He 5 FN— 2L+2p"
The n er of neutrons in the element L is
@ I S (b) 144
4

(c ) 146 (2004)

0
alf-Iife of a radioactive isotope is three hours. If the initial
saf the iosotope were 256 g, the mass of it remaining

u yed after 18 hours would be
(@) 40¢g (b) 80¢g
120 ¢g (d) 16.0g (2003)
234

50 Th undergoes two successive -decays
followed by one o-decay. The atomic number and the mass

number respectively of the resulting radionucleide are
(@) 92 and 234 (b) 94 and 230

¢) 90 and 230 d) 92 and 230 2003
4. A photon of hard gamma radiation knocks a pro @/’g (©) @ 2009
nucleus to form 10. P-particle is emitted in radioactivity by
(a) the isotope of parent nucleus (a) conversion of proton to neutron
fi t t it
(b) the isobar of parent nucleus (b form o e orol
. (c) conversion of neutron to proton
(c) the nuclide i Na % (d) P-particle is not emitted. (2002)
: 23
(d) the isobar of ;7 Na (2005) 11. If half-life of a substance is 5 yrs, then the total amount of
5. Hydrogen bomb is based on 2 of substance left after 15 years, when initial amount is 64 grams
(a) nuclear fission (b) n; ioactivity zs) 16 (b) 2
. . S a g g
(c) nuclear fusion (d iaradioactivity. (2005) © 3¢ d 8¢ (2002)
&
§ & Answer Key
2. (a) 3. (3 4. (0 5. (o) 6. (o)
(b (@) (¢ 10. (¢ 11. (d)

XN

* Not i i the syllabus of JEE Main since 2008.
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1. (b) : The atoms of the some elements having same atomic the atomic bomb initiates the %@tion between
number but different mass numbers are called isotopes. fH and le releasing huge am nergy.
A o, A-4 A B, 4 6. (¢):t;, =4 hours
X 72 X Z+ 1Y
= L = E = 6 N
_ (1),, p oy hp 4
x — ) X z-1Y 1
Z Z or, N =200x (E)
2. (a) : Let 4 be the activity for safe working.
Given 4, = 10 4 7. b): P M
Ay x Nyand 4 x N 2IN =
2.303 N,  2.303 Ay Therefore, g
= —— log — = —— log— -
by N A A
8. (@):4HhHE=E
2303 104~ 2.303x30 loe 10 f
0.693/30 4 0693 ° N % =
2.303x 30 4.0¢g
= ———— = 99.69days = 100 days
0.693 ; 9(C L 234 -28 92Xzs4 —a goTh230
3.0 (@) ,UPF =S A b, B —— U Lhjination of 1o and 2P particles give isotope.
Thus in order to get 4,U?* as end product 1o, and 2 particle 10. <Xc) : Since the nucleus does not contain (3-particles, it is produced
should be emitted. k y the conversion of a neutron to a proton at the moment of
” . X \} emission.
4. (©):7Mg+vy—>{jNa+ p oot e
5. (c) : Hydrogen bomb is based on the principal ofnuciear T 15
fusion. In hydrogen bomb, a mixture of deuterju d 11. (d): ¢, =5 years, P 3
tritium oxide is enclosed in a space surroundi ordinary ; ;3 1z
atomic bomb. The temperature produced by of n=N, (%} = 64(%} =8g
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The first ionisation potential of Na is 5.1 eV. The value of
electron gain enthalpy of Na* will be
(a) +2.55eV (b) —2.55¢eV
(c) —5.1eV (d —-102eV (2013)

Which of the following represents the correct order of
increasing first ionization enthalpy for Ca, Ba, S, Se and Ar?
(a) Ca<Ba<S <Se<Ar

(b) Ca<S<Ba<Se<Ar

(c) S<Se<Ca<Ba<Ar

(d) Ba<Ca<Se<S<Ar (2013)
The increasing order of the ionic radii of the given isoelectronic
species is

(@) S*,CI, Ca**, K*
(¢) K, S*, Ca*, CI-

(b) Ca?, K, CI, 8%
) CI, Ca*, K*, 8

(201 2)<
Which one of the following orders presents the correct seque%

&

of the increasing basic nature of the given oxides?
(a) AlLO; <MgO < Na,O0 <K,0
(b) MgO < K,0 < Al,O; < Na,O
(¢) Na,0 <K,0 < MgO < Al,0,4
(d) K,O < Na,O < AlLO; <MgO

The correct sequence which shows decreaging

ionic radii of the element is %

(@) O* >F >Na'>Mg? > Al**
(¢) Na'>Mg* >AP*>0>>F
(d) Na*>F > Mg > 0> >N

(b) AP*>Mg?* > Na*>F > 0>
of these statements gives

1 1)

of the

(2010)

(a) The reactivity decrgasg lkali metals but increases
in the halogeg 4 §ase in atomic number down the
group.

(b) In both the dl'zz i s and the halogens the chemical
reactivity des -@ﬂ ith increase in atomic number down
the grou

(¢) Chem{

&ity increases with increase in atomic
dewa’the group in both the alkali metals and

QW

(2006)

CLASSIFICATION OF ELEMENTS
AND PERIODICITY IN
PROPERTIES

13.
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The decreasing values of exfrom NH;, (106°) to SbH,
(101°) down group-1 ( 1odic table is due to
b

)
(@) increasing bond we 2i¢ repulsion
(b) increasing pferb \i) er in sp?

(¢) decreas

(d) decreasing ofiegativity. (2006)
The incrr of the first ionisation enthalpies of the

and F (lowest first) is
B (b) P<S<B<F
<F (d B<S<P<F (2006)

Wh 19 of the following sets of ions represents a collection
o) ectronic species?
P

2 , CI, Ca%t, S¢**
- (®)) Ba®", Sr**, K, $*
N3, 0%, F, S&

(d) Li*, Na*, Mg?, Ca?* (2006)
g

In which of the following arrangements the order is NOT
according to the property indicated against it?
(@) AP <Mg? <Na" <F- - increasing ionic size
(b) B<C<N<O -increasing first ionisation enthalpy
(¢) I<Br<F <Cl - increasing electron gain enthalpy
(with negative sign)

(d) Li<Na <K <RbD - increasing metallic radius

(2005)

Based on lattice energy and other considerations which one of
the following alkali metal chlorides is expected to have the
highest melting point?

(@) LiCl (b) NaCl

(c) KClI (d) RbCl (2005)
Lattice energy of an ionic compound depends upon

(a) charge on the ion only

(b) size of the ion only

(c) packing of the ion only

(d) charge and size of the ion. (2005)

Which among the following factors is the most important in
making fluorine the strongest oxidising agent?

(a) Electron affinity

(b) Ionization energy

(c) Hydration enthalpy

(d) Bond dissociation energy (2004)
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14. 16. Which one of the following ions has the highest v; 0 ic

15.

The formation of the oxide ion O* (o Tequires first an exothermic
and then an endothermic step as shown below.

O te =0 (; AH® =142 kimol ™!

O () +e =0, ; AH° = 844 kJmol !

This is because

(@)
(b)
©
(d)

oxygen is more electronegative

oxygen has high electron affinity

O ion will tend to resist the addition of another electron
O™ ion has comparatively larger size than oxygen atom.

(2004)

Which one of the following sets of ions represents the collection

17.

18.

radius?
@ L' (b) B
© O d) F @ (2004)

Which one of the following groupings regkesents\a collection
of isoelectronic species?

nogy Cs-55, Br-35)

(a) Na*, Ca**, Mg>* (b) N*, F’+
(©) Be AP, CI (d) Ca>, ;)

According to the periodic 1a» elements, the variation in

properties of elements is ed ir
(a) atomic masses

(2003)

of isoelectronic species? (b) nuclear masses
K. Ca2. S CI- (c) atomic number. *
@) A (d) nuclear eut@i iiber ratios. (2003)
+ 2+ 3+ B
(b) Na’, Ca®, Sc™. F 19. Which is the co of atomic sizes?
(c) K, CI, Mg*, S¢?* (a) Ce u
(d) Na*, Mg, Al**, CI. (b) Sn>C Yb
(Atomic nos.: F=9, Cl =17, Na = 11, Mg = 12, Ez)) Ié Yb > ife
e>Lu.
Al=13, K =19, Ca =20, Sc = 21) (At S. : =58, Sn = 50, Yb =70 and Lu = 71)
(2004) (2002)
% Al K
S nswer Key
2. (@ 3. 4. (a) 5. (a) 6. (d)
8. (d 9. (a) 10. (b) 11. (b) 12. (d)
d) 14. (o) 15. (a) 16. (c) 17. (b) 18. (o)

§\\>
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(c) : Electron gain enthalpy = — Ionisation potential
=-51¢eV

(d) : Ionization enthalpy decreases from top to bottom in a

group while it increases from left to right in a period.

(b) : For isoelectronic species as effective nuclear charge
increases, ionic radii decreases. Nuclear charge is maximum
of the specie with maximum protons. Order of nuclear charge:
Ca? > Kt > ClI" > S*
Protons : 20 19 17 16
Electrons : 18 18 18 18
Thus increasing order of ionic radii
Ca?t <K' < Cl < §*
(a) : While moving from left to right in periodic table basic
character of oxide of elements will decrease.
Al,O; <MgO <Na,O

Increasing basic strength
And while descending in the group basic character of
corresponding oxides increases.

Na,O <K,O
Increasing basic strength

.. Correct order is
A1203 < MgO < N320 < K20

isoelectronic species, anions generally have great
cations.
Also greater, the nuclear charge (Z) of the ieq,
size. Thus the order is :

0% > F > Na" > Mg?" > @
(d) : All the alkali metals are highly rea elements since
they have a strong tendency §q o@ gle valence s-
electron to form unipositive ions' ng as configuration.

This reactivity arises due to thg gnisation enthalpies

in atomic number due
(a)  As the sizedncg@s

bond bet

gen and other elements becomes

electron byt us’becomes less.
Due to di% ectronegativity from F to I, the
nd er.

PH,
93.5°

ASH3
91.5°

91.3°

51
Q\O\szﬁ
bond angles gradually decrease ease in bond pair
lone pair repulsion.
(d) : Element: B S F

LE. (eV): 831 7.4
right in a period, the

In general as we moyg ft

ionisation enthalpy i ith increasing atomic number.
The ionisation enflraipy % as we move down a group.
P(1s% 252 2083 % as—a’stable half filled electronic
conﬁguratio% 2 25% 2p® 3s% 3p*). For this reason,
ionisati(@ P is higher than S.
9

@:K=1

Cl = D18 e
Ca, 1 =18 e
S 3=18 e
€

=18 e

e species are isoelectronic.

: s we move from left to right across a period, ionisation
~ alpy increases with increasing atomic number. So the
der of increasing ionisation enthalpy should be

B<C<N<O.

But N(1s? 252 2p3) has a stable half filled electronic
configuration. So, ionization enthalpy of nitrogen is greater
than oxygen.

So, the correct order of increasing the first ionization enthalpy
isB<C<O<N.

(b) : In case of halides of alkali metals, melting point decreases
going down the group because lattice enthalpies decreases
as size of alkali metal increases. But LiCl has lower melting
point in comparison to NaCl due to covalent nature. Thus,
NaCl is expected to have the highest melting point among
given halides.

(d) : The value of lattice energy depends on the charges present
on the two ions and the distance between them.

(d) : The bond dissociation energy of F — F bond is very low.
The weak F — F bond makes fluorine the strongest oxidising
halogen.

(¢) : The addition of second electron in an atom or ion is
always endothermic.

(a) : Isoelectronic species are those which have same number
of electrons.

Kr=19-1=18;Ca*=20-2=18
S¢*t=21-3=18;Cl =17+1=18

Thus all these ions have 18 electrons in them.
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16. (¢) : This can be explained on the basis of z/e electrons but different nuclear charge. Number le ]

17.

{ nuclear charge

ho. of electrons ofelectrons}’ whereas z/e ratio increases, the size

decreases and when z/e ratio decreases the size increases.

z 3

For Lif, —=-=15
e 2

For B3* i—é=2»5
e 2
z 8

> Z=2-08
For O+, T
z 9

- 2===09
For F , e 10

Hence, O% has highest value of ionic radius.

(b) : Isoelectronic species are the neutral atoms, cations or
anions of different elements which have the same number of

in N*>=7+3=10.
Number of electrons inF-=9+1 =10

Number of electrons in Nat=11-1=1

(c) : According to modified modern periodi e properties
of elements are periodic ﬁlnctions%K/{l\czymic numbers.
(a) : Generally as we move fromIQ ‘ght in a period,
there is regular decrease in atomid in a group as the
atomic number increases the @ adtl also increases. Thus
the atomic radius of Sn sk 1ess than lanthanides.

@ S n, in case of lanthanides

there is a continuous déerease, ir size with increase in atomic
number. Hence the u%- dius follow the given trend :

Ce>Sn>Yb>
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1.

Which method of purification is represented by the following
equation?
Tigy + 2y 2L Tilyy 0K Tig + 2Dy

(b) Poling

(a) Cupellation

(c) Van Arkel (d) Zone refining (2012)

Which of the following factors is of no significance for roasting
sulphide ores to the oxides and not subjecting the sulphide
ores to carbon reduction directly?

(a) CO, is more volatile than CS,.

(b) Metal sulphides are thermodynamically more stable than
CS.,.

CO, is thermodynamically more stable than CS,.
Metal sulphides are less stable than the corresponding

oxides.
(2008,(

During the process of electrolytic refining of copper, some metal
present as impurity settle as ‘anode mud’. These are
(@) Snand Ag (b) Pband Zn
(¢) Agand Au (d) Fe and Ni.

QF
Which one of the following ores is best con e froth-
flotation method? &

(c)
(d)

(©)

Answer Key

GENERAL PRINCIPLES
AND PROCESSES OF

ION OF METALS

(a) Magnetite

(¢) Galena
(2004)
5. When the sample/ofsQEperxvth)zinc impurity is to be purified
by electroly: :%v priate electrodes are
cathod anode
(a) pur pure copper
(b) impure s pure copper
(c) ipjplre zing impure sample
(d) opper impure sample.
(2002)
6. ideZprocess is used for the extraction of
%ﬁum (b) aluminium
( oron (d) silver.
7 (2002)
\\7\.:2’[116 metal extracted by leaching with a cyanide is
(@) Mg (b) Ag
} () Cu (d) Na. (2002)
8. Aluminium is extracted by the electrolysis of
(a) bauxite
(b) alumina
(c) alumina mixed with molten cryolite
(d) molten cryolite.
(2002)

4 (© (d) (d)
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1. (c): Van Arkel method which is also called as vapour-phase properties with the frothing agent r. Here galena (PbS)

refining is used for preparing ultrapure metals like titanium, is the only sulphide ore.
zirconium, thorium and uranium. 5. ;

ng/plfwnwbéo/ms/

(d) : The impure metal is e while a thin sheet of

2. (a) : Oxidising roasting is a very common type of roasting pure metal acts as catho o the current, the pure
in metallurgy and is carried out to remove sulphur and arsenic metal is deposited on thecat and equivalent amount of
in the form of their volatile oxides.CS, is more volatile than the metal gets dissol \‘-% the anode

CO,. So option (a) is of no significance for roasting sulphide | ¢. (d) : Gold a

ores to their oxides. The reduction process is on the Mac-Arthur be process.
thermodynamic stability of the products and not on their

o 7. (b): Silvédaie ol luble complex with NaCN from which
volatility. silver is pre %ﬁ@t using scrap zinc.

3. (¢):1In t.h.e e.lectro.l}./tic .refining of copper the. more AgS + aCN@ Na[Ag(CN),] __Zn
electropositive impurities like Fe, Zn, Ni, Co, etc. dissolve Nay[Zn(CN),] + A !
in the solution and less electropositive impurities such as azo B nargemgcyani df
Ag, Au and Pt collect below the anode in the form of anodic 4 (soluble)

mud.
. : inium is obtai the electrolysis of th
4. (c¢) : Froth-flotation method is used for the concentration of 8 @umlmum s ob alne.d by the electro ysis of the pure
. . ) ) al a (20 parts) dissolved in a bath of fused cryolite (60 parts)

sulphide ores. The method is based on the preferential wetting fluorspar (20 parts)

o
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Very pure hydrogen (99.9%) can be made by which of the (b)
following processes?

(a) Mixing natural hydrocarbons of high molecular weight. (c)
(b) Electrolysis of water. (d)
(c) Reaction of salt like hydrides with water.

(d) Reaction of methane with steam. (2012)

ovdd thraus
o
3. Which % ing processes will produce hard water?
In context with the industrial preparation of hydrogen from (a) Saturat ater with CaCOs.
water gas (CO + H,), which of the following is the correct (b) S atiOIbo water with MgCO;.
statement? (¢ of water with CaSO,.
(a) CO is oxidised to CO, with steam in the presence of a (d% of Na,SO, to water. (2003)

catalyst followed by absorption of CO, in alkali. @

<
N Answer Key
(b) 2. (a) 3. (0
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electrolysis of water using platinum electrodes in presence
NaOH

of small amount of acid or alkali. CO, ———> Na,CO
2 alkali 23

CO, is absorbed in alkali

1. (b) : Dihydrogen of high purity is usually prepared by the CO +H.O Fe,03, CoO > CO. + %
2 673K 2 @

electrolysis

ZHyOp) = > 2Hy + Oy

Dihydrogen is collected at cathode.
2. (a): Carbon monoxide is oxidised to carbon dioxide by passing
the gases and steam over an iron oxide

or cobalt oxide or chromium oxide catalyst at 673 K resulting
in the production of more H,.
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Which of the following on thermal decomposition yields a
basic as well as an acidic oxide?
(a) KCIlO; (b) CaCO;,

(¢) NH,NO, (d) NaNO; (2012)

The set representing the correct order of ionic radius is
(a) Li* > Be?" > Na" > Mg?*
(b) Na'> Li* > Mg?" > Be?*
(¢) Li* > Na'> Mg?" > Be?*

(d) Mg? > Be* > Li* > Na* (2009)

The ionic mobility of alkali metal ions in aqueous solution is
maximum for
(@ K*
(¢c) Li*

(b) Rb*
(d) Na*

Beryllium and aluminium exhibit many properties which are
similar. But, the two elements differ in

(a) exhibiting maximum covalency in compounds
(b) forming polymeric hydrides

(c) forming covalent halides

(d) exhibiting amphoteric nature in their oxides.

One mole of magnesium nitride on the reactio ess

of water gives

(a) one mole of ammonia

(b) one mole of nitric acid

(¢) two moles of ammonia

(d) two moles of nitric acid. (2004)
ar o ottom of a ship

(@) keep away the sharks Q

(b) make the ship lighter %

Q

(2006)

Several blocks of magnesium
to

(b) 2.
(b) 8.

(b) 3.
(b) 9.

(b)
(b)

10. A metal M readily forms its sulphate SO, which is water-

Ancwar Kav )
Answer Key

(c) prevent action of w \
(d) prevent puncturi -searocks.

(2003)

7.  In curing cement pla; is sprinkled from time to time.

This helps in

(a) keepin @

(b) developi ing needle-like crystals of hydrated
silic

(c) hydratin and gravel mixed with cement

(d) cdavertingssand into silicic acid. (2003)

8. ubilitigs of carbonates decrease down the magnesium
or to a decrease in
lattiee energies of solids

dration energies of cations
inter-ionic attraction

<}

entropy of solution formation. (2003)

._) )The substance not likely to contain CaCO, is
(a) a marble statue (b) calcined gypsum

(c) sea shells (d) dolomite. (2003)

soluble. It forms its oxide MO which becomes inert on heating.
It forms an insoluble hydroxide M(OH), which is soluble in
NaOH solution. Then M is

(@) Mg (b) Ba

(c) Ca (d) Be. (2002)

11. KO, (potassium super oxide) is used in oxygen cylinders in space
and submarines because it

(a) absorbs CO, and increases O, content

(b) eliminates moisture

(c) absorbs CO,

(d) produces ozone.

(2002)

4. () 5.
10. (d) 11.

(c) 6.
(a)

(b)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [187 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

58 JEE MAIN CHAPTERWISE EXPLORER|
%x/p@wmbl}o/ws/ @S
A . o NS
1. (b): CaCO; —> CaO + CO, magnesium makes the ship lighter wh ed to the bottom
metal oxide non-metal oxide of the Ship.
(basic) fraicio 7. (b): Waterdevelops interlockj tals of hydrated
2. (b) : Moving from left to right in a period, the ionic radii | () atet develops tnterioe € clystals oF Ayctrate
. . . silicates. The reactions in e hydration of calcium
decrease due to increase in effective nuclear charge as the . . . . .
o aluminates and calcium Xyich change into their
additional electrons are added to the same shell, however from . -

o o o i . colloidal gels. At the game ome calcium hydroxide and
top to bottom the ionic radii increase with increasing atomic aluminium hydroxid} Rocmed as precipitates due to
number and presence of additional shells. Also Li and Mg hydrolysis. Calciul XideMinds the particles of calcium
are diagonally related and hence the order is silicate togethe! inium hydroxide fills the interstices

Na’ > Li* > Mg*" > Be?". renderin ervious.

3. (b) : The alkali metal ion exist as hydrated ions M"(H,0), in | g, (b) : The stabi he carbonates of the alkaline earth metals
the aqueous solution. The degree of hydration, decreases with increasg§-dnmoxig down the group. The solubility of carbonate
ionic size as we go down the group. Hence Li" ion is mostly of metals gter is generally low. However they dissolve in
hydrated e.g. [Li(H,O)q] . Since the mobility of ions is inversely wa < ”]3 g CO, yielding bicarbonates, and this solubility
proportional to the size of the their hydrated ions, hence the sgs-on going down in a group with the increase in stability
increasing order of ionic mobility is rbonates of metals, and decrease in hydration energy of the
Li* <Na" <K' <Rb* ca

4. (a) : Beryllium has the valency +2 while aluminium exhibits 9. - The composition of gypsum is CaSO,-2H,0. It does not

its valency as +3. % ave CaCOs.
—(d) : Be forms water soluble BeSO,, water insoluble Be(OH),

5. (¢) : Mg;N, + 6H,0 — 3Mg(OH), + 2NH; \) and BeO. Be(OH), is insoluble in NaOH giving sodium beryllate

6. (b) : Magnesium, on account of its lightness, great afﬁ% Na,BeO..

X 11. (a) H 4K02 + 2C02 —> 2K2CO3 + 302

oxygen and toughness is used in ship. Being a light
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16

Which of the following exists as covalent crystals in the solid
state?
(a) Phosphorus (b) Todine

(d) Sulphur

Which of the following is the wrong statement?
(a) Ozone is diamagnetic gas.

(b) ONCI and ONO™ are not isoelectronic.

(c) O; molecule is bent.

(d) Ozone is violet-black in solid state.

(c) Silicon (2013)

(2013)

Boron cannot form which one of the following anions?
(a) BF (b) BH,
(c) B(OH), (d) BO,

(2011)

Which of the following statement is wrong?

(a) The stability of hydrides increases from NH; to BiH;& <
group 15 of the periodic table. 3&

(b) Nitrogen cannot form dn-pm bond.

(c) Single N— N bond is weaker than the single P -

(d) N,0O, has two resonance structure.

Which of the following statements regar

incorrect?
(a) S, molecule is paramagnetic.
Sﬁ%of Sg rings.
At 600°C the gas mainly congist§q olecules.
The oxidation state of sufphy 1ess than +4 in
its compounds. Q

(b) The vapour at 200°C consists m
(2011)

(©)
(d)
in BF; is 646 kJ mol™!
5 kJ mol!. The correct
ciation energy as compared

The bond dissociation ener;
whereas that of C — F i
reason for higher %—
to that of C — F is

(a) smaller size - s compared to that of C-atom
(b) stronger ¢ en B and F in BF; as compared to
that betwgen C F in CF4

auf\»-A interaction between B and F in BF;
R § no possibility of such interaction between

(2009)

>

10.

11.

12.
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of xenon compounds

Which one of the follo@
is not feasible?

(a) XeOs3 + 6HF 20
(b) 3XeF; +6H, 0; + 12HF + 150,

(c) 2XeF, + e + 4HF + 0,
(d) XeF b[XeF-] (2009)

bwing arrangements, the sequence is not
cordg to the property written against it?
%2 < Sn0;, < PbOs : increasing oxidising power
< <HBr < HI : increasing acid strength
PH3 < AsH; < SbH3 :increasing basic strength
< O < N : increasing first ionization enthalpy
(2009)

ich one of the following is the correct statement?
B,H4'2NHj; is known as ‘inorganic benzene’.
Boric acid is a protonic acid.
Beryllium exhibits coordination number of six.
Chlorides of both beryllium and aluminium have bridged
chloride structures in solid phase.

(a)
(b)
(c)
(d)

(2008)

Among the following substituted silanes the one which will
give rise to cross linked silicone polymer on hydrolysis is
(a) R;SiCl (b) R4Si

(c) RSiCl, (d) R,SiCl, (2008)

The stability of dihalides of Si, Ge, Sn and Pb increases steadily
in the sequence

(@ PbX, < SnX, <« GeX, < SiX,

(b) GeX, < SiX, < SnX, < PbX,

() SiX, < GeX, < PbX, < SnX,

(d) SiX, < GeX, < SnX, < PbX,. (2007)

Identify the incorrect statement among the following.

(a) Br,reacts with hot and strong NaOH solution to give NaBr

and H,O0.

Ozone reacts with SO, to give SO;.

Silicon reacts with NaOH,, in the presence of air to give

Na,SiO; and H,0.

Cl, reacts with excess of NH; to give N, and HCI.
(2007)

(b)
©

(d)
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13. Regular use of the following fertilizers increases the acidity of | 22. The correct order of the thermal stability of hydr ides
soil? H-X)is
(@) Ammonium sulphate () HI>HBr>HCl > HF
(b) Potassium nitrate (b) HF >HCI> HBr > HI
(¢c) Urea (c) HCI < HF > HBr < HI
(d) Superphosphate of lime (2007) (d) HI> HCI < HF > HBr (2005)
14. A metal, M forms chlorides in +2 and +4 oxidation states. Which 23. In Silicoﬁ d.ilc.)xide i / N d
of the following statements about these chlorides is correct? (a) cachsilicon atom s surroun oxygen atoms an
. . each oxygen atom is bonded silicon atoms
(@)  MCl, is more volatile than. MCl,, (b) each silicon atom is surrQeY o oxygen atoms and
(b) MCI, is more soluble in anhydrous ethanol than MCl,. . é' ) ) OXYE
A T each oxygen atom is ded owo silicon atoms
(¢) MCl, 1 more lonic than MCl,. (c) silicon atom is bond| OXygen atoms
(d) MCI, is more easily hydrolysed than MClI,. (2006) (d) there are double bokds n silicon and oxygen atoms.
15. What products are expected from the disproportionation reaction (2005)
of hypochlorous acid? 24. Which of thefoll id¢s18 amphoteric in character?
(@) HCIO; and C1,0 (b) HCIO, and HCIO, (@) CaO 0,
(¢) HCland C1,0 (d) HCI and HCIO; (2006) (c) SiO ) SnO, (2005)
16. Which of the following statements is true? 25. The soldiers lean army while at Alps during freezing
(a) H;POs; is a stronger acid than H,SO;. winter red g S¢rious problem as regards to the tin buttons
(b) In aqueous medium HF is a stronger acid than HCI. of thei s. White metallic tin buttons got converted to
(¢) HCIO, is a weaker acid than HCIO;. is transformation is related to
(d) HNO,; is a stronger acid than HNO,. (2006) ipteraction with nitrogen of the air at very low
Cratures
17. Hc.:atin.g an aqueous solution of aluminium chloride to dryness ange in the crystalline structure of tin
will give (cX) a change in the partial pressure of oxygen in the air
(@) AlCL (b) ALCl an interaction with water vapour contained in the humid
p
(c) AlLO; (d) Al(OH)CL, (200& air. (2004)
18. The number and type of bonds between two carbon atorr@\i\K}@ Aluminium chloride exists as dimer, AL,Cl, in solid state as well
calcium carbide are as in solution of non-polar solvents such as benzene. When
(a) one sigma, one pi dissolved in water, it gives
(b) one sigma, two pi (a) AP"+3Cl (b) [Al(H0)]" + 3CI"
(¢) two sigma, one pi (¢) [AI(OH)¢]* + 3HCI (d) AlLO;+ 6HCL (2004)
(d) two sigma, two pi. 005) | 27. Among AL,O,, SiO,, P,O, and SO, the correct order of acid
19. The structure of diborane (B,H,) contains strength is .
(a) four 2¢-2e bonds and two 3c¢-2e b (@) SO, < P05 <Si0, <AlLO;
(b) two 2¢-2e bonds and four 3¢-2 (b) SiO, < SO, <ALO; < PO,
(¢) two 2¢-2e bonds and two (¢) ALO; < SiO, < S0, < P,0;
(d) four 2c-2e bonds and four (d) AlL0O; < SiO, < P,05 < SO,. (2004)
20. The molecular shapes of SF,, 28. The states of hybridisation of boron and oxygen atoms in boric
(a) the same with 2, 0 a acid (H,BO,) are respectively
central atom respecti (@) sp*and sp? (b) sp* and sp®
(b) the same withdy, 1 (c) sp? and sp? (d) sp? and sp?. (2004)
atoms respective 29. Which one of the following statements regarding helium is
(c) different wit 2 lone pairs of electrons on the incorrect?
central atom re vely (a) Itisused tofill gas in balloons instead of hydrogen because
and 2 lone pairs of electrons on the it is lighter and non-inflammable.
Rgpectively (2005) (b) Itisused as a cryogenic agent for carrying out experiments
at low temperatures.
21 ‘ rogel.ldatom(s) attached to phosphorus atom (c) Itisusedto produce and sustain powerful superconducting
ous acid is
magnets.

(b) two
(d) three.

(2005)

(d) (2004)

It is used in gas-cooled nuclear reactors.
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30.

31.

32.

33.

34.

3s.

36.

Glass is a

(a) micro-crystalline solid
(b) super-cooled liquid
(c) gel

(d) polymeric mixture. (2003)

Graphite is a soft solid lubricant extremely difficult to melt.

The reason for this anomalous behaviour is that graphite

(a) is a non-crystalline substance

(b) is an allotropic form of diamond

(c) has molecules of variable molecular masses like polymers

(d) has carbon atoms arranged in large plates of rings of
strongly bound carbon atoms with weak interplate bonds.

(2003)

Which one of the following pairs of molecules will have
permanent dipole moments for both members?
(a) SiF,and NO, (b) NO, and CO,

(¢c) NO,and O; (d) SiF, and CO, (2003)
Which one of the following substances has the highest proton
affinity?

(@ HO (b) H,S

(c) NH; (d) PH,4 (2003)
Which one of the following is an amphoteric oxide?

(@ ZnO (b) Na,O

(c) SO, (d) B,O; (2003)

produces a cloud of white fumes. The explanation for it is tha

@

Concentrated hydrochloric acid when kept in open air sometimes<

concentrated hydrochloric acid emits strongly smelling P%

37.

38.

39.

61
(¢) PCls and HCI are formed and the mixture
(d) PH;-Cl, is formed with warming up. 003)
Which one of the following statements is u@

(a) Manganese salts give a violet bora reducing
flame.

From a mixed precipitate of,AgCl I, ammonia
solution dissolves only AgCl. QS
Ferric ions give a deep greexp itate on adding

potassium ferrocyanide sol @
xKS5C4* and HCO; ™ ions we

On boiling a solution hgy;
(2003)

(b)

©
(d)

get a precipitate of

Alum helps in puri vs ¢
(a) forming Si com o% R

(b) @)

sulphatg pa
it

(©
(d)

coagul ud particles
maki ater soluble.

In cas
of|

(2002)

gen, NCl, is possible but not NCI, while in case
, PCL, as well as PCI, are possible. It is due to
ai)gbility of vacant 4 orbitals in P but not in N
r electronegativity of P than N
ower tendency of H-bond formation in P than N
occurrence of P in solid while N in gaseous state at room
temperature.

(2002)

gas all the time xyjﬂl In XeF,, XeF,, XeF, the number of lone pairs on Xe are
(b) oxygen in air reacts with the emitted HCI gas t respectively
cloud of chlorine gas @ 2,3,1 (b) 1,2,3
(c) strong affinity of HCl gas for moisture in (0 41,2 (d 3,2, 1. (2002)
forming of droplets of liquid solution w apPea ’ ike 41. Which of the following statements is truc?
a cloudy smoke .
. . (a) HF is less polar than HBr.
(d) due to strong affinity for water, concen Ochloric . .
. . . . (b) Absolutely pure water does not contain any ions.
acid pulls moisture of air towards {{’¢ moisture . .
(¢) Chemical bond formation takes place when forces of
forms droplets of water and hence loud. . .
2003 attraction overcome the forces of repulsion.
( ) (d) In covalency transference of electron takes place.
What may be expected to happen hine gas is mixed (2002)
. . 0
with chlonn.e gas? 42. When H S is passed through Hg,S we get
(a) The mixture only cools 2 2
(b) PCl; and HCI are f d mixture warm: (@) HeS (b) HeS + He,S
3 © © ¢ S up (c) Hg,S+Hg  (d) HgS. (2002)
O
ff\\\' (Answer Key)
Q (None) 3 (a) 4. (a) 5 (d) 6. (o)
8 (c) 9. (d) 10. (¢ 11.  (¢) 12. (@)
14. (¢ 15.  (d) 16. (d) 17. (b) 18. (b)
20. (d) 2. (b) 22.  (b) 23.  (a) 24. (d)
26. (b) 27. (@) 28. (b) 29. (a) 30. (b)
32. (o) 33. (¢ 34. (a) 35. (¢ 36. (c¢)
38. (o) 39. (a) 40. (d) 41. (¢ 42. (c)
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ng/plfwnwbéo/ms/

©

(©) Beryllium exhibits coordination n %\%f?glr as it has only

(None) : All the statements are correct. four available orbitals in its val L.

(a) : Due to non-availability of d-orbitals, boron is unable to Also,

expand its octet. Therefore, the maximum covalency of boron 3B,H + 6NH, H;),]"BH,~

cannot exceed 4. or
4. (a): Thermal stability decreases gradually from NH; to BiHj;. oHg - 2NH;

So the stability also decreases.

NH, PH; AsH, SbH,  BiH, B,H, ; 2NHS20E 2B,N H, + 12H,

Decomposition 1300°C 440°C 280°C 150°C room temp. Borazine
temperature Borazine has-stcis{u€ Similar to benzene and therefore,

The size of the central atom increases from N to Bi therefore,
the tendency to form a stable covalent bond with small atom
like hydrogen decreases and therefore, stability decreases. | 10. (¢) : R3Gl; on

\ benzene. Hence option (d) is correct.

it is called
ydrolysis gives a cross linked silicone.

Q R .
5. (d) : Sulphur exhibits —2, +2, +4, +6 oxidation states but +4 The fo can be explained in three steps

and +6 are more common. % OH
| 3H,0 [
6. (c): In BF3, B is sp? hybridised and has a vacant 2p-orbital % = Cl —3per> R - Sll - OH
1
R

OH

strong pn-pm bond. However in CF4, C does not have any
vacant p-orbitals to undergo m-bonding. =
Thus BE.s_r>B.E.c_F.

OH OH OH
7. (a) : The reaction is not feasible because XeF¢ formei %‘%} R R R
| | |

which overlaps laterally with a filled 2p-orbital of F forming @

further produce XeO; by getting hydrolysed. —o> HO-Si-0-Si-0-Si-OH
) |

H | |
XeFe + 3H,0 ——> XeO3; + 3HyF». OH OH OH
8. (c¢) : In groupl5 hydrides, the basic charactey dec on IR {g {g
going down the group due to decrease in t fhity of . . .
the lone pair of electrons because of the | in size of (i) HO 7_Sl -0 7811 iO 731 7OH _3H.0
elements from N to Bi. Thus, correct ox{ér city is : OH OH 2
NH; > PH; > AsH; > SbH;. LWGHO LHO LHO
9. (d) : Boric acid is a weak mongba HO-Si-0-Si—-0-Si—-OH
(K,=1.0 x 10). It is a notable pas ric acid does not IIQ 1{; IIQ

@w but behaves as a R R R

Lewis acid by accepting a pgrnof &l&cirons from OH™ ions. | | |
_O_ISI_O_ISI_O_?I_O_

B(OH), + 2H,0 — @ + H,0"
BeCl, like Al,Clg has a b *‘i ymeric structure in solid 0 0 0

h I | I
W- ~0-8i-0-8i-0-8i-0-
/x\ R R R
\'\6@/ Be -Cl Cross linked silicone

1

11. (c) : Due to the inert pair effect (the reluctance of ns? electrons
'S of outermost shell to participate in bonding) the stability of
¢ structure of BeCl, M?* ions (of group IV elements) increases as we go down the

Cl Cl
\ / group.

12. (d) : 3Br, + 6NaOH — 5NaBr + NaBrO, + 3H,0
0, + SO, — 0, + SO,
cl Si + 2NaOH + 0, — Na,SiO; + H,0

Polymeric structure of Al,Clg
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Cl, reacts with excess of ammonia to produce ammonium
chloride and nitrogen.

2NH, + 3Cl, —> N, + 6HCI
6NH, + 6HCl—> 6NH,CI

8NH, + 3Cl, —> N, + 6NH,CI
13. (a) : (NH,),SO,+2H,0 —> (2H" +80,”) + 2NH,0H
Strong acid Weak base
(NH,),SO, on hydrolysis produces strong acid H,SO,, which
increases the acidity of the soil.

14. (c¢) : The elements of group 14 show an oxidation state of +4
and +2. The compounds showing an oxidation state of +4
are covalent compound and have tetrahedral structures. e.g.
SnCl,, PbCl,, SiCl,, etc. whereas those which show +2 oxidation
state are ionic in nature and behave as reducing agent. e.g.
SnCl,, PbCl,, etc.

Further as we move down the group, the tendency of the element
to form covalent compound decreases but the tendency to
form ionic compound increases.

(d) : 3HCIO4,,;, — HCIO;,, + 2HCl,,

It is a disproportionation reaction of hypochlorous acid where
the oxidation number of Cl changes from +1 (in C1O") to +5
(in CIO5) and —1 (in CI").

15.

16. (d) : Higher is the oxidation state of the central atom, greate<

is the acidity.
Hence, HCI1O, is a stronger acid than HC1O;.

HNO,; is a stronger acid than HNO,. \
Now, greater is the electronegativity and higher is the 0%
state of the central atom, greater is the acidity. H@ 4
is a stronger acid than H;PO;.

Due to higher dissociation energy of H— F bonda ecular
association due to hydrogen bonding in H a weaker

acid than HCI.
(b) : Aluminium chloride in aqueoys—sQ exists as ion
pair. %

\ 9! 0)2]7(aq)

2AICl; + aq. — [AICLHO)]" ) (4% .
9 n: solution, therefore,
ion [A1C1,(H,0),]"

The crystallisation of AICl; frg
d decomposes at about

ALCI,.

17.

[A1C14(H20)2]7 . .tzo. Tha
190°C to give the non-j

u heat
- xH0 g0ec

[AICL(H,0).]' [A?@K
ALClg + H,0
. (b) : Calcium @ fonic carbide having [:c = c:]%".

20.

22,

23.

24,

terminal hydrogen atoms forming two normal
One of the remaining hybrid orbital (either

atom) and one of hybrid orbitals of the oth¢f bort

to form a delocalised orbital covering the uclei with a
pair of electrons. Such a bond is %{Z\Qaﬁs@hree centre two

[Ted S
one of the boron atoms, 1s orbital of hydriiI )

electron (3¢ — 2e) bonds.

C
AR ©
| F F/@\F
F
(SF) (CF) (XeF,)

Hypophosphorous acid
O
Il

P
an"
O n
Number of hydrogen atom(s) attached to phosphorus atom = 2.

H

(b) : As the size of the halogen atom increases from F to I,
H — X bond length in HX molecules also increases from
H-FtoH-1I(H-F<H-CI<H-Br<H-I).

The increase in H — X bond length decreases the strength of
H-Xbond romH-FtoH-1 (H-F>H-Cl>H-Br
>H —1). The decrease in the strength of H— X bond is evident
from the fact that H — X bond dissociation energies decrease
from H— F to H — I. Due to successive decrease in the strength
of H — X bond from H — F to H — I, thermal stability of HX
molecules also decreases from HF to HI (HF > HC1 > HBr >
HI).

(a) : Silicon dioxide exhibits polymorphism. It is a network
solid in which each Si atom is surrounded tetrahedrally by four
oxygen atoms.

° 9
—O—|Si—O—S|i—O—
O O

(d): CaO-basic, CO, and SiO,-acidic, SnO,-amphoteric, as it
reacts both with acids and bases.
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SnO, + 4HCI — SnCl, + 2H,0
SnO, + 2NaOH — Na,Sn0; + H,0

25. (b) : Grey tin is very brittle and easily crumbles down to a
powder in very cold climates.
Grey tin —— White tin
(cubic) (tetragonal)
The change of white tin to grey tin is accompanied by increase
in volume. This is called tin disease or tin plague.

26. (b) : ALCl, + 12H,0 — 2[Al(H,0).]** + 6CI-

27. (d) : Acidity of the oxides of non metals increases with the

electronegativity and oxidation number of the element.
Al,0, < Si0, < P,05; < SO,

Al,0; is amphoteric. SiO, is slightly acidic whereas P,0; and

SO, are the anhydrides of the acids H;PO; and H,SOs.

H\ .o
8. (b): SR
H */ \/ H
30 7777777777777777777777777777777777 Qsp3
sp
29. (a) : Helium is twice as heavy as hydrogen, its lifting power is

92 percent of that of hydrogen.

Helium has the lowest melting and boiling points of any element
which makes liquid helium an ideal coolant for many extremely
low-temperature applications such as superconducting magne

and cryogenic research where temperatures close to abs%

zero are needed.

30.

(b) : Glass is a transparent or translucent amorphous
solid solution (supercooled liquid) of silicates s
having a general formula R,0-MO-6SiO, whert %

and M = Ca, Ba, Zn or Pb. Q
like rt.’ cture and

ion

31. (d) : Graphite has a two-dimensional s

each carbon atom makes a use of sp?

The above layer structure of gra u (\J
bordiagbetween the layers
(%’ ese layers can slide

over each other. This gives softQe casiness and lubricating

character of graphite.
(¢) : NO, and O, b@th ve metrical structures, so they
have permanent dipo% t.

Q

of diamond. Further, since the

involving only weak van der Wa

32.

33.

34.

35s.

36.

37.

39.

40.

41.

42,

(¢) : Ammonia is a Lewis base, accepting protoi\ to
tro

ammonium ion as it has tendency to donate an ir.

! RN
H-N: +H" ——> H—N
| A

H
Q
(a) : ZnO is an amphoteric oxide %%A/m]s readily in acids
forming corresponding zinc salt @es forming zincates.
ZnO + H,S0, — ZnSO, +
zinc sulphaty
ZnO + 2NaOH —> Na %)

')
sodium
(c) : HCI gas in (’3\ ture in air forms droplets of
liquid solutidnlin % ) 0 oudy smoke.
(c) : Phogphirfennin the atmosphere of chlorine and forms
phosphorus .% ),ride.

¥
P + 4Cl, — PCIs + 3HCI
: T@ﬁw product of AgCl, AgBr and Agl at the room
tare@2.8 % 101950 x 103 and 8.5 x 10" respectively.

the least soluble silver halide.

ater number of electrons in their anions. Consequently,

OIgIT
are even less soluble than AgCl. Due to greater solubility
@ AgCl than Agl, ammonia solution dissolves only AgCl and

D)

38.

orms a complex.
AgCl + 2NH,OH — [Ag(NH;),]Cl + 2H,0

Diammine silver chloride

(c) : The negatively charged colloidal particles of impurities get
neutralised by the AI** ions and settle down and pure water can
be decanted off.

(@) : ;N = 152 252 3p3

5P = 152 252 2p® 352 3p3

In phosphorus the 3d-orbitals are available.

(d): XeF, sp’d 3 lone pairs
XeF, sp’d®> 2 lone pairs
XeFy  sp’d® 1 lone pair
(c) : Due to the higher electronegativity of F, HF is more polar

than HBr pure water contains H" and OH™ ions. In covalency,
sharing of electrons between two non-metal atoms takes place.

©
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Which of the following arrangements does not represent the

correct order of the property stated against it?

(a) Sc <Ti<Cr <Mn : number of oxidation states

(b) V¥ < Cr? < Mn?" < Fe?" : paramagnetic behaviour

(¢) Ni%" < Co* < Fe?" < Mn?" : ionic size

(d) Co* <Fe¥ <Cr* <S¢’ : stability in aqueous solution.
(2013)

Four successive members of the first row transition elements
are listed below with atomic numbers. Which one of them is
expected to have the highest E°,3+,.2+ value?

(a) Co(Z=27) (b) Cr(Z=24)

(c) Mn (Z=25) (d) Fe (Z=26) (2013)
Iron exhibits +2 and +3 oxidation states. Which of the following
statements about iron is incorrect?

(a) Ferrous compounds are relatively more ionic than th<
corresponding ferric compounds. %

(b) Ferrous C.OmpOUI.ldS are less volatile than&}
corresponding ferric compounds.

(c) Ferrous compounds are more easily hydrolyse @
corresponding ferric compounds.

Q

Ferrous oxide is more basic in nature than 1de.
2012)
is

(@) 435d56s>
(c) 4f*5d*6s?

is not correct?

(a) There is a gradual dec%he radii of the members
with increasing ato T in the series.

All the members oxidation state.

Because of siffi s the separation of lanthanoids

is not easy. ‘x

Availabilit\\ §f; trons results in the formation of

compoupds in ate for all the members of the series.

S (2011)

f E°)2+,, values with negative sign for
e elements Cr, Mn, Fe and Co is
> Fe > Co (b) Mn > Cr > Fe > Co
>Mn > Co (d) Fe> Mn > Cr > Co
(2010)

(b)
(c)

it
e

(d)

N

:SQQOWing that the chemistry of lanthanoids (Ln) is dominated

gby its +3 oxidation state, which of the following statements

11.
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(a) In addition to

oxidatiQn s

ation states, the transition metals show

oxidation states, the zero
own by these elements in

In context with the transil n;‘ which of the following
statements is incorr%
1

2 and form cationic complexes.
(c) Inthe hig st oxidation states of the first five transition
(Scto Mn), all the 4s and 3d electrons are used

ngé/the d° configuration is exceeded, the tendency to
involve all the 3d electrons in bonding decreases.

(2009)

is incorrect?
(a) Because of the large size of the Ln(III) ions the bonding
in its compounds is predominantly ionic in character.
(b) The ionic sizes of Ln(III) decrease in general with
increasing atomic number.

(c)
(d)

Ln(IIT) compounds are generally colourless.
Ln(III) hydroxides are mainly basic in character.
(2009)

In which of the following octahedral complexes of
Co (At. no. 27), will the magnitude of A be the highest?
(@) [Co(NH;)¢]*  (b) [Co(CN)e]*

(©) [Co(C,04):F  (d) [Co(Hy0)el** (2008)

Larger number of oxidation states are exhibited by the actinoids
than those by the lanthanoids, the main reason being

(a)
(b)
(c)

more reactive nature of the actinoids than the lanthanoids
4f orbitals more diffused than the 5f orbitals

lesser energy difference between 5fand 6d than between
4f and 5d orbitals

more energy difference between 5f'and 6d than between
4f and 5d-orbitals.

(d)

(2008)

The actinoids exhibit more number of oxidation states in general
than the lanthanoids. This is because
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(a) the 5f orbitals extend further from the nucleus than the 4/ | 19. Heating mixture of Cu,O and Cu,S will give
orbitals (@ Cu+ S0, (b) Cu+ SO,
(b) the 5f orbitals are more buried than the 4f orbitals (c) CuO + CuS (d) Cu,SOs 2005)
(c) there is a similarity between 4f and 5f orbitals in their 20. The correct order of magnetic moments '®alues in
angular part of the wave function B.M.) among is @
(d) the actinoids are more reactive than the lanthanoids. @ [MnCLJ> > [CoCL]> > [Fe( 1
GOV () MnCLE > [Fe(CN)J* > [CHERI
12. Identify the incorrect statement among the following: (c) [Fe(CN)s]* > [MnCl > > |
(a) 4f-and 5f-orbitals are equally shielded. (d) [Fe(CN)sJ* > [CoCL]> 71
(b) d-Block elements show irregular and erratic chemical (Atomic no 25, Fe = 26, Co = 27)
properties among themselves. (2004)
(¢c) La and Lu have partially filled d-orbitals and no other . )
partially filled orbitals. 21 Cer%um (Z=158)1is a member of. the ?agthanmds.
(d) The chemistry of various lanthanoids is very similar. Which of the followi «qts about.cerlum is incorrect?
(2007) (@) The commo S of cerium are +3 and +4.
(b) The +3 e of cerium is more stable than +4
13. The “spin-only” magnetic moment [in units of Bohr magneton, oxidatiop—sta
(u,)] of Ni** in aqueous solution would be (atomic number of (c) The tate of cerium is not known in solutions.
Ni = 28) (d) Cerium ( Qgets as an oxidising agent. (2004)
(a) 2.84 (b) 4.90 22. Excess| Stets with CuSO, solution and then Na,S,0,
(© 0 (d) 1.73 (2006) sol 1s d to it. Which of the statements is incorrect for
14. Nickel (Z=28) combines with a uninegative monodentate ligand thi%?
X to form a paramagnetic complex [NiX,]*. The number of i1s formed. (b) Cul, is formed.
unpaired electron(s) in the nickel and geometry of this complex ,S,0; is oxidised. (d)  Evolved I, is reduced.
ion are, respectively (2004)
(a) one, tetrahedral (b)  two, tetrahedral the following outer electronic configurations of atoms, the
(c) one, square planar (d) two, square planar. % ighest oxidation state is achieved by which one of them?
(2%)3 (@ (n—Ddns®  (b) (n— d°ns'
15. Which of the following factors may be regarded as thé/Tai © (n—Ddns? (d) (n = Ddns?. (2004)
cause of lanthanide contraction? 24. For making good quality mirrors, plates of float glass are used.
(a) Poor shielding of one of 4f-electron by ano e These are obtained by floating molten glass over a liquid metal
subshell. which does not solidify before glass. The metal used can be
(b) Effective shielding of one of 4f-electrons %n the (a) mercury (b) tin
subshell. (c) sodium (d) magnesium. (2003)
(¢)  Poorer shu.eldn.lg of 3d clectrons by 3Kele > 25. Which one of the following nitrates will leave behind a metal
(d) Greater shielding of 5d electrons ctrons. . o
(2006) on strong. hea.ltlng.
(a) Ferric nitrate
16. The lanthanide contraction is re Q the fact that (b) Copper nitrate
(@) Zrand Y have about the oJadiy (c) Manganese nitrate
(b) Zr and Nb have similar %1 state (d) Silver nitrate. (2003)
(¢) Zr and Hf have abou g .adius 26. The radius of La*" (Atomic number of La= 57)is 1.06 A. Which
(d) Zrand Zn havoe t OXwdation state (2005) one of the following given values will be closest to the radius
17. Calomel (Hg,CL) on % ith ammonium hydroxide gives of Lu*" (Atomic number of Lu = 71)?
(a) HgNH,CI (N SONH, — Hg — Hg — CI (@) 1.60 A (b) 1.40A
(©) Hg,0 ¢0 (2005) (©) 1.06 A d) 0.85A (2003)
18. idati of@hromium in the final product formed by 27. What would happen when a solution of potassium chromate is

KI and acidified potassium dichromate

(b) +6
d +3
(2005)

treated with an excess of dilute nitric acid?

(a) Cr* and Cr,0% are formed.
(b) Cr,0% and H,0 are formed.
(c) CrOZ is reduced to +3 state of Cr.

CrO,* is oxidised to +7 state of Cr.

(d) (2003)
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28.

29.

30.

31.

The number of d-electrons retained in Fe** (At. no. Fe = 26)
ions is
(@ 3
() 5

The atomic numbers of vanadium (V), chromium (Cr),
manganese (Mn) and iron (Fe) are respectively 23, 24, 25 and
26. Which one of these may be expected to have the highest
second ionisation enthalpy?

(@ V (b) Cr
(¢) Mn (d) Fe

(b) 4

(d o (2003)

(2003)

A reduction in atomic size with increase in atomic number is a
characteristic of elements of
(a) high atomic masses

(b) d-block

(c) f-block

(d) radioactive series.

A red solid is insoluble in water. However it becomes soluble

(2003)

if some KI is added to water. Heating the red solid in a test tube
results in liberation of some violet coloured fumes and droplets
of a metal appear on the cooler parts of the test tube. The red

32.

67
How do we differentiate between Fe** and Cr*" impcoupH]?
(a) By taking excess of NH,OH solution.
(b) By increasing NH; ion concentration. @

(¢) By decreasing OH™ ion concentratio
(d) Both (b) and (c). @

(2002)
The most stable ion is S
(@) [Fe(OH);]* (®) <
(c) [Fe(CN)s]* (d) 6l* (2002)

. Arrange Ce*, La*, Pm*" and % increasing order of their
ionic radii.
(a) Yb* <Pm’ < Cgl a

(b)
() Yb* <Pm’

(d) Pm* 3 (2002)
Most co jon states of Ce (cerium) are

(@ +2,+ (b) +2,+4

(c) +3,.+4 (d +3,+5 (2002)

solid is .
(@) (NH),CrO, (b) Hgl, w () Fe”
(c) HgO (d) Pb;0,. (2003) @ (d Cr (2002)
o \< §
Answer Key
(a) 3. (o) 4. (@) 5. () 6. (b)
(©) 9. (b) 10. (c) 11. (a) 12. (a)
(b) 15. (a) 16. (c) 17. (a) 18. (d)
(a) 21. (o) 22. (b) 23. (b) 24. (a)
() 27. (b) 28. (d) 29. (b) 30. (o)
) 33. (b) 34. (a) 35. (¢ 36. (a)
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ng/pﬂa/mlxbéo/ms/ @S
%
1. (b) : Number of unpaired electrons in Fe?" is less than Mn?*, | 13. (a) : ,oNi — [Ar] 3d® 4s?

10.

11.

12.

so Fe?* is less paramagnetic than Mn?".
(@
(c) : Ferrous oxide is more basic, more ionic, less volatile
and less easily hydrolysed than ferric oxide.
(d) : The electronic configuration of

Gd = [Xe]>* 417 5d' 652
(d) : Availability of 4f electrons does not result in the formation
of compounds in +4 state for all the members of the series.
(b) : E°\p2ipn = — 1.18V
E°q2ti0, =091V
Ep2tpe = — 044V
E°c2tico = — 028V
(b) : When the transition metals are in their highest oxidation
state, they no longer have tendency to give away electrons,
thus they are not basic but show acidic character and form
anionic complexes.
(¢) : Ln*" compounds are generally coloured in the solid state
as well as in aqueous solution. Colour appears due to presence
of unpaired f-electrons which undergo f-f transition. %
(b) : Strong field ligand such as CN-, usually produc
spin complexes and large crystal field splittings. H{Q i
weaker field ligand than NH; and C,0,% theref
Aot [CO(H,0)6]*" < Ay [Co(C,0)P < [Co )
Common ligands in order of increasing crysta Strerfgth
are given below :
I <Br <Cl- <F <OH <C,0.> <H,0 % <NO,
<CN-
(c) : Actinoids show different gxidg#
+3, +4, +5, +6 and +7. Howeve
common among all the actinoi

The wide range of oxidation
to the fact that the 57, 6d an
energies. Therefore all t

fgy)levels are of comparable

ubshells can participate.

4f orbitals (lantha
electron decreases inl @
exhibit more N

D

14.

©

5.

16.

17.

4s
Number of unpaired eléCtedns

] ]1]
uz\/n(n+2)=\/2 =

\ 45 4p
EGNCH N
)

NG 1] ]

3d i
=2
& 2.84

(b) : Ni

</

@ LT TR ] o]
——

sp* hybridisation

umber of unpaired electrons = 2
Geometry = tetrahedral.

(a) : As we proceed from one element to the next element in
the lanthanide series, the nuclear charge, i.e. atomic number
increases by one unit and the addition of one electron occurs
at the same time in 4f-energy shell. On account of the very
diffused shapes of f-orbitals, the 4f-electrons shield each other
quite poorly from the nuclear charge. Thus, the effect of nuclear
charge increase is somewhat more than the changed shielding
effect. This brings the valence shell nearer to the nucleus and
hence the size of atom or ion goes on decreasing as we move
in the series. The sum of the successive reactions is equal to
the total lanthanide contraction.

(¢) : In each vertical column of transition elements, the elements
of second and third transition series resemble each other more
closely than the elements of first and second transition series
on account of lanthanide contraction. The pairs of elements
such as Zr-Hf, Mo-W, Nb-Ta, etc; possess almost the same
properties.

(a) : Calomel on reaction with ammonium hydroxide turns
black. The black substance is a mixture of mercury and mercuric
amino chloride.

_NH,
Hg:Cl, + 2NH,OH — Hg_ ~ + Hg + NH,CI + 2H,0

Black
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18. (d) :
+6 2 +3
Cr,0; + 14H"+ 61" —> 2Cr3* + 7H,0 + 31,

19. (a) : Cu,S + 2Cu,0 — 6Cu + SO,
This is an example of auto-reduction.

20. (a):
3d 4s 4p
et [t [r e ][]
sp3
Number of unpaired electrons = 5
oty (W[ =] [T ]:]
sp3

Number of unpaired electrons = 3

[Fe(CN) ]+ — |1L|1L |1L| | : |D

.
.
o

-
d?sp?

Number of unpaired electrons = 0

Magnetic moment = nvn +2

where n = number of unpaired electrons.

i.e. greater the number of unpaired electrons, greater will be the
paramagnetic character.

(c) : +4 oxidation state of cerium is also known in solutio%<
i& ate of +7.

iquid at room

21.

-1 0
22. (b) : 4KI+2CuSO, —> L, +Cu,l, +2K,SO,

0 +2 +2.5 -1
I, +2Na, S, 0, — > Na, S,04 + 2Nal

(n—1)d ns

®:[1[1]1]1]1]

(n — 1)d® ns? can achieve the maximum

23.

24. (a) : Mercury is such a metal whic
temperature.

25. (d) : When heated at red heat, Ag
silver.

2AgNO; —> ZA%2 +0,
(d) : Due to 1anthan@ , the ionic radii of Ln?*
es

26.
(lanthanide ions) gecr a>* to Lu’*. Thus the lowest

value (here 0.85 A) K ic radius of Lu’".
(b) : Dilute nitrid 4c rts chromate into dichromate and
H,0

S K,Cr,0, + 2KNO; + H,0

27.

2K,CrO, +

Cr,0; + H,0

orange

28. (d) : yFe = 152 252 26 352 3p6 3d6 452
Fe?" = 1s? 252 2p© 352 3p® 3d°

The number of d -electrons retained in Fe?*
(b) : The second ionisation potential val d Cr are

sufficiently higher than those of neighbou@\ents. This is
because of the electronic configurdtith of Ci—which is 3d '
i A (half-filled), i.e.,

(completely filled) and of Cr" which is 3¢
for the second ionisation potentialctron is to be removed

from very stable configurati

29.

30. (c) : With increase in at  i.e. in moving down a

group, the number of the she} increases and therefore,

the size of the atom iffereayes/Bit in case of f/ -block elements

anthanide series, 4f electrons are being
e mutual shielding effect of f'electrons
due to the shape of the f -orbitals. The

precipitate of mercuric iodide dissolves in excess of
ss3um iodide forming a complex, K,Hgl,.
Hgl, + 2KI — K,Hgl,
gl, on heating liberates I, gas.
Hgl, —— Hg + I,

violet vapours
(d) : NH, ions are increased to suppress release of OH™ ions,
hence solubility product of Fe(OH); is attained. Colour of
precipitate is different.

33.

(b) : A more basic ligand forms stable bond with metal ion, CI

is most basic amongst all.

34. (a) : According to their positions in the periods, these values

are in the order:

Yb3+ < Pm3+ < Ce3+ < La3+
At. Nos. 70 61 58 57
Ionic radii (pm) 86 98 103 106
Ionic size decreases from La*" to Lu*" due to lanthanide
contraction.

35. (c) : The common stable oxidation state of all the lanthanides
is +3. The oxidation states of +2 and +4 are also exhibited and
these oxidation states are only stable in those cases where stable
410 417 or 4 f'* configurations are achieved. Ce*" is stable

due to 4 /' configuration.

36. (a) : Mn?* (35?3p®3d°) has the maximum number of unpaired

electrons (5) and therefore has maximum moment.

==
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Which of the following complex species is not expected to | 9.  The coordination number %’;ion state of the element

exhibit optical isomerism? E in the complex [E( O, (where (en) is ethylene
(a) [Co(en)(NH;),CL,]* (b) [Co(en);]*" diamine) are, respecti

(c) [Co(en),Cl,]* (d) [Co(NH;);Cls] (2013) (a) 6and3 @ and 2

Which among the following will be named as dibromidobis (¢) 4and2 (d) 4 and 3 (2008)
(ethylene diamine) chromium(IIl bromide? 10. Which ong has a square planar geometry?

(@) [Cr(en),Br,]Br (b) [Cr(en)Br,]- (@) [PtCL]* (b) [CoCL >

(¢) [Cr(en)Br,]Br (d) [Cr(en);]Bry (2012) ©) [RLIIARLD (d) [NiCl,J>.

At. nos.: Fe = 26, Co =27, Ni = 28, Pt = 78)
(2007)

The magnetic moment (spin only) of [NiCl,]> is
(a) 1.82 BM (b) 546 BM

(c) 2.82BM (d) 1.41 BM (2011) | yy, %
ar i

ny EDTA (ethylenediaminetetraacetic acid) molecules
Which of the following facts about the complex [Cr(NH;)s]Cl; ired to make an octahedral complex with a Ca*" ion?

is wrong? Six (b) Three
(a) The complex involves d%sp® hybridisation and is @c) One (d) Two (2006)
o icl:ltahedlral1 in §hape. t' \} In Fe(CO),, the Fe — C bond possesses
e complex is paramagnetic.
(¢) The comilex s zn outefr; orbital complex (a) m-character only (b) both ¢ and & characters
' ioni t -character only. 2006,
(d) The complex gives white precipitate with si itri (¢) ionic character (d) o-character only (2006)
solution. 1) | 13. The IUPAC name for the complex [Co(NO,)(NH,),]CL, is

(a) nitrito-N-pentaamminecobalt(III) chloride

Y.

Which one of the following has an optical

(b) nitrito-N-pentaamminecobalt(Il) chloride

(@) [Zn(en),]** (b) [Zn(en)( L .
(©) [Co(en),]** (d) [Co(H, (2010) (c) pentaammine nitrito-N-cobalt(I) chloride

(d) pentaammine nitrito-N-cobalt(IIl) chloride. (2006)
A solution contains 2.675 g of Cq¢hy% (molar mass

14. The value of the ‘spin only’ magnetic moment for one of the
S following configurations is 2.84 BM. The correct one is

dss = 143.5 g mol ™). (@) d* (in strong ligand field)

)nass of Ag = 108 u) (b) d* (in weak ligand field)

NH,),]Cls (c) d? (in weak as well as in strong fields)

CoCl3(NHj3)s] (2010) (d) d? (in strong ligand field) (2005)

AgNO; to give 4.78 g of Ag
The formula of the compl
(a) [CoCIl(NHj;)s]Cl,
(c) [CoCl,(NH;)gCl
represents linkage isomers? 15. Which one of the following cyano complexes would exhibit the

wd [Pt(NH;),][CuCly] lowest value of paramagnetic behaviour?
and [Pd(PPh;),(SCN),] (@) [Cr(CN),*>  (b) [Mn(CN),*

53’504 and [Co(NH;)s(SO,)INO; © [F(CN)J (&) [Co(CN)F- (2005)

\ 4 I’2 and [PtBrz(NH3)4]C12 (2009) . .
16. Which of the following compounds shows optical isomerism?

(@ [Cu(NHy),**  (b) [ZnCL}*

(b) [Colen)(NHy), T © [CrC00 (@) [CoCN)eJ*- (2003)

O)s(em)]**  (d) [Colen),(NH3),]*"  (2009)
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17. The IUPAC name of the coordination compound K [Fe(CN),] (c) thenumber ofligands around a metal ion bo bysigma
is and pi-bonds both
(a) potassium hexacyanoferrate (II) (d) the number of only anionic ligands bo metal
(b) potassium hexacyanoferrate (I11) ion.
(c) potassium hexacyanoiron (II) (2004)
(d) - tripotassium hexacyanoiron (If) (2005) 23. One mole of the complex compoun NH,);6E/ gives 3 moles
18. The oxidation state of Cr in [Cr(NH,),CL]" is of ions on dissolution in water. On of the same complex
(@ +3 (b) +2 reacts with two moles of AgNO, §OIDd ield two moles of
() +1 (d 0 (2005) AgCl (s). The structure of thg \l S
19. Which one of the following has largest number of isomers? @) - [Co(NH,);CIICl,

(@) [Ru(NH;),CL]" (b)  [Co(NH,)sCI]*
(© [r(PR),H(CO**  (d) [Colen),CL]"
(R = alkyl group, en = ethylenediamine)

(2004)

20. Coordination compounds have great importance in biological
systems. In this context which of the following statements is
incorrect?

(a) Chlorophylls are green pigments in plants and contain
calcium.

Haemoglobin is the red pigment of blood and contains iron.
Cyanocobalamine is B;, and contains cobalt.
Carboxypeptidase-A is an enzyme and contains zinc.

(2004)

(b)
(©
(d)

21.
complex?
(a) [Fe(CN)G]* (b) [Mn(CN)g]*
(¢) [Co(NHy)e"  (d) [Ni(NH;)e]**
[Atomic nos.: Mn = 25, Fe = 26, Co = 27,

The coordination number of a central metal at; lex
is determined by %

22,

Which f the followi 1 i t bital @I\
(e one of The ToTOWINg COmPpIExes 15 al outer orbl a<:§ . e coordination compound, K,[Ni(CN),], the oxidation state

%g of nickel is
»
26.

€D

(b) [Co(NH;),CL]-2N
(©) [Co(NH,),CLICI H%
(d) [Co(NH,),ClICIKNR

. Ammonia forms tHie

in alkaline 1
ons hydration protects copper ions.

reason for it?
(@ In %
(b) In acidi e ions protons coordinate with ammonia

esforming NH," ions and NH; molecules are not
bl
(c ine solutions insoluble Cu(OH), is precipitated
which is soluble in excess of any alkali.

%pper hydroxide is an amphoteric substance.

(2003)

(2003)

@ -1
() +1

() 0

(d +2 (2003)

The type of isomerism present in nitropentamine chromium (I1I)
chloride is

(a) optical

(c) ionization

(b) linkage

(d) polymerisation. (2002)

(a) thenumber ofligands around a metal ioj e sigma
bonds 27. CH, — Mg — Br is an organometallic compound due to
(b) the number of ligands around a metaNion bonded by pi- (@) Mg-Brbond (b) C- Mgbond
bonds % (c) C-Brbond (d) C - H bond. (2002)
O \
Q Qi {Answer Key )
2. (a) 3. (o 4. (¢ 5. (¢ 6. (b
8. (@ 9. (a) 10. (a) 11. (¢) 12. (b)
(d) 14. (a) 15. (d) 16. (¢) 17. (b) 18. (a)
(d) 20. (a) 21. (d) 22. (a) 23. (a) 24. (b)
2 (b) 26. (b) 27. (b)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [201 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

JEE MAIN CHAPTERWISE EXPLORER|

ng/plfwnwbéo/ms/

(d) : [Co(NH;);Cl;] will not exhibit optical isomerism due to
presence of plane of symmetry.

(@)

(¢) : In the paramagnetic and tetrahedral complex
[NiCl,]*, the nickel is in +2 oxidation state and the ion has
the electronic configuration 34®%. The hybridisation scheme
is as shown in figure.

ap

3d 4s
Nz, far3a® - [T [ [

[NiCLJ> :

sp® hybrid orbitals

w=./n(n+2) BM
=J22+2)=+8
=2.82 BM

(¢) : The complex [Cr(NH;),]Cl; involves d%sp? hybridization
as it involves (n — 1)d orbitals for hybridization. It is an inne
orbital complex.

[M(AA)a5]™, [M(AA),ab]™ and [M(AB);]™.
given options, only [Co(en);]** shows o

3+

g

C/\en en
I

3+ |
en i

e

2.675
. ——=0.01

(b) : No. of moles of Co| 2675

No. of moles of A@ S 0.03

Since 0.01 moles €x CoCl;:6NH; gives 0.03 moles

of AgCl on treatm ’AgNOQO;, it implies that 3 chloride

ions are ionisddle, inQ] complex. Thus, the formula of the
)ICl,.

D

(c) : Optical isomers rarely occur in square planar co
due to the presence of axis of symmetry.

9. Xa) :

10.

11.

12.

bidentate ligand. Square p,
isomerism on accout o, xis of symmetry.

/' [Co(en)2(NH3),]*" exhibits

—
en
HsN
o5y
HsN
en
=

Non-superimposable
mirror imeges
In the given complex [E(en),(C,04)]"NO, ethylene
diamine is a bidentate ligand and (Czof’) oxalate ion is also
bidentate ligand. Therefore co-ordination number of the
complex is 6 i.e., it is an octahedral complex.
Oxidation number of E in the given complex is
X+2x0+1x(=2)=+1
T x=3

(a) : In 4-coordinate complexes Pt, the four ligands are arranged
about the central 2-valent platinum ion in a square planar
configuration.

(c) : EDTA, which has four donor oxygen atoms and two donor
nitrogen atoms in each molecule forms complex with Ca®* ion.
The free acid H4EDTA is insoluble and the disodium salt
Na,H,EDTA is the most used reagent.

Ca?" + [H,EDTA]> — [Ca(EDTA)]* + 2H"

(b) : In a metal carbonyl, the metal carbon bond possesses both
the o- and m-character. A 6-bond between metal and carbon
atom is formed when a vacant hybrid bond of the metal atom
overlaps with an orbital of C atom of carbon monoxide
containing a lone pair of electrons.

Formation of m-bond is caused when a filled orbital of the metal
atom overlaps with a vacant antibonding 7* orbital of C atom
of CO. This overlap is also called back donation of electrons
by metal atom to carbon.
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13.

14.

15.

16.

a0

(a) The formation of the metal <— carbon 6-bond using an unshared
pair of the C atom. (b) The formation of the metal — carbon m-bond.
The m-overlap is perpendicular to the nodal plane of 6-bond.
(d) : [Co(NO,)(NH;)5]Cl,
pentaaminenitrito-N-cobalt(IIT) chloride

(a) : Spin only magnetic moment =./n(n+2) B.M.
Where n = no. of unpaired electron.

Given, /n(n+2)=2.84
o, n((n+2)=2_8.0656
o, n=2

In an octahedral complex, for a ¢* configuration in a strong field

ligand, number of unpaired electrons = 2

(d) : [Co(CN)e]*

Co — [Ar] 347 4s?

Co*" — [Ar] 3d° 4s°
3d

A L L §<
In presence of strong field ligand CN™ pairing of electro%

place.
NS

d%sp?
There is no unpaired electron, so the

Value of
%ar complexes

metry. Optical

4s 4p

|1L|H|” Tx xx xx | xx

paramagnetic behaviour is observed.

(c) : Optical isomers rarely occur in
on account of the presence

isomerism is very common in omplexes having
general formulae:
[Ma,b,c,]™*, [Mabcdef]"
[M(AA),ab]™ and [M(AB

(where 44 = symm

)31, [M(AA)ya5]™,

brdentate ligand and 4B =

21.

>

unsymmetrical bi?e&em

Q

%imm)@]ﬂ

(b) : Ks[Fe(CN)g]

Potassium hexacyanoferrate(I1I)
(a) : Let the oxidation stat;
[Cr(NH;),CL]" = x
x+40)+2(-1)=+1

x—2=+1 or, +3

(d) : [Co(en),Ch Qws’ gepmetrical as well as optical
isomerism.

(@:C reen pigments in plants and contains

magnesium 1 of calcium.

d): Qo n
S(CN)]*

Hybridization of central ion
d %sp? (inner)
CN)gJ*
Ha)gJ*

d %sp? (inner)
d %sp® (inner)
spd ? (outer)

(a)): The number of atoms of the ligands that are directly bound
0 the central metal atom or ion by coordinate bonds is known
as the coordination number of the metal atom or ion.
Coordination number of metal = number of ¢ bonds formed by
metal with ligands.

(a) : Given reactions can be explained as follows:
[Co(NH;)sCI]Cl, —— [Co(NH,)sCI]** + 2CI- = 3 ions.
[Co(NHj;)sCl]Cl, + 2AgNO; — [Co(NH;)sCl](NO;), + 2AgCl

(b) : In acidic solution, NH; forms a bond with H" to give NH;
ion which does not have a lone pair on N atom. Hence it cannot
act as a ligand.

(b) : Let the oxidation number of Ni in K, [Ni(CN),] = x
Ix4+xx(-1)x4=0=4+x-4=0=>x=0

(b) : The nitro group can attach to metal through nitrogen
as (-NO,) or through oxygen as nitrito (-ONO).

(b) : Compounds that contain at least one carbon-metal bond
are called organometallic compounds.

==
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19 ENVIRONMENTAL CHEMISTRY

The gas leaked from a storage tank of the Union Carbide (c) Greenhouse effect i e for global warming.
plant in Bhopal gas tragedy was (d) Ozone layer does pg inkared radiation from the
(a) phosgene (b) methylisocyanate sun to reach th
(¢) methylamine (d) ammonia (2013) (2008)
Identify the wrong statement in the following. 3. The S(I)nOg 1150 . us y the presence of
(a) Acid rain is mostly because of oxides of nitrogen and (2) 02 o

sulphur. (b) 2'd dnit
(b) Chlorofluorocarbons are responsible for ozone layer (c) oxides o [ and nitrogen

depletion. (d) %Q (2004)

<

S
&
Q"
&
&

&

Q<
/\\ Answer Key
(b) 2. (@) 3. (o)
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%x//zlfwna/bl}o/wsx

(b) violet rays from sun to reach tig

2. (d) : The thick layer of ozone called ozoneplanket which is | 3, (¢) : Photochemical smog i
effective in absorbing harmful ultraviolet rays given out by nitrogen.
the sun acts as a protective shield. It does not permit the ultra

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [205 of 353] [9440345996]



CHAPTER

20

29.5 mg of an organic compound containing nitrogen was
digested according to Kjeldahl’s method and the evolved
ammonia was absorbed in 20 mL of 0.1 M HCl solution. The
excess of the acid required 15 mL of 0.1 M NaOH solution
for complete neutralization. The percentage of nitrogen in
the compound is

(a) 29.5 (b) 59.0

(c) 474 (d) 23.7 (2010)
The ammonia evolved from the treatment of
0.30 g of an organic compound for the estimation of nitrogen
was passed in 100 mL of 0.1 M sulphuric acid. The excess of

\\ Answer Key

> () 2. (0 3. (©
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PURIFICATION AND

CHARACTERISATION GF
ORGANIC COMPOUNDS

N\
acid required 20 mL of 0 Q& hydroxide solution for
complete neutralizatio
(a) acetamide amide
(c) urea
(2004)

In a co@p

Gy H and N atoms are present in
9:1:350 »l Molecular weight of compound is 108.

5
Moleculas, formutdof compound is
@ © Q' (b CHN
(c) /FH. (d) CoHoN.

(2002)
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) . 14xN; xV
1. (d):The% ofN according to KjeldahI’s method = ——
N, = Normality of the standard acid = 0.1 N
w = Mass of the organic compound taken
=295mg=295x103¢g

V' = Volume of N, acid neutralised by ammonia

=(20-15) =5 mL.

1.4x0.1x5

= %N= — 3= 23.7
29.5x10™

2. (c) : Equivalents of NH; evolved
_ 100x0.1x2 20x0.5 _ 1

1000 1000 ~ 100
Percent of nitrogen in the unknown organic compound =
1

14 _
mxﬁx100—46.6

14x2 _
= 57 x100=46.6

The compound must

Q
Percentage of nitrogen in urea (V@%

©: C H

Empirical 0! ; C;H,N

(C3H4%10%

(12 x 4+ 14), = 108
0§=%/n = 108/54 = 2
ormula = CHgN,
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21

OF ORGANIC CHEMISTRY

The order of stability of the following carbocations is 9. The correct decreasing (e rity for the functional
ound

gCZ)H groups of organic c ¢/in the IUPAC system of
o o 2 nomenclature is
CH,=—CH—CH,; CH3—CH,—CH,; (@) — CONIL,, — > ,— COOH
I 1 (b) — COOH; CONH,, — CHO
il
(@) II>1>11 (b) 1I>1I>1 (¢ =S —~CONH,, -~ CHO
(¢) I>1I>1 (d I>1I>11 (2013) (d) — CHO, , — SO;H, -CONH, (2008)
How many chiral compounds are possible on monochlorination | 10. The eld¢frophilé&y E® attacks the benzene ring to generate the
of 2-methyl butane? intermedia complex. Of the following, which G-complex
(a) 2 (b) 4 G energy?
(c) 6 d 8 (2012) J NO,
Identify the compound that exhibits tautomerism.
(a) 2-Butene (b) Lactic acid (a 0 H (b) e
(c) 2-Pentanone  (d) Phenol (2011) @ E
Out of the following, the alkene that exhibits optical isomeris& HE
is \} NO,
(a) 2-methyl-2-pentene (b) 3-methyl-2-pentene H H
(¢) 4-methyl-1-pentene (d) 3-methyl-1-pentene—2010 (c) E (d) o E
The IUPAC name of neo-pentane is. Q (2008)
(a) 2-methylbutane (b)  2,2-dimethylp < 11. The absolute configuration of
(¢) 2-methylpropane (d) 2,2-dimeth e
(2009) HO,C CO,H
The number of stereoisomers possible for mpound of the Z 2, 18
molecular formula CH; — CH < ) — Me is HO H H OH
o 431 (3) é 2009 @ 5 ®)5, 3
©) CY ’, (2009) © R R @) R, S (2008)
The alkene that exhibits geofie prcal-rsomerism is ) . ) .
(a) propene (b) S Jopene 12. Which one of the following conformations of cyclohexane is
(c) 2-butene ( Sliyl-2-butene (2009) chiral?
. (a) Boat (b) Twist boat
Arrange the carbafl
range . carba 1% ~ (©) Rigid (d) Chair (2007)
H 1 H.CH
.(C )€, CC 3 ’ Cs .5 C : 13. Increasing order of stability among the three main conformations
in order of thejr de ng stability (i.e. eclipse, anti, gauche) of 2-fluoroethanol is
(a) C,H, > (CH,),C> (CH,),CH (a) eclipse, gauche, anti
(b) gauche, eclipse, anti
Cl,>C.H,CH, > (CH,),C (c) eclipse, anti, gauche
_ _ _ (d) anti, gauche, eclipse. (2006)
CH, > (CH;),CH > (CH,;),C
e _( )2 _ ( _3)3 14. The increasing order of stability of the following free radicals
);C>(CH,;),CH>CH,CH, > CCl, (2009) is
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(2) (CH,),CH < (CH,),C < (CH),CH < (CHy),C H -
. . . . H- @ | 3
(b) (C4H,)C < (C,H,),CH < (CH,),C < (CH,),CH E CH,— CH- CH,
(©) (CH,),CH < (CH,),C < (CHy),C < (CH,),CH am 1)
(@ CHYCH < CH).C < CHYC <CHILCH 2000 | i e iy @
15. CH,Br+ Nu — CH, - Nu + Br (a) all four are chiral compound S
The decreasing order of the rate of the above reaction with (b) only I and II are chiral com,
nucleophiles (Nu") 4 to D is (c) only Il is a chiral compou
[Nu™ = (4) PhO", (B) AcO, (C) HO, (D) CH;07] (d) only II and IV are chir: S. (2003)
@ D>C>A>B (b) D>C>B>4 )
() A>B>C>D (d B>D>C> 4. (2006) | 20- The reaction :
16. The IUPAC name of the compound shown below is
al (a)
(b)
Br (©
d 2002
(a) 2-bromo-6-chlorocyclohex-1-ene @ (2002)
(b) 6-bromo-2-chlorocyclohexene 21. Which of the ng does not show geometrical isomerism?
(c) 3-bromo-1-chlorocyclohexene (a) ichlarp-1-pentene
(d) 1-bromo-3-chlorocyclohexene. (2006) (b) ro-2-pentene
17. The decreasing order of nucleophilicity among the nucleophiles (c chloro-1-pentene
18 % ichloro-2-pentene. (2002)
CH,C -0~ -
) Ml @ CHO : i arity between optical and geometrical isomerism is that
0 - (@)) each forms equal number of isomers for a given compound
ﬁ < if in a compound one is present then so is the other
(3) CN- 4) H,C @ ﬁ -0 % (c) Dboth are included in stereoisomerism
0 \} (d) they have no similarity. (2002)
@ 1,2,3,4 (b) 4,3,2,1 L . .
© 2.3 1.4 ) 3.2.1.4 3. Racel.nlc ml.xture is formed by mixing two
(a) isomeric compounds
(b) chiral compounds
18. ]()l)le t(;1 the. prlelsence ?f an unpaired electron, % are (c) meso compounds
a) chemically reactive .
(b) chemically inactive (d) optical isomers. (2002)
(c) anions 24. Arrangement of (CH,),C—, (CH,),CH~, CH,CH, — when attached
(d) cations (2005) to benzyl or an unsaturated group in increasing order of inductive
19. Among the following four stru effect is
CH3 0 (a) (CH3)3C —< (CH3)2CH —< CH3CH2 -
I I (b) CH;CH, — < (CH;),CH — < (CH;),C —
H,-CH-C,H -
IR N (O (¢ (CHy),CH < (CH),C — < CH,CH, -
@ D (d) (CHy),C — < CH,CH, — < (CH,),CH —. (2002)
O \
S nswer Key,
2. (a) 3 (c) 4. (d) 5. (b) 6. (¢
7 8. (o 9. (c) 10. (¢) 11. (¢ 12. (b)
14. (a) 15. (a) 16. (c) 17. () 18. (a)
b) 20. (b) 21. (o) 22. () 23.  (d) 24. (b)
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1. (a): Greater the number of resonating structures a carbocation
possess, greater is its stability.

2. (a):

CHj - CH, - CH - CHy —>

CH,
2-methyl butane

(Iy CH,-CH, - (le ~CH,-Cl
CH,
c
(1) CH, - CHy - ¢ - CH,
CH,
|C1
(L) CH, - lc*— $H - CH,4
H CH,

(V) CH, - CH, - (le ~CH,

cl CH,

Possible products on chlorination \
Out of four possible isomers only I and III are chjir
(¢) : The type of isomerism in which a sub % in
two readily interconvertible different structure ingtoa
dynamic equilibrium is known as tautome x%
2-pentanone exhibits tautomerism.
O
C H - CH, - CH,
enol form

|
CH, - C - CH, - CH, - CHy =

keto form

4. (d) : 3-Methyl-1-pentene exh@cal isomerism as it has
an asymmetric C-atom i ule.
O
CzHX H=CH,
3; -1-pentene
<
5. (b:H CHj;

e oY 2,2-dimethylpropane

D)

10.

@§

%
roup and one chiral

(c) : The given compound has a

'
No=cM o=
HeC~ CHEORNI M OH)CH CHs
i
\\uuz sof cis-form
H. %c MeiMe(OM)CH
c=¢ c=cC
H3C/ g \CH3

’ : H
(g 7/@\ < !
d, l isomers of trans-form

reoisomers = 4.

en two groups attached to a double bonded carbon
re same, the compound does not exhibit geometrical
erism.

iﬁompounds in which the two groups attached to a double
onded carbon are different, exhibit geometrical isomerism,

thus, only 2-butene exhibits cis-trans isomerism.

HsC H H H
SemeCl o=
H CHz H;C CH;
trans-2-butene cis-2-butene

(¢) : The groups having +/ effect decrease the stability while
groups having —/ effect increase the stability of carbanions.
Benzyl carbanion is stabilized due to resonance. Also, out of
2°and 3° carbanions, 2° carbanions are more stable, thus the
decreasing order of stability is :
CCl, > C,H,CH, > (CH,),CH > (CH,),C.

(c) : The order of preference of functional groups is as follows:
—SO;H >-COOH > - COOR > - COX>-COCl > -CONH,

N
>—-CHO >-CN> (=0 >-OH > -SH > —NH,

/
N=¢ > Cc=C > NO,> NO> X
SN 7 C=C6>N0O,> -NO=>-

H
(c) : E

This structure will be of lowest energy due to resonance
stabilisation of +ve charge. In all other three structures, the
presence of electron-withdrawing NO, group will destabilize
the +ve charge and hence they will have greater energy.
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11. (c):
COOH cooH
HO,C COH po >$<H HOLl?
no? i o | He—c—on — HRI 7O
coon  Goom

&, R)

12. (b) : The twist boat conformation of cyclohexane is optically
active as it does not have any plane of symmetry.

2
1
4
13. (a): ICH2 - ClH2
F OH
2-fluoroethanol
Fu
H H
H
H H H H H

v

CH;0™ > HO™ > PhO™ > AcO-
Here, the nucleophilic atom i.e. O is the sa

species. This order can be easily explaine
«%

concept that a weaker acid has a stronger ¢

(2)
3 3-bromo-1-chl ohe

(1),
(6)
Br

(5)

“)
(d) : Strong bases are generall
Ifthe nucleophilic atom or the "

(©):

: species, stronger is the
s nucleophilicity order is

ﬁ
CH,0" > CH;— ﬁ—O’
0
I
CN %H—ﬁ—o > HC lsl—o
0 0

Qradicals are highly reactive due to presence of an

d electron. They readily try to pair-up the odd electrons.

A chiral object or compound can be defined as the one that
ot superimposable on its mirror image, or we can say that

anti or staggered cclipsed skew or gauche gall the four groups attached to a carbon atom must be different.
% Only I and II are chiral compounds.
SN i, e
% (I) C,H, — cI “ C,H, (II) CH,CO - cl*— C,H,
KSR
fully eclipsed 20. (b) : This is an example of nucleophilic substitution reaction.
The anti conformation is most stable in whigl H groups (CH,),C — Br + OH" _ (CH,),C — OH + Br
are far apart as possible and minimum 1s1 tween two Substrate Rucleophile Leaving group
groups occurs. I H
In fully eclipsed conformation F 21. (¢): C=C-CH,- CH, - CH,
that the steric strain is maximum |
most unstable. The order of stab Cl . L .
anti > gauche > partially ecli Condition for geometrical isomerism is presence of two different
atoms of groups attached to each carbon atom containing double
14. (a): On the basis of hyper bond.
the order of stability of & Identical groups (Cl) on C - 1 will give only one compound.
tertiary > second: Hence it does not show geometrical isomerism.
Benzyl free radicals . .
more stable than dicals. Further as the number of 22. (c) : Both involves compeunds hav1ng the same molecular and
phenyl group at % the carbon atom holding the odd structural formulae, but different spatial arrangement of atoms
electron increages, tability of a free radical increases or groups.
/ Q 23. (d) : An equimolar mixture of two i.e. dextro and laevorotatory
3)36 < Hs)zéH <(CH.), 0ptica1 isomers is termed as racemic mixture or d/ form or (+)
mixture.
15. nucleophilic atom or the centre is same, | 24, (b) : —~CH, group has +/ effect, as number of —CH; group
parallels basicity, i.e. more basic the species increases the inductive effect increases.
e nucleophile
==
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A gaseous hydrocarbon gives upon combustion 0.72 gofwater | 8.  Toluene is nitrated and

and 3.08 g of CO,. The empirical formula of the hydrocarbon tin and hydrochloric acj

is and then heated with Q¥

(a) C,Hq (b) C,H, so formed contai

(¢) C3Hy (d) Cg¢Hs (2013) (a) mixture - bromotoluenes

Which branched chain isomer of the hydrocarbon with (b)  mixgurerotal p-bromotoluenes

molecular mass 72 u gives only one isomer of mono substituted (©) mix d p-dibromobenzenes

alkyl halide? (d) mixtyre o and p-bromoanilines. (2008)
(a) Neopentane (b) Isohexane 9. Prese a)pitro group in a benzene ring

(¢) Neohexane (d) Tertiary butyl chloride  (2012) (a) ((deactiyates the ring towards electrophilic substitution
2-Hexyne gives trans-2-hexene on treatment with ctivgtes the ring towards electrophilic substitution

(a) Li/NH, (b) Pd/BaSO, r de.rs the ring jbasic N o

(©) LiAlH, (d) PyH, (2012) @ €activates the ring towards nucleophilic substitution.
One mole of a symmetrical alkene on ozonolysis gives two (2007)
moles of an aldehyde having a molecular mass of 44 u. TI% e reaction of toluene with Cl, in presence of FeCl; gives
alkene is } predominantly

(a) ethene (b) propene (a) m-chlorobenzene

(c) Il-butene (d) 2-butene. (b) benzoyl chloride

(c) Dbenzyl chloride

The treatment of CH;M ith CH,C =
¢ freatment o MeX wi 3 (d) o- and p-chlorotoluene. (2007)

(a) CH,
(b) CH; - CH = CH, 11. Which of the following reactions will yield

(¢) CH3;C = C - CH;, @ 2,2-dibromopropane?

H H (@) CH;—CH = CH, + HBr —

L
(d) CH;~C=C-CH, % (2008) (b) CH,—C = CH + 2HBr —
() CH,CH = CHBr + HBr —

e sodium in liquid

The hydrocarbon which can res

ammonia is (d CH=CH + 2HBr— (2007)
(a) CH;CH,C = CCH, 12. Which of the following molecules is expected to rotate the
(b) CH;CH,CH,C = CH; plane-polarised light?

() CH,CH,C =G COOH CHO

(d) CH,;CH = CH
% (2008) (@ HN —’—H (b) HO +H
In the followiRg seqrerce of reactions, the alkene affords
H

the compoufg\\ N CH,0H
Y%y 0,
7 Zn = H,N NH

Ry B is q ,
m\"* (b) CH,CH,CHO © ™S @ HI>—<H

(d) CH,CH,COCH, (2008) SH Ph Ph (2007)
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19. 2-Methylbutane on reacting with bromine in the-ptes of
13. The IUPAC name of is sunlight gives mainly
. (a) 1-bromo-2-methylbutane
(a) 3-ethyl-4-4-d1mthylheptane (b) 2-bromo-2-methylbutane
(b) 1,1-d%ethyl-2,2-dlmethylpentane (c) 2-bromo-3-methylbutane
(¢) 4,4-dimethyl-5,5-diethylpentane (d) 1-bromo-3-methylbutane. (2005)
(d) 5,5-diethyl-4,4-dimethylpentane. (2007)
o 20. Which one of the following is ce@with zinc and
14. The compou.nd formed as a result of oxidation of ethyl benzene hydrochloric acid to give the co ‘ - hydrocarbon?
by KMnO, is (a) Ethyl acetate  (b) Aceti %
(a) benzyl alcohol (b) benzophenone (c) Acetamide (d) Buianxxone (2004)
(c) acetophenone (d) benzoic acid. (2007) ) ) ] ]
21. Amongst the following cefrpo c\ optically active alkane
Me having lowest molecul 1
15. o Me A, (@) CH,—-CH,-C
N
o | Et
OH  ,.Bu (b) CH,- ,
The alkene formed as a major product in the above elimination
reaction is @
@ Me ™  (b) CH,= CH, © G (3
Me Me ’
o (0 oS o0s) | () CH, —C = CH (2009
16. Acid catalyzed hydration of alkenes except ethene leads to the ichjone of the following has the minimum boiling point?
formation of (2\ n-Butane (b) 1-Butyne
() primary alcohol <ID 1-Butene (d) Isobutene (2004)
(b) secondary or tertiary alcohol % On mixing a certain alkane with chlorine and irradiating it with
(¢) mixture of primary and secondary alcohols ultraviolet light, it forms only one monochloroalkane. This
(d) mixture of secondary and tertiary alcohols. > alkane could be
17. Of the five isomeric hexanes, the isomer which ca (@) propane (b) pentane
monochlorinated compounds is (c) isopentane (d) neopentane. (2003)
(a) n-hexane (b) 2,3-dimethyl 24. Butene-1 may be converted to butane by reaction with
(¢) 2,2-dimethylbutane (d) 2-methylpe . 2005) (@) Zn - HCI (b) Sn - HCI
18 % (c) Zn-Hg (d) Pd/H.,. (2003)

Reaction of one molecule of HBr with o] ci)e of 1, 3-
butadiene at 40°C gives predominantly%
t

(a) 3-bromobutene under kinetically e conditions

(b) 1-bromo-2-butene under cally controlled
conditions

(¢) 3-bromobutene under t dmically controlled
conditions

(d) 1-bromo-2-butene ui 1ly controlled conditions.

(2005)

(a, ¢)
. (a)
15. (d)
21. (o)

(Arcuwor Koo
Answer Key

4.

10.
16.
22.

What is the product when acetylene reacts with hypochlorous
acid?

() CH,COCI (b) CICH,CHO

(¢) CLCHCHO (d) CICHCOOH. (2002)
Which of these will not react with acetylene?

(a) NaOH (b) ammonical AgNO;

(c) Na (d) HC1 (2002)
(d) 5. (a) 6. (¢

(d) 11. (b) 12. (b)

(b) 17. (b) 18. (b)

(d) 23. (d) 24. (d)
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JEE MAIN CHAPTERWISE EXPLORER|
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0.72
1. (a) : Moles of water produced = BT 0.04
3.08
Moles of CO, produced = - 0.07

Equation for combustion of an unknown hydrocarbon, C,H,

is

(v y
CH, + Lx + ZJ 0, »xCO, + EHzo
— x=0.07 and %: 0.04
" y=0.08
x 007 7
y 008 8

. The empirical formula of the hydrocarbon is C,Hg.

2. (a) : As the molecular mass indicates it should be pentane
and neopentane can only form one mono substituted alkyl

halide as all the hydrogens are equivalent in neopentane.%
CH,4 CH,

| o |
CH, - $ - CH, _chlorination CH; - ? - CHZCI%
CH, \

Neopentane

3. (a, ¢) : For trans products we should take
NH; or EtNH, at low temperature or LiA
(anti-addition).

Li/Na-NH,; (liq.)

R-C=C-R
or LiAIH,
RCH=CHR ®
4. (d): =

(Symm. alkene)y ({ieda,

CH;CHO and the symmetrical alkene is

() O

H—CHCH; —————> 2CH,CHO

2-Butene (i) Zn, H0 Acetaldehyde

[9/]
~
-]
N’
Q
=3

(0]
B
&
o,
@
o

(0]
o
B
-
@
o
(e}
—
172
<
£

©
or acidic hydrogen atom to ,:_@ aTe.

Zn-H,0
Er=res——

Cleavage

@Zihe reaction sequence is as follows :

2CH;CHO + ZnO

@ CH, H, CH,
HNO3/H,50,
} 2315504, Sw/HCI @
Nitration
Toluene
NO, NH,

p-nitrotoluene

CH, CH,
@ @/ Br
+
Br

p-bromotoluene

1. NaNO,/HCI
—_—>
2. CuBr/A

o-bromotoluene

>

(@) :
Ox (YOo=. 0O Og 0 Og ;8* O 0O

M,

From the resonating structures df it can be seen that the
nitrogroup withdrawn electrons from the rings and hence it
deactivates the benzene ring for further electophilic substitution.

10. (d):
CH,4
Cl

p-chlorotoluene

CH,

©

CH;

Cl
+

o-chlorotoluene

FeCl;
+Cl, —
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1. ():

Br

I
B, j_c-cH,
I
Br
1, 1-dibromoethene

HC=CH—2L»q - ¢ =cH,
Br

— HBr
CH3 — CH—CH2—> CH3 — (fH — CH3
Br

2-bromopropane

Br

HB |
ABr, cH, - C|:CH2—r>CH3 -¢-cH

CH,- C=CH —» s

Br Br

2, 2-dibromopropane

CH,CH=CHBr —2%> CH, - CH - CH,Br

Br

1, 2-dibromopropane

CHO
|
12. (b): HO- (lj*_ H
CH,OH
Due to the presence of chiral carbon atom, it is optically active<
hence it is expected to rotate plane of polarized light. %
CH, \
13. (@: CH,-CH,-CH, -4$ -3cI ~CH, - CH, %
CH,CH,- CH,
3-ethyl-4, 4-dimethylheptane %
CH, - CH,
KMnO,
14. (d):

Ethyl benzene

When oxidises with alkaline
entire side chain (in benzene

at a-carbon, regardless o

CH,

N H'
16. (b): CH,—C—CH=—=CH,—>

CH,
CH, S
| + CH,
CH,—C — CH—CH, ——— C— CH—CH,
migration | |
20
cu, CH, CH, (3"
lOH’ OH~
TH3 @ OH
|
CH3—C| — CH—® CH,—C — ?H— CH,
|

CH, CH,
(tertiary alcohol)

5

17. (b): umbeg 0f monohalogenation products obtained from
any, € dgpends upon the number of different types of
h contains.

i i
HC-¢ - ¢-CH,

H H
2,3-dimethylbutane
2,3-dimethylbutane has two types of hydrogen atoms so on

monochlorination gives only two monochlorinated compounds.

g i

} (|JH2C1 ?H3

cl

H3C—(|J - (l:-CH3 —> H3c_(|: — (l:-CH3
H H

H H

+
i i
H,C-C - C-CH,

Cl H

18. (b): 1,2-addition product is kinetically controlled product while
1,4-addition product is thermodynamically controlled product
and formed at comparatively higher temperature.

CH,= CH - CH= CH, —, "> CH,(Br)CH= CHCH,
1,4-addition

+ CH3CH(Br) - CH=CH,
1,2-addition

Therefore, 1-bromo-2-butene will be the main product under
thermodynamically controlled conditions.

19. (b) : The reactivity order of abstraction of H atoms towards
bromination of alkane is 3°H > 2°H > 1°H.

Br,/hv
So,(CH;),CHCH,CH;y 5 75¢> (CH;),C(Br)CH,CH;

2-methylbutane 2-bromo-2-methylbutane
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20. (d) : Butan-2-one will get reduced into butane when treated CH,
with zinc and hydrochloric acid following Clemmensen reaction CH, - éH ~ CH,- CH; — three types of hydrog
whereas Zn/HCI do not reduce ester, acid and amide. isopentane (three monohalogefjatign
CH. - CH —C—CH%CH - CH,CH,-CH ?H3
’ Buta121—2—one ona 3 Bzutane2 ’ H3C _clj - CH3 - one type thydroger?
u CH, (one monohal atlon%roduct)
T i e gien alkane should
] given alkane should be Ntane.
CZHS J—
Optically active due to presence of chiral carbon atom. 24. (@): H,C- (;Hz - CI;I— CHy
22. (d) : Among the isomeric alkanes, the normal isomer has a higher uene % ,C - CH, - CH, - CH,
boiling point than the branched chain isomer. The greater the Butane
branching of the chain, the lower is the boiling point. . H HOCI CH(OH),
Then-alkanes have larger surface area in comparison to branched 25. (o) : CH=CH @1 ClHCl
chain isomers (as the shape approaches that of a sphere in the :
branched chain isomers). Thus, intermolecular forces are weaker \ -H,0 ?HO
in branched chain isomers, therefore, they have lower boiling @ CHCI,
points in comparison to straight chain isomers.
26.

23.

(d) : The number of monohalogenation products obtained from
any alkene depends upon the number of different types of
hydrogen it contains.

Compound containing only one type of hydrogen gives only
one monohalogenation product.

CH,CH,CH; — two types of hydrogen

propane (two monohalogenation product)

CH,CH,CH,CH,CH,— two types of hydrogen %
(two monohalogenation product)

o

pentane

S
@
<
&°
>

Q

(@): A eng dogs not react with NaOH because product would
bet eyicid H,O and the stronger base (CH3 —C=cC )

{
Ac eYkeacts with the other three as:

CH CH CH CH
@m Na e, g o Ha, e
CNa NH3(1) CH CHCI CHC]2
1—2 [AgNO, + NH,OH] ﬁAg
CAg+NH,NO,
white ppt.

e S
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ORGANIC COMPOUND&

CONTAINING HALOGENS

Compound (4), CgHyBr, gives a white precipitate when warmed | 7. Which ofthe following o aqueous KOH produces
with alcoholic AgNOj;. Oxidation of (4) gives an acid (B), acetaldehyde?
CgH(O,. (B) easily forms anhydride on heating. Identify the (a) CH,COCI H,Cl
compound (). (c) CH,CICH, HCl, (2009)
CH,Br CH,Br 8. The organic mpound, which shows complete
(@) @ (b) stereochemyg ion during a Sy2 reaction, is
CH (a) CH;CI (b) (C,Hs),CHCI
: CH, (©) (FHR)CCLY  (d) (CH;),CHCI (2008)
cH CH,Br 9. Whi the following is the correct order of decreasing S 2
2H5 .
re
(©) @( (d (2013) REH X > R,C X > RCH, X
Br ) r" HX>R,CX>R,CHX
CHs @3@ RCH, X> R,CHX > R,C X
A solution of (—) — 1 — chloro — 1 — phenylethane in toluen<:3 RCX> R,CHAX > RCH, X

racemises slowly in the presence of a small amount of Sb

An unknown alcohol is treated with the “Lucas 0

due to the formation of
(a) free radical (b) carbanion
(c) carbene (d) carbocation.

(a) Tertiary alcohol by Sy\2.

(b) Secondary alcohol by Syl.
(c) Tertiary alcohol by Syl.

(d) Secondary alcohol by Sy2.
Iodoform can be prepared fro
(a) 1isopropyl alcohol (b)
(c) isobutyl alcohol (d)

What is DDT among the
(a) A fertilizer
(¢) Non-biodegrada

(d) Greenhouse g
Consider the folmides :
Me
/\(

BrQ

of Sy1 reactivity is
(b) B>C>4
d C>B>A

(2010)

(X is a halogen) (2007)

)

. Reaction of trans-2-phenyl-1-bromocyclopentane on reaction

\Z

with alcoholic KOH produces

(@) 4-phenylcyclopentene

(b) 2-phenylcyclopentene

(c) 1l-phenylcyclopentene

(d) 3-phenylcyclopentene. (2006)
11. Fluorobenzene (C H.F) can be synthesised in the laboratory

(a) by heating phenol with HF and KF

(b) from aniline by diazotization followed by heating the

diazonium salt with HBF,
(c) Dby direct fluorination of benzene with F, gas
(d) Dby reacting bromobenzene with NaF solution.
(2006)

12. The structure of the compound that gives a tribromoderivative on

treatment with bromine water is
CH, CH,OH

@ @ )
OH
i, CH,
OH
© @
OH

(2006)
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13. The structure of the major product formed in the following (c) 1-chloro-2-methylpentane
reaction is (d) 3-chloro-2-methylpentane 04)
SCl  _NaCN , ,
DME> 18. Acetyl bromide reacts with excess of CH, ed by
treatment with a saturated solution of N g
I (a) acetone
(b) acetamide
@ QACN ®) QA “ () 2-methyl-2-propanol >
NC (d) acetyl iodide. (2004)
CN |
19. Which of the following will g esoO-isomer also?
cl CN (a) 2-chlorobutane
() (d) (b) 2,3-dichlorobutane
(2006) 5
CN I \ (2004)
14. Elimination of bromine from 2-bromobutane results in the | 5. g chlorobenzene with chloral
fOI‘Il’lathI.l of ) rated sulphuric acid is
(a) equimolar mixture of 1 and 2-butene ) DDT
(b) p red0m¥nantly 2-butene (c) freon (d) hexachloroethane. (2004)
(¢) predominantly 1-butene
(d) predominantly 2-butyne. (2005) | 21. Bottles%&r C H.Iand C H,CH_I lost their original labels.
Th led 4 and B for testing. 4 and B tel
15. Alkyl halides react with dialkyl copper reagents to give > ccAan .or © .mg an We.re Separaiely
(@ alk (b) alkyl halid g a)test tube and boiled with NaOH solution. The end
a) alkenes alkyl copper halides ‘ e
(c) alkanes (d) alkenyl halides. (2005) 0 each tube Wa.s made acidic with dilute HNO, and
helrsome AgNO, solution was added. Substance B gave a
16. Tertiary alkyl halides are practically inert to substitution by yelyw precipitate. Which one of the following statements is
S,2 mechanism because of for this experiment?
(a) insolubility (b) instability % a) A was C¢Hsl
(c) inductive effect (d) steric hindrance. (2%)} (b) A was C;H:CH,I
17. Which of the following compounds is not chiral? (¢) B was CeHsl
(a) 1-chloropentane (d) Addition of HNO; was unnecessary. (2003)

(b) 2-chloropentane

\Q Answer Key
1 2. (d) 3. (©) 4. (©) 5. (©) 6. (b)
8. (a 9. (c) 10. (d) 11. (b) 12. (a)
d 14. (b) 15. (c) 16. (d) 17. (@) 18. (¢)
(b) 20. (b) 2. (a)
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I
CH,—Br COOH C
[0] A o
QNN 9
CH; COOH
(4) (B) !)
©
2. (d): Acarbocation intermediate is formed during racemisation.
3.  (c¢):InLucas test, turbidity appears immediately with tertiary
alcohol by Sy1 mechanism.
4. (c) : The compounds with CH; - ﬁ —or CHy- $H — group
OH
form iodoform.
CH3—$H—CH3 CH\;—?H—ﬁ—CH3
OH H,C O
Isopropyl alcohol 3-methyl-2-butanone
CH; - CH - CH,0OH CH;CH, - C—-CH,4 <
I Il
CH, O %
Ethyl methyl ketone \
Isobutyl alcohol
Thus all the compounds except isobutyl alcohol W%
iodoform.
5. (¢)
6. (b) : Syl reaction rate depends upon the )
carbocation, as carbocation formation is th
step. Compound (B), forms a 2° allylic
the most stable, the next stable carboc
(C), it is a 2° carbocation, (A) v('t heJrast stable 1°
carbocation, the order of reactiy s
Me N VN
4 Jle Br
Br
(B) (A)
7. (d) : CH3CHCl,
Gem-dihalide \
% 0, cHyCcHO
acetaldehyde
8. (a):In S\2&R S,che nucleophile attacks from back side
resulting version of molecule. Also, as we move from

3° alkyl halide, the crowding increases and
epses which makes the carbon bearing halogen
g}y polarised and hence less readily attacked by the

(©):

Sx2 mechanism occurs as

a
I

+
OH /Cl\—>
b X

(nucleophile)

S\2 reaction is favoured by small groups on the carbon
attached to halogens. So the decreasing order of reactivity

gof halide is
RCHX > R,CHX > R.CX

} (primary) (secondary) (tertiary)
H Br
H
10. d): /@ KOH >®

Ph
3-phenylcyclopentene
It follows E2 mechanism.
Hughes and Ingold proposed that bimolecular elimination
reactions take place when the two groups to be eliminated are
trans and lie in one plane with the two carbon atoms to which
they are attached i.e. E2 reactions are stereoselectively trans.

Ph

n
NH, N = NCI
11. (b) :
0°C HBF,
—_—
NaNO, + HCI ~HCI
aniline  giazotization benzene
diazonium
chloride
SRR~ _A
CHN,BF, —&—> CHF + BF, + N,
benzene diazonium fluorobenzene
tetra fluoroborate
12. (a) : Since the compound on treatment with Br,-water gives a

tribromoderivative, therefore it must be m-cresol, because it has
two ortho and one para position free with respect to OH group

and hence can give tribromoderivative.
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CH
3 CH, 18. (©: CHy oMl CH3\C/CH3
Br,-H,0 Br Br ) ) al =0 cl- No
OH OH lc
m-cresol Br
2,4,6-tribromo-3-methylphenol CHN_ - CH, NH,CI CHy~
C <«
13. (d): ©/CH2\C] Na—CN> ©/CH2CN 2-methyl-2-propanol
DMF
I I |
17
]?r
KOH (alc.
14. (b) :CH,CH,CHCH, —2H s oy = cricn,
2-bromobutane 2-butene (80%)

+
CH,CH,CH = CH,
1-butene (20%)
In elimination reaction of alkyl halide major product is obtained
according to Saytzeff’s rule, which states that when two alkenes
may be formed, the alkene which is most substituted one
predominates.

15. (c¢) : In Corey House synthesis of alkane, alkyl halide reacts
with lithium dialkyl cuprate.
R,CuLi + R'X — RR’ + RCu + LiX

1INy b/ | % ith concentrated sulphuric acid.

b
¢ \D A /Q— Cl
3 H__@_ €l 50,

CCL,CHO + —2=4> ccLCH

L H ‘@‘ a "o \Q— cl

1,1,1-trichloro-2,2 bis
(p-chlorophenyl) ethane

a
|

16. (d): Nu + C| ——> Nu - (o X
d

—>
Nu

or DDT
21. (a): 4 B
CcH,l CH,CH,I
NaOH NaOH
C(H,ONa C(H,CH,0ONa
l HNO, /H* \LHNO3 /M
CH,OH C(H,CH,OH
\ l AgNO, \LAgNO3
POPT g
C- i-c-‘c-t-c-Cc-H No yellow precipitate Yellow precipitate

[
HH HHH Thus 4 must be C4Hsl.

3-chloro-2-methylpentane
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24

Arrange the following compounds in order of decreasing acidity.

OH  OH OH OH

Cl CH; NO, OCH,
M

@ IV>TI>I1>II

@ (Im) %)
(b) I>1IV>1>1II
(¢ I>1U>1I>1V

) M>1>1I>1V  (2013)

Ortho-nitrophenol is less soluble in water than p- and

m-nitrophenols because

(@) o-nitrophenol shows intramolecular H-bonding

(b) o-nitrophenol shows intermolecular H-bonding

(c) melting point of o-nitrophenol is lower than those of
m- and p-isomers

(d)

m- and p-isomers. (201

Sodium ethoxide has reacted with ethanoyl chlorid
compound that is produced in this reaction is
(a) diethyl ether (b) 2-butanone

(c) ethyl chloride (d) ethyl ethanoate. )
Phenol is heated with a solution of mixture of rO;.
The major product obtained in the above §0
(a) 2-bromophenol (b) 3-bromoph
(c) 4-bromophenol (d) 2, 4, 6-tribyomo ol
(2011)
(2010)

7
o-nitrophenol is more volatile in steam than those 0<

12.

ALCOHOLS, PHENOLS
AND ETHERS

Q‘

From amongst the followiqg -Iﬁs’ 0 the one that would react
and_apkydrous ZnCl,, is

‘5} 2-Butanol

‘hx cb 2-Methylpropanol.

\w

fastest with conc.H
(a) 1-Butanol

(c) 2-Methylprq (2010)

ned on interaction of phenol with

The major pr

sodium carbon dioxide is
(a) Dbenzot (b) salicylaldehyde
(c) sshsgylic aQ (d) phthalic acid. (2009)
Pheno en)it first reacts with concentrated sulphuric acid
a concentrated nitric acid, gives

itrgpenzene  (b) 2, 4, 6-trinitrobenzene

nitrophenol (d) p-nitrophenol. (2008)
Irhe following sequence of reactions,

M,
CH,CHOH —» 4 -S> g 2005 ¢ 10,

the compound D is
(a) propanal (b) butanal
(c) n-butyl alcohol (d) n-propyl alcohol. (2007)

HBrreacts with CH,— CH —OCH, under anhydrous conditions
at room temperature to give
(a) CH;CHO and CH;Br
(b) BrCH,CHO and CH;0OH
(c) BrCH, - CH, — OCH;
(d) H;C — CHBr - OCH;. (2006)

OH

@ + CHCL, + NaOH —>
CHO

The electrophile involved in the above reaction is

ONa*

D
dichloromethyl cation (CHCl,)
dichlorocarbene (: CCl,)

@
(b)
©
(d)

Phenyl magnesium bromide reacts with methanol to give
(a) a mixture of anisole and Mg(OH)Br
(b) a mixture of benzene and Mg(OMe)Br
(¢) a mixture of toluene and Mg(OH)Br
(d) a mixture of phenol and Mg(Me)Br.

€]
trichloromethyl anion (CCl,)

[©)
formyl cation (CHO) (2006)

(2006)
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13. p-cresol reacts with chloroform in alkaline medium to give the (d) CH3CH2$HCH2CHZOH

compound 4 which adds hydrogen cyanide to form the
compound B. The latter on acidic hydrolysis gives chiral
carboxylic acid. The structure of the carboxylic acid is

CH, CH,
CH(OH)COOH
a
@ CH(OH)COOH
CH, CHs
CH,COOH
c d
© @ @ i “CH,COO0H (2005
OH OH
14. The best reagent to convert pent-3-en-2-ol into
pent-3-en-2-one is
(a) acidic permanganate
(b) acidic dichromate
(c) chromic anhydride in glacial acetic acid
(d) pyridinium chlorochromate. (2005)
15. Among the following compounds which can be dehydrated very

easily?
(a) CH;CH,CH,CH,CH,0OH

(l)H

(b) CH,CH,CH,CHCH,
o

© CH3CH2(|JCH2CH3

OH

D

16.

17.

18.

CH, 04)
The ITUPAC name of the compoundHO
(@) 3,3-dimethyl-1-hydroxy cyclohexane
(b) 1,1-dimethyl-3-hydroxy cyclohgxaue <,
(¢) 3,3-dimethyl-1-cyclohexano
(d) 1,1-dimethyl-3-cyclohexano (2004)

For which of the following 82 % s the structural isomers

C,H.OH and CH,OCH, would Bs&pected to have the same
haviou)
Heat of vaporisaf

values? (Assume ideal b

@
Vapour pressy a4
Boiling 'n
Gaseou

¢ temperature

©
(d)

(b)
S the same temperature and pressure
(2004)

During ydratign of alcohols to alkenes by heating with
concen %4 the initiation step is
oto!

(a) {gn of alcohol molecule
jon of carbocation
elimthation of water

gymation of an ester.

(2003)

(a) dipolar character of ethers

(b) alcohols having resonance structures
(©
(d)

inter-molecular hydrogen bonding in ethers

inter-molecular hydrogen bonding in alcohols.
(2003)

(Answer Key)
(a) 3. (d) 4. (d) 5. (b) 6. (o)
(None of the option is correct) 9. (d) 10. (d) 11. (b)
(b) 14. (d) 15. (o) 16. (c) 17. (d)
(d)
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%x//zlfwna/bl}o/wsx

1. (d) : Electron donating groups (—CH; and —OCH;) decrease

while electron withdrawing groups (—NO, and —Cl) increase
the acidity.
Since —OCH; is a stronger electron donating group than
—CH; and —NO, is stronger electron withdrawing group
than —Cl1, therefore order of decreasing acidity is
mr>1>1>1V.

2. (a): o-Nitrophenol is stable due to intramolecular hydrogen
bonding.

0¢N=0..__
O-H

It is difficult to break the H-bonding when dissolved in water
thus less soluble.

3. (d) :CH;-C-Cl+C,H;ONa
|c|>

CH, - C - OC,Hy + NaCl <

O %
Ethyl ethanoate

4. (d) H KBI’(aq) + KBI'O_g(aq) —> Brz(aq)

This bromine reacts with phenol gives 2,4,6-tribrom@

S
B o) —>

2,4,6-trib henol
5. (b):

\)CH<CH3)2

trans (major

N

.
&

Q
te turbidity.

3° alcohol + Lucas reagent
2° alcohol + Lucas reagent idity after 5 mins.
1° alcohol + Lucas reagent eaction.

Thus, the required alcohol ylpropan-2-ol, i.e.,

3
1)
NaOH and CO, is known as
¢’s reaction. The product formed is

130-140°C
QOH @ +CO, ——— =
6 atm

1
@@coom OH

Q)
Sodium
g phenyl OH

Rearrangement @/ COONa
e o

Sodium salicylate

carbonate COOH
H+
H,O
Salicylic acid
: (None of the option is correct)
OH OH OH
Conc. H,S0, SO3H
—_— >
373K +
Phenol 2-Phenol sulphonic
acid SO;H
4-Phenol sulphonic
acid
OH
OZN NO,
ConcAHNO3
NO,
Picric acid

(d) : CH,CH,0H +» CH,CH,I —£ 5 CH,CH,MgI

: ) B)
H u HCHO

| wo |

H—(f—OH<—2 H—(f—OMgI
CH,CH, CH,CH,
n-propyl ©
alcohol
(D)
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10. (d) : Methyl vinyl ether is a very reactive gas. It is hydrolysed cH C
rapidly by dilute acids at room temperature to give methanol |2 - |
and aldehyde. CH, - CH, - C| - CH, - CH, —— CH, - CH, #L ;- CH,
However, under anhydrous conditions at room temperature, it OH Q
undergoes many addition reactions at the double bond. The more stable carbocation is generated th@asily it will
H & hydrated
H,C =CH — OCH, —> H,C — CH - OCH, be dehydrated. %
H B 16. (¢): /l@ - 3,3-dimethylexanol
T
- | HO
—B> y,c-CcH-OCH, S8 N\
OH ot 17. (d) : Vapour density = : \'
11. (b): ©/ + CHCI, + NaOH ——> As both the compounds 12 olécular weights, both will
CHO have the same vapour ence, gaseous density of both
(Reimer-Tiemann reaction) ethanol and dime 1d be same under identical
conditions of tmpa pfessure. The rest of these three
The electrophile is dichlorocarbene, : CCl, generated from properties; vapougpressure; boiling point and heat of vaporization
chloroform by the action of a base. will differay % 24 hydrogen bonding whereas ether does
OH + CHCl; = HOH + : CCly — CI + : CCl, not.
18. (a):De i alcohol to alkene in presence of concentrated
. : + + ) .
12. (b) : CH;0OH + C4HsMgBr — C¢H¢ + Mg(OCH;)Br 1S %fiflowmg Steps :
CH CH @ ) ) 1+ [ -H,0 |
3 3 @ Hi _ Cl _ (lj 2. (|: _ g— _
13. (b) : + CHCI, + KOH —> @) H 'OH, H
CHO ohol protonated carbpmum
OH OH alcohol on
_H* [
CH, CH, N ML ol
HCN H* /H,0 \) o ) ) alkene
—— - Thus, the initiation step is protonation of alcohol.
CH(CN)OH CH(OH) 19. (d) : The reason for the lesser volatility of alcohols than ethers
OH OH is the intermolecular association of a large number of molecules
o L due to hydrogen bonding as — OH group is highly polarised.
14. (d) : Pyridinium chlorochromate oxidises an a [Te—group R R R I
selectively in the presence of carbon-carbon ebond. I | I |
----0-H----0-H---,0-H----0- H
15. (¢) : The ease of dehydration ({f ols is \ /
tertiary > secondary > primary accordingto der of stability hydrogen bonding
of the carbocations. ,\\( No such hydrogen bonding is present in ethers.
R o=t

9
S

Q
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An organic compound 4 upon reacting with NH; gives B. On
heating, B gives C. C in presence of KOH reacts with Br, to
give CH;CH,NH,. 4 is

(a) CH;CH,COOH

(b) CH;COOH

(¢) CH;CH,CH,COOH

(d) CH3—C|H—COOH (2013)

CH;,

In the given transformation, which of the following is the
most appropriate reagent?

CH=—=CHCOCH;
O Reagent
HO
OCH = CHCH,CH,
HO

(b) Na, ligq. NH;4

(
N\

(a) Zn-Hg/HCI

(c) NaBH, (d) NH,—-NH,, OH"
Silver mirror test is given by which one o ing
compounds?

(a) Acetaldehyde
(¢) Formaldehyde

(b) Acetone
(d) Benzophe

@ (2011)

(a) two ethylenic double bon{
(b) a vinyl group

(c) an isopropyl group %
(d) an acetylenic triple\§o (2011)
The strongest aci)ya S following compounds is
(2) CH,COOH \
(b) HCOOH

(CRCD,

Wde was subjected to Cannizzaro’s reaction

(2011)

Fhe mixture of the products contains sodium
2te ion and another compound. The other

ZE'd was mixed with ethanol and a drop of concentrated
iy

»
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AND CARBOXYLIC ACIDBS

(a) 2,2,2-trichlor0etha%

(b) trichlorometha

(c) 2,2,2-trichloropxQpany

(d) chlorofqrm N2 (2011)

In Cannizzaro iven below

2PhCHO PhCH,OH + PhCOO~
the slowest ste

(a) t f :OH" at the carboxyl group

(b & trapsfer of hydride to the carbonyl group

(c straction of proton from the carboxylic group
t €

protonation of PhCH,OH. (2009)

O, was added. A compound with a fruity smell was formed.
liquid was
(a) CH;OH
(¢) CH;COCH;,

(b) HCHO

(d) CH,COOH (2009)

The compound formed as a result of oxidation of ethyl benzene
by KMnO, is

(a) Dbenzyl alcohol
(c) acetophenone

(b) benzophenone

(d) Dbenzoic acid. (2007)

The correct order of increasing acid strength of the compounds
(4) CH;CO.H (B) MeOCH,CO,H

Me
(C) CF,COH D) 2 COH s

@@ B<D<A<C (b) D<A<C<B

(¢) D<A<B<C (d) A<D<C<B. (2006)

Among the following the one that gives positive iodoform test
upon reaction with I, and NaOH is
(a) CH;CH,CH(OH)CH,CH,4
(b) C¢HsCH,CH,OH
CH,
(c) HC _<—OH (d) PhCHOHCH; (2006)
The increasing order of the rate of HCN addition to compounds
A-Dis
A. HCHO B. CH;COCH;
C. PhCOCH; D. PhCOPh.
(@ A<B<C<D (b) D<B<C(C<A4

(¢) D<C<B<A4 (d C<D<B<A4 (2006)
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13. Which one of the following undergoes reaction with 50% sodium (¢) CH;- CH, — CH,0H
hydroxide solution to give the corresponding alcohol and acid? (d) CH; - CH, - CHO. 03)
(a) Phenol (b) Benzaldehyde 20. The IUPAC f CH.COCH(CHL). i
(¢) Butanol (d) Benzoic acid (2004) | 20+ The IUPAC name of CH,COCH(CH,), is
(a) isopropylmethyl ketone
14. On mixing ethyl acetate with aqueous sodium chloride, the (b) 2-methyl-3-butanone @
composition of the resultant solution is (¢) 4-methylisopropyl ketone
(@) CH,COOC,H; + NaCl (d) 3-methyl-2-butanone. Q (2003)
(b) CH;COONa + C,HsOH
(¢) CH,COCI + C,Hs;OH + NaOH 21. On vigorous oxidation by % ganate solution,
(d) CH;Cl+ C,H;COONa. (2004) (CH,,C = CH - CH, - CH S
15. Consider the acidity of the carboxylic acids: (I)H (I)H
(1) PhCOOH (a) CH,~C — CH-
(i) 0-NO,C¢H,COOH [
(iii) p-NO,C,H,COOH CH,4
(iv) m-NO,C4,H,COOH CH,
Which of the following order is correct? ® > CH,COOH
(@ i>ii>iii>iv (b) ii>iv>iii >i 3
s v s i () B> v 2004 cH
() ii>iv>i>iil (d) ii>ii>iv>1i (2004) © % + CHL,CH,CH,OH
16. Rate of the reaction, CH S
0 0 C -
R-C_ +N& —>R-C. +7 (d) — O+ CHCILEHO, (2002)
Nz SNu
is fastest when Z is % CL lc. KOH
2 CH)COOH ————> 4 ¢ 8U8
@ CI (b) NH, . T B
(c) OC,Hs (d) OCOCHL, (2004) Wihytis B ?
‘ CH;CH,COCl (b) CH;CH,CHO
17. Inthe anion HCOO- the tV‘./O carbon-oxygen.bonds are found& C) CH, = CHCOOH (d) ClCH2CH2COOH (2002)
be of equal length. What is the reason for it?
(a) Electronic orbitals of carbon atom are hybridised. }
(b) The C = O bond is weaker than the C — O bon({ 3. Which of the following compounds has wrong [UPAC name?
(c) The anion HCOO™ has two resonating structu ',. (a) CH; - CH, - CH, - COO — CH,CH;
(d) The anion is obtained by removal of a prot e — ethyl butanoate
acid molecule. N (b) CH,- (liH — CH, - CHO — 3-methylbutanal
003) CH,
18. The geperal formula C H, O, coulq be fo pedchyn (¢) CH,— CH-CH - CH, — 2-methyl-3-butanol
(a) diketones (b) carboxylic ac [ |
(c) diols (d) dialdehyde (2003) OH CH;
19. ith LiAlH,, the Q

When CH, — CH - COOH iSSedy
compound obtained will be Q

Il
@ cH;- (|:H — C—CH, - CH; — 2-methyl-3-pentanone

(@) CH, - CH, - COOH

(b) CH,— CH - CH,OH % CH,
(’§ (2002)

& \
(\\ Answer Key

2. (@) 3. (ac¢) 4. () 5. (¢ 6. (2
8. (d) 9. (0 10. (o) 1. (d) 12. (o)
14. (a) 15. (d) 16. (a) 17. (¢ 18. (b)
20. (d) 21. (b) 22. (¢ 23. (¢
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o)
|

C—

)
|

(a) : CHy— CH,— C—ONHj

NH,
OH —> CH;—CH,—
(4)
I

(B)
¥
Br,/KOH |

©

(d):
NH, - NH,/OH~
B EE—
Wolff-Kishner

O CH= CHCOCH,
HO reduction
OCH —CH - CH,CH,
HO

— OH group and alkene are acid-sensitive groups so
Clemmensen reduction cannot be used and NaBH, reduces

to — CHOH only. <

(a, ¢) : Formaldehyde and acetaldehyde can be oxidised
Tollen’s reagent to give silver mirror.

0 \
I

Ag(NH»),["
H-C-H [Ag( 3)2]

V7,
H—C<
o

+Agl
Silver
mirror

(¢) : CH;CH,CH(CI)COOH i ¢h gest acid due to —/ effect
of Cl.
n

6. (a) : In Cannizzaro’s i e molecule is oxidised to

carboxylate ion an

Cl

|
Cl—Cl—C

Cl

er™s reduced to alcohol.
(@)

5 K cl
z %c1-c-cf _
[N

S Cl

Carboxylate ion
Cl OH

+ Cl- (:Z - éHZ
Cl

2,2,2-trichloroethanol

is the rate determining

Mechanism :

Sow,
Hydride transfer
—_—

CeHs— CHx— OH + GsHsCOO

: Since the compound formed has a fruity smell, it is an
er, thus the liquid to which ethanol and conc. H,SOj4 are
added must be an acid.
conc.H,SO,

- CH,COOH + C,H,0H —22¢2:29¢ 5 CH,COOC,H;+ H,0.
CH, - CH, COOH
KMnO,
—
@ :
Ethyl benzene Benzoic acid

When oxidises with alkaline KMnO, or acidic Na,Cr,0-, the
entire side chain (in benzene homologues) with atleast one H
at o-carbon, regardless of length is oxidised to — COOH.

(c) : Effect of substituent on the acid strength of aliphatic acids:
(1) Acidity decreases as the +/-effect of the alkyl group
increases.
HCOOH > CH;COOH > (CH;),CHCOOH > (CH,;);CCOOH
(i) Acidity decreases as the —/-effect as well as number of
halogen atoms decreases.
FCH,COOH > CICH,COOH > BrCH,COOH >

ICH,COOH > CH;COOH
F;CCOOH > F,CHCOOH > FCH,COOH > CH;COOH
(i)  Electron donating substituents like — R, — OH, — NH,
etc. tend to decrease while electron withdrawing substituents
like -NO,, —CHO, etc. tend to increase the acid strength of
substituted acid.
On the basis of given information the relative order of increasing
acid strength of the given compounds is
(CH;),COOH < CH;COOH < CH;0CH,COOH < CF;COOH
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11. (d) : lodoform test is given by only the compounds containing p isomer due to ortho-effect.

CH;CO — or CH;CHOH — group.
PhCHOHCH; + 41, + 6NaOH _4 |
CHI; + PhCOONa + 5Nal + 5H,0

12. (c): Addition of HCN to carbonyl compounds is a characteristic

nucleophilic addition reaction of carbonyl compounds.

Order of reactivity:
H
>C =0 >
H H
The lower reactivity of ketones over aldehydes is due to +I-

R R
N N
Jc=0> _c=o0

effect of the alkyl (R) group and steric hindrance. As the size
of the alkyl group increases, the reactivity of the ketones further

decreases.
CH, CH.),CH (CH,)
AN ( 3)2 AN 3)3\\
=0 > _C=0> _Cc=
CH,” (CH;),CH (CH),

The aromatic aldehydes and ketones are less reactive than their
aliphatic analogous. This is due to the +R effect of the benzene
ring.

PhCHO > PhCOCHj; > PhCOPh
From the above information, it is clear that increasing order of
the rate of HCN addition to compounds HCHO, CH;COCHj,
PhCOCH; and PhCOPh is

PhCOPh < PhCOCHj; < CH;COCH; < HCHO.
13. (b) : Benzaldehyde will undergo Cannizzaro reaction @

treatment with 50% NaOH to produce benzyl alcohol

benzoic acid as it does not contain o-hydrogen. %:

CHO CH,OH COONa @
[t] . [t] %
Sodium be

&

50% NaOH >

Benzaldehyde Benzyl alcohol
(a) : CH;COOC,H; + NaCl
i.e., the resultant solution contains ethy

14. y — NO T€,

chloride.
COOH COOH COOH
NO,
15. (d): < ) @/
0,
Electron Withdrawinog i

As M group (i.e. NO,) at p-position have moreProndinced
>ppsition

electron withdrawing effect than as — NO, gr

(- effect)

.. Correct order of acidity is ii > iii > iv@
Ve Y\‘

(l),
<—= H-C=O0

carb@- xygen bonds are found to be of equal length.
% - C,H,, _,0,, Carboxylic acid - C,H,,0,

H

So, the

3,05, Dialdehydes - C,H,0,.

4 1s a strong reducing agent, it reduces carboxylic
to primary alcoholic group without affecting the basic
ton of compound.

LiAlH,
H,—CH - COOH #CHZZCH ~ CH,OH

D

H O H H
1 1l 13 4

2. @:H-¢-Co¢- ChH
H  CH H

3-methyl-2-butanone
21. (b) : Aldehydic group gets oxidised to carboxylic group.
Double bond breaks and carbon gets oxidised to carboxylic

group.
Cl
22. (c) : CH;CH,COOH ——3—> CH,CHCICOOH
—HCl A)
e > CH, = CHCOOH

—HCl
(B)
1 2 3 4
23. (¢ : CHy— CH — CH — CH

OH CH,
3-methyl-2-butanol

credses the acidity of benzoic acid,
o-isomer will hav1dity then corresponding m and

Q
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A compound with molecular mass 180 is acylated with
CH;COCI to get a compound with molecular mass 390. The
number of amino groups present per molecule of the former
compound is
(@) 6
() 5

(b) 2

d) 4 (2013)

In the chemical reaction,

CH,CHNH, + CHCI, + 3KOH — (4) + (B) + 3H,0,
the compounds (4) and (B) are respectively

(@) C,HsNC and 3KCl  (b) C,HsCN and 3KCl
(c) CH;CH,CONH, and 3KCl

(d) C,H.NC and K,CO;. (2007)

Which one of the following is the strongest base in aqueous

solution?
(200 7(

(a) Methylamine (b) Trimethylamine
An organic compound having molecular mass 60 is fou@
S

(d) Dimethylamine

(¢) Aniline
contain C = 20%, H = 6.67% and N = 46.67% whil
oxygen. On heating it gives NH, alongwith a solid resi

solid residue gives violet colour with alkaline cop
solution. The compound is

(@) CH;NCO (b) CH;CONH, % 11.

(c) (NH,),CO (d) CH;CH,CONH, Q (2005)

Reaction of cyclohexanone with dimethyldfiine ug" presence

of catalytic amount of an acid forms a com if water during

the reaction is continuously remgyed ound formed is

generally known as 12.

(a) a Schiff’s base (b) an enap

(c) an imine (d) an/anii (2005)

Amongst the following t ¢ compound is

(a) benzylamine

(c) acetanilide < aniline (2005)

Which one of the % ethods is neither meant for the | 13,

synthesis nor for gzéiﬁﬁu of amines?

(a) Hinsbergmeth (b) Hofimann method

() Wurtz Q (d) Curtius reaction (2005)

&\ Answer Key
A\ (€) 2. (a) 3. (@ 4.
(c) 8 (d) 9. (o) 10.

13. (a)
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CONTAINING NITROGEN

Which of the following ig-the st base?
@ C>—NH2 NHCH,
(c) CH,NH,

(2004)

ing does not have sp? hybridized carbon?
(b) Acetic acid
(d) Acetamide

Which o
(a) Aceton
(c)

onitr'@

(2004)

CN

H3C—@—N2C1
©) H3C—@—NHCHCIZ
() H3C—@—NC (2003)

Ethyl isocyanide on hydrolysis in acidic medium generates
(a) ethylamine salt and methanoic acid

(b) propanoic acid and ammonium salt

(c) ethanoic acid and ammonium salt

(d) methylamine salt and ethanoic acid. (2003)

The correct order of increasing basic nature for the bases NH,,
CH,NH, and (CH,),NH is

(a) CH;NH, < NHj; < (CH;),NH

(b) (CH;),NH < NH; < CH;NH,

(c) NH; < CH;NH, < (CH;),NH

(d) CH,NH, < (CH,),NH < NH, (2003)

When primary amine reacts with chloroform in ethanolic KOH
then the product is
(a) an isocyanide
(c) acyanide

(b) an aldehyde
(d) an alcohol.
(2002)

5.
11.

6.
12.

(©
(d)

(b)
(a)

(a)
(©
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1. (¢) : No. of amino groups = 3904% =5 7.  (c) : In Wurtz reaction alkyl halid%@‘ sodium metal

in the presence of dry ether to gix Qne.
2. (a): CH;CH,NH, + CHC]; + 3KOH ——
C,H,NC + 3KCl + 3H,0 | 8- (d):Inthis compound, the no @I efectron pair of nitrogen

This is called carbylamine reaction. does not take part in resonamee r three compounds, the
3. (d) : The increasing order of basicity of the given compounds non-bonding electron paj :@@n delocalized into benzene
i CSH ectron density on the N atom
(CH;),NH > CH;NH, > (CH;);N > C¢HsNH, i %- Ry decreases.
Due to the +/ effect of alkyl groups, the electron density on

nitrogen increases and thus the availability of the lone pair of | 9. : CH, — COOH
electrons to proton increases and hence the basicity of amines Acetic acid
also increases. So aliphatic amines are more basic than aniline.
In case of tertiary anine (CH;);N, the covering of alkyl groups
over nitrogen atom from all sides makes the approach and
bonding by a proton relatively difficult, hence the basicity
decreases. Electron withdrawing (C4Hs —) groups decreases

electron density on nitrogen atom and thereby decreasing basicity. @ H.C @ NC + 3KCl+ 3H.0
3 2

4 (9
Element Simplest| Percentage| Relative no @za ove reaction is known as carbylamine reaction and is

1S

sp3 spz
CH, — CONH,

Acetamide

NH, + CHCL, + 3KOH—>

ratio of atom rally used to convert primary amine into isocyanide.
C 20.00 1.67 1 a) : Alkyl isocyanides are hydrolysed by dilute mineral acids
H 6.67 6.67 4 } to form primary amines.
N 46.67 3.33 2 o H'
C,HN =C+2H,0 —>
0 26.66 | 1.67 1 2t 2 C,H;NH, + HCOOH

A aliphatic amines are stronger bases than ammonia because of +I
2NH,CONH, —=-> NH,CONHCON

biuret
Biuret gives violet colour with alkaline copg

(inductive) effect. The alkyl groups, which are electron releasing
groups, increase the electron density around the nitrogen thereby
increasing the availability of the lone pair of electrons to proton
P‘ )2 or Lewis acids and making the amine more basic. The observed
order in the case of lower members is found to be as

% Ethylisocyanide Ethylamine Methanoic
The molecular formula is CH;N,O. acid
So, the compound is H,NCONH,. % 12. (c) : Except the amines containing tertiary butyl group, all lower

ulphate solution.

(0]

5. (b): é + (CHy),NH-L

secondary > primary > tertiary. This anomalous behaviour of

enamine tertiary amines is due to steric factors i.e. crowding ofalkyl groups
paif in aniline, basic strength
n pair is not involved in
f electron donating groups in
asic strength while electron
the basic strength of substituted

6. (a) : Dueto resonance of el
decreases. In benzylamy
resonance. Furtherhe
the benzene ring in

cover nitrogen atom from all sides and thus makes it unable for
protonation.
Thus the relative strength is in order

(CH;),NH > CH;NH, > NH;.

. . 13. (a) : When a primary amine reacts with chloroform with
NH,  NHCOCH; ethanolic KOH, then a bad smell compound isocyanide is
formed. This is called carbylamine reaction and this reaction is
used as a test of primary amines.

NO, RNH, + CHCl; + 3KOH _4_, RNC + 3KCI + 3H,0

10 v Primary amine Isocyanide

==
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The species which can best serve as an initiator for the cationic
polymerization is
(a) HNO;

(¢) BuLi

(b) AICI,

(d) LiAlH, (2012)

The polymer containing strong intermolecular forces e.g.,

hydrogen bonding is
(a) natural rubber (b) teflon

(c) nylon-6,6 (d) polystyrene. (2010)
Bakelite is obtained from phenol by reaction with

(a) HCHO (b) (CH,0OH),

(¢) CH,;CHO (d) CH;COCH;, (2008)

Which of the following is fully fluorinated polymer?

(a) Neoprene (b) Teflon
(¢) Thiokol (d) PVC (2005
Q
/\\ Answer Key
(b) 2. (o) 3. (a
7. (a)

b

Which of the followin,
(a) Teflon
(c) Terylene

Nylon threads rf
(@) polyvin
(b) poly

© pol

(d) pghrth l%e polymer.
er formation from monomers starts by

7. Po
(a sation reaction between monomers
inate reaction between monomers

c
%nversion of monomer to monomer ions by protons
( ydrolysis of monomers.
v

(2002)

(2005)

£

(2003)

4. () 5. (b 6. (o)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [231 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

102

JEE MAIN CHAPTERWISE EXPLORER|

ng/plfwnwbéo/ms/

(b) : Cationic polymerisation is initiated by use of strong Lewis | 5.
acids such as H,SO,, HF, AICl;, SnCl, or BF; in H,O.

(¢) : Nylon-6,6 involves amide (CONH) linkage therefore, it will
also have very strong inter molecular hydrogen bonding between

_CNH-- OC< group of two polyamide chains.

(a) : Bakelite is a thermosetting polymer which is made by
reaction between phenol and HCHO.

¢! 6.
(b) : Neoprene : ~|;CH2 -CH=C- CH;|»
n

Teflon : ~ECF2 - CFZ}
n

Thiokol :
- CH, f-CH, -5 -5 - CHEI;CHZ ~S—S—CH,CH, -

(b) : Polymers having amide 1ink@‘ONH) are known as
polyamides.

n(H,N(CH,)NH,) + n(HOG ;%

Hexamethylene diamine
amide linkage
/
(CH,), - CO»;~
ylon-6, 6
(c) : Nyl t vex ad3\are polyamides. They are the condensation

polymers O ewe and dibasic acids.

nHOOQO H2)4 OH + n H,N(CH,){NH,
oNid Hexamethylene
diamine

HO focC - (CH,), - CONH(CHZ)GNH:-I;

Q Nylon (polyamide)
) olymerisation takes place either by condensation or

280°C
high pressure

e Cemren
| adyljtion reactions.

N

%@@a

&%
(&
&

>
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Synthesis of each molecule of glucose in photosynthesis | 9. The term anomers of glu
involves (a) isomers of glucosg t
(a) 6 molecules of ATP one and four ( Y
(b) 18 molecules of ATP (b) a mixture of
(c) 10 molecules of ATP (c) enantiofners
(d) 8 molecules of ATP (2013) (d) isomers o ose-that differ in configuration at carbon
Which of the following compounds can be detected by oné (2006)
Molisch’s test? .
(a) Sugars (b) Amines 10. I.n both DNA aQ NA, heterocyclic base and phosphate ester
(c) Primary alcohols  (d) Nitro compounds  (2012) linka
(a ‘a , respectively of the sugar molecule

Which one of the following statements is correct?
(a) All amino acids are optically active.

(b) All amino acids except glycine are optically active. @
G
(c) Allamino acids except glutamic acid are optically active.
(d) All amino acids except lysine are optically active. 7
(201 K

&@ Insulin production and its action in human body are responsible

7 and Cs” respectively of the sugar molecule

and Cs’ respectively of the sugar molecule
and C,” respectively of the sugar molecule
(2005)

The presence or absence of hydroxy group on which caghon for the level of diabetes. This compound belongs to which of

atom of sugar differentiates RNA and DNA. the following categories?

(@) 1t (b) 2nd % (@) A co-enzyme (b) A hormone

() 3 (d) 4t @( () Anenzyme  (d) An antibiotic (2004)
The two functional groups present in a typicyl <ar ate | 12, Which base is present in RNA but not in DNA?

are

(a) ~OH and ~COOH @) Uracil (b) Cytosine

(b) _CHO and —COOH @ (¢) Guanine (d) Thymine (2004)
c — O and -OH 13. Identify the correct statement regarding enzymes.

(© >C=0

(d) —OH and -CHO (2009) (a) Enzymes arespecific biological catalysts that can normally
0-D-(+)-glucose and B-D-(+)-gl A function at very high temperatures (7 ~ 1000 K).

(a) enantiomers  (b) co (b) Enzymes are normally heterogeneous catalysts that are very
(c) epimers (d) a

o]

(2008) speciﬁc in action.

(c) Enzymes are specific biological catalysts that cannot be
n refers to

olypeptide backbone

The secondary structur:

i d.
(a) fixed configuspti f poisone

(d) Enzymes are specific biological catalysts that possess well-

b) a-helical back
EC)) hy dfo?ﬁobiacg%s defined active sites.

(d) sequence of acids. (2007) (2004)
RaseSpresent in DNA are 14. The reason for double helical structure of DNA is operation of
aplenine (a) van der Waal's forces
;-\n) guanine (b) dipole-dipole interaction
xynd thymine (c) hydrogen bonding
s and uracil. (2006) (d) electrostatic attractions. (2003)
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15. Complete hydrolysis of cellulose gives 17. RNA is different from DNA because RNA contaj

(a) D-fructose (b) D-ribose (a) ribose sugar and thymine

(c) D-glucose (d) L-glucose. (2003) (b) ribose sugar and uracil @
16. The functional group, which is found in amino acid is © deoxyr%bose sugar and thylr.line

(a) — COOH group (b) — NH, group (d) deoxyribose sugar and uracil.

(¢) —CH; group  (d) both (a) and (b). (2002) S (2002)

& \
<
N Ancwar Kav)
N Answer Key
(b) 2. (a) 3. (b 4. (b 5. () 6. (d)
(b) 8. (0 9. (d) 10. (c) 11. (b) 12. (a)
137 (d) 14. (c) 15. (c) 16. (d) 17. (b)
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Q
1. (b): 6CO, + 18ATP + 12NADPH + 6RuBP — amino acid coils as a right % crew (called o-helix)
6RuBP + Glucose + 18ADP + 18P + 12NADP* because of the formation gftrydrgen/bonds between amide
groups of the same peptide chgin.

One molecule of glucose is formed from 6CO, by utilising

18ATP and 12NADPH. (ii) P-plated sheet : I » re the chains are held
2. (a) : Molisch’s test is a sensitive chemical test for the presence together by a very, 33 er of hydrogen bonds between

of carbohydrates, based on the dehydration of carbohydrate C=0 and N m‘i ent chains.

by sulphuric acid to produce an aldehyde, which condenses | 8- (¢) : DNA contaifg cylosiae/ aid thymine as pyrimidine bases

with two molecules of phenol resulting in red or purple coloured and guanine adsuink) as purine bases.

compound. 9. (d:D i iacetal or cyclic hemiketal structures,
3. (b): Glycine is optically inactive while all other amino acids all the pento hexoses exist in two stereoisomeric forms

are optically active. ie o

_~NH, lies
N

COOH T

in which the OH at C, in aldoses and C, in ketoses
s he right and § form in which it lies towards left.
g, fructose, ribose, etc., all exist in o;and 3 form.

H,

Clycine (optically inactive) 0! ists in two forms o-D-glucose and B-D glucose.
4. (b) : The sugar molecule found in RNA is D-ribose while -0%) glucose = equilibrium mixture
the sugar in DNA is D-2-deoxyribose. The sugar o ) = B-(D)- () glucos:e
D-2-deoxyribose differs from ribose only in the substitutior(z3 result of cyclization the anomeric (C-1) becomes asymmetric

of hydrogen for an — OH group at 2-position as shownd gand the newly formed — OH group may be either on left or on
% right in Fischer projection thus resulting in the formation of two

figure. . . .
) ) isomers (anomers). The isomers having — OH group to the left
HOHZC of the C-1 is designated B-D-glucose and other having
4 — OH group on the right as a-D-glucose.
H ——
: H-C-OH HO-C-H
|
D-ribose (RNA) H-C-OH H- CI - OH
5. (c¢) : Carbohydrates are essentially p ldehydes HO l: g O and go_-c-H ©O
e |
H—é—OH H-¢-OH
6. [ I
CH,OH CH,OH
o-D-glucose B-D-glucose
10. (¢): NH,
N X
g X
o b_o_du N
- p— p— , O ,
1NN
0 QH Hf
/Ny 1/
H C_Clj 2’ H
I
HO OH
7.

11. (b) : Insulin is a proteinaceous hormone secreted by (-cells by
islet of Langerhans of pancreas in our body.
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12. (a): RNA contains cytosine and uracil as pyrimidine bases while Cellulose is a straight chain polysaccharide c oSshof

13.

14.

15.

DNA has cytosine and thymine. Both have the same purine bases
i.e. guanine and adenine.

(d) : Enzymes are shape selective specific biological catalysts
which normally functions effectively at body temperature.

(c) : The two polynucleotide chains or strands of DNA are linked

up by hydrogen bonding between the nitrogenous base molecules | 17,
of their nucleotide monomers.

Adenine =Thymine Cytosine =Guanine

two hydrogen three hydrogen
bonds bonds

(€) : (CeHy05), + nH,0 —H> nCeH 1,0

Cellulose D-glucose

e — O

&

>

Q

16.

<
5
S
Q"
N
g
S

D-glucose units which are joined by B-glycosti It es.
Hence cellulose on hydrolysis produces only units.
(d) : An amino acid is a bifunctional organi ule that

contains both a carboxyl group, -COOH, %s an amino
group, —NH..

d): DNA

(a) Pyrimidine Cytosine
derivatives  Thymine

(b) Purine Adenine
derivatives  Guani

(¢c) Sugar DeoXys

Q

e
&
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EVERYDAY LIFE

1. Aspirin in known as 3. Which one of the follow} drugs reduces fever?
(a) phenyl salicylate (b) acetyl salicylate (a) Analgesic
(c) methyl salicylic acid (d) acetyl salicylic acid (2012) (b) Antipyretic
2. Buna-N synthetic rubber is a co-polymer of (¢) Antibiotic
cl (d) Tranq r (2005)
(@) H:C=CH- (lj —CH, and 4.  Which could act as a propellant for rockets?
H,C — CH — CH=CH (@) Liq yon + liquid nitrogen
(b) Liemid o X2 + liquid argon
) H,C = CH - CH=CH, and (c) drogen + liquid oxygen
HsCs — CH =CH, d iguidritrogen + liquid oxygen. (2003)
HC=CH-CN ad POt
(©) — - COOH
HC= CH-CH=CH> e mpound is used as
) H,C=CH-CN ad (2009<:3 antiseptic (b) antibiotic
HC—= CH- (|3 =CH %g (c) analgesic (d) pesticide. (2002)
a @\}
<
\\/ Answer Key
(d) 2. (¢ 3. (b 4. (¢ 5. (¢
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COOH
OCOCH,
1. (d) : Aspirin -

Acetyl salicylic acid

2.  (c) : Buna-N is a co-polymer of butadiene and acrylonitrile.

leN
nCH) —=CH-CH—=CH; + nCH =CH ——

1,3-Butadicne Acrylonitrile
?N
+CH; — CH=CH - CH, - CH, - CIH;
Buna-N

on normal temperature statj
(¢) : Liquid hydrogen ( (5 low mass and high enthalpy

an excéllent fuel for rockets.

(as it is a strong supporter of
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PRINCIPLES RELATED TO

CHAPTER

30

PRACTICAL CHEMISTRY

N\
Which of the following reagents may be used to distinguish | 3.  The compound formed i 0 test for nitrogen with the
between phenol and benzoic acid? Lassaigne solution of g nig)compound is

(a) Aqueous NaOH (b) Tollen’s reagent (a) Fe,[Fe(CN)c];

(c) Molisch reagent (d) Neutral FeCl; (2011) (b) Nas[Fe(CN)

Biuret test is not given by (c) Fe(CNY

(a) proteins (b) carbohydrates (d) NagFe : (2004)
(c) polypeptide (d) wurea (2010)

& \
Q<
/\\ Answer Key
(d) 2. (b) 3. (a
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%&ﬁ@
1.  (d) : Phenol gives violet colouration with neutral ferric chloride | 2. (b) : Biuret test is used to chse the presence of

solution. —CONH group in a compo
Benzoic acid gives buff coloured (pale dull yellow) precipitate | 3.  (a) : 3Na,[Fe(CN),] + 4F (CN)g]; + 12Na*
with neutral ferric chloride solution. iqn blue
== %
@ X

110
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&

>

Q

<
5
S
Q"
N
g
S
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|

AND

Let 4 and B be two sets containing 2 elements and 4 elements
respectively. The number of subsets of 4 x B having 3 or
more elements is

(a) 211 (b) 256

(c) 220 (d) 219

(2013)
Let X= {1, 2, 3, 4, 5}. The number of different ordered pairs
(Y, Z) that can be formed such that YCc X, Zc Xand YN Z
is empty is

SETS,

RELATIONS

FUNCTIONS
)
Let f(x) = (x + 1)2— 1, x Q‘
Statement-1 : The set % x)} = {0, —1}.

Statement-2 : f'is bi %
(a) Statement-1 (l!::, ent-2 is false.

?

)
n%&t explanation for Statement-1.

(@) 2° (b) 53 (c) 52 (d) 33
(2012) (2009)

Let R be the set of real numbers. 7. B C are three sets such that
Statement-1: 4 = {(x, y) € R x R : y — x is an integer} is an @ =ANC and 4 U B=4 v C, then
equivalence relation on R. Q@ =C (b) B=C
Statement-2 : B= {(x,y) € R x R : x = o for some rationa(:? ANB=1¢ (d A=B (2009)
number o} is an equivalence relation on R. @ _ 3
(a) Statement-1 is true, Statement-2 is false. For rez.il % let f(x) = x" + 3x + 1, then
(b) Statement-1 is false, Statement-2 is true. X} (a) fis onto R but not one-one
(c) Statement-1 is true, Statement-2 is true; Smteme% (b) fis one-one and onto R

correct explanation for Statement-1. (¢) fis neither one-one nor onto R
(d) Statement-1 is true, Statement-2 is trué? % 2 is (d) fis one-one but not onto R (2009)

(@) (=<, 0) d

(©) (=00, ) @ (2011)
Consider the following relafi

R = {(x, y)|x, y are real €T, x =wy for some rational
number w};

&
S = {(m, p) m n% are integers such that
n q
n, q# 0 and qm
\ N

9. Let R be the real line. Consider the following subsets of the
plane R x R :
S={(x,y):y=x+1and 0 <x <2}
T= {(x,y): x —yis an integer}.
Which one of the following is true?
(a) T is an equivalence relation on R but S is not
(b) Neither S nor T is an equivalence relation on R
(c) Both S and T are equivalence relations on R
(d) S is an equivalence relation on R but T is not
(2008)

Let f: N — Y be a function defined as
f(x) =4x + 3 where

Y={ye N:y=4x+ 3 for some x € N}.
Show that f is invertible and its inverse is

g(»)

_3y+4

(b) ;

@ sn=27

y+3 _ry+3

(c) g(y)=4+ (2008)
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11. ThesetS={1,2,3, ... ,12} is to be partitioned into three (@ f(x) (b) —f(x)
sets A4, B, C of equal size. Thus 4 U B U C = §, (©) f(=x) d) f(a)+ f(a - x). )
ANB=BNnC=4n C=¢.Th ber of t titi
NBZBNC=An C=¢. Thenumber ofwaysto partition |y, =y o p _ 41, 3), (4, 2), (2, 4), (2. 3), 3, 1)} be axlatonvon
Sis h A{1234}Th1'R'®
the set A = {1, 2, 3, . e relation R 1S
A2t 12t a) not symmetric b) transitiv
@ (ay ® (! E ; fuu YItn Ed; ' (2004)
c) a function reflgxive
12! 12! ; = &
© Tpd ) g (2007) 18. The range of the function F(x) 3
H HE (@ 11,23, 4) (b) 75,6
12. Let W denote the words in the English dictionary. Define the (©) {1, 2,3} d 4, 5}. (2004)
relation R by : 19. Iff:R S, defined b 3 1
R = {(x,y) € Wx W| the words x and y have at least one T SR> S, e.lne J ] N
. is onto, then the inte; S,
letter in commonj}.
ThenR iS (a) [Oa 1] [71, 1]
(a) not reflexive, symmetric and transitive (© [0, 3] (-1, 3]. (2004)
(b) reflexive, symmetric and not transitive 20. The graphef] jon y = f(x) is symmetrical about the
(c) reflexive, symmetric and transitive line x = 2, t
(d) reflexive, not symmetric and transitive. (2006) (@) [ LRy (b) FQ+x)=fQ2-x)
13. LetR= {(3a 3) (6a 6) (9a 9)a (12, 12), (6a 12), (3a 9)a (3a 12), (C) %f X — 2) (d) f(x) = 7f(7x)' (2004)
(3, 6)} be a relation on the set 4 = {3, 6,9, 12}. The relation
. .-l
18 21. %ain of the function f(x) = sin_(x-3) j
(a) reflexive and symmetric only 9—x?
(b) an equivalence relation @pL, 21 ) [2,3) (© [2,3] (d 1, 2).
. (2004)
(c) reflexive only %
d) reflexi d transiti ly. 2005
(d) reflexive and transitive only ( X}Z The function f'(x) :log(x+M) is
14. Let f: (-1, 1) > B, be a function defined by .
(a) an odd function
f(x)= tanfl( 2x2)’ (b) a periodic function
. I-x . (c) neither an even nor an odd function
then f is both one-one and onto when B is thg (d) an even function. (2003)
T
(a) [O’ E) Q) 23. A functionf from the set of natural numbers to integers defined
T T nT_l, when 7 is odd
© 722 by f(n)= is
n .
—=, wh
15. A function is matched below aga s oo Whenmis even
supposed to be increasing. ¥yhichaafy (a) onto but not one-one
incorrectly matched? (b) one-one and onto both
Interval Fu .
o (¢) neither one-one nor onto
(a) [2, ©) 3P WV 12x + 6
(d) one-one but not onto. (2003)
(b) (-o0, ) t3x+3
(©) (-0, —4] 52+ 6 24. Domain of definition of the function
N f@)= 2 5 logo(x* ), is
—x
(d) (_ x2—2x + 1 (2005)
(a) (71, O) o (la 2)
16. A &t function f'(x) satisfies the functional equation (b) (1,2) U (2, »)
=fx)f) —f(a—x)f(a + y) where a is a given ©) 1,0 v ((,2) v (2, o)
nt and £ (0) = 1. f(2a — x) is equal to @ (1, 2). (2003)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [243 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

Sets, Relations and Functions

3

25. Iff: R — Rsatisfies f(x + y) =f(x) +f(»), forall x,y € R

and /(1) = 7, then X f(r) is
r=1

@ 7D (b) n(n + 1)

© M(”T“) @ 2 (2003)
26. Which one is not periodic?

(a) Isin3x| + sin’x () cosvx +cos’x

(c) cosdx + tan’x (d) cos2x + sinx. (2002)

27. The period of sin%0 is

(a) n? (b) = (c) =3 @) =z

(b) [%@
(d) @

28. The domain of sin’l[log3 (%)} is

(@ [1, 9]
© [9, 1]
(2002)

Answer Key
(a) 4. (a) 5. (o) 6. (b)
(a) 10. (a) 11. (a) 12. (b)
(d) 16. (b) 17. (a) 18. (¢
(b) 22. (a) 23. (b) 24, (c)
(b) 28. (a)
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1. (d): A4 x B will have 2 x 4 = 8 elements. 7. ():Letx e C @
The number of subsets having atleast 3 elements Supposexed = xednC
=8¢, +8C, + 8Cs + 3Cy + C, + 3 = xednB ('.'AmC—A%Q
=28 (8Cy +5C, +5Cy) =256 — 1 —8 — 28 =219 Thus x € B @
2, (@: X=1{1,2,3,4,5}; YCX,ZC X, YnZ=¢ Again suppose x €/ 4 @
Number of ways = 3°. = xeBud = x¢
3. (a):y—x=integer and z — y = integer Thus in both cases x e
=  z—x= integer Hence C c B (1)
(,y)e Aand (y,2) € A= (x, 2) Similarly we can sho %3 s C . (2)
= Transitive Combining ( @) oet’B = C.
Also (x, x) € A is true = Reflexive 8. (b) : The funclionigy =X
As (x,y)€ A= (y,x) = Symmetric fe)=x°
Hence 4 is a equivalence relation but B is not. Lety € R then P Sxtl
(0, y) is in B but (y, 0) is not in B. = o -y =0
As yn 1 of odd degree has always at least one real
4. (@): f(x)= _ roo%onding to any y € co-domain there 3 some x e
VIx[=x instich that f(x) = y. Hence f'is ONTO.

X|-x>0 = |x|>x

continuous on R, because it’s a polynomial function
=3x2+5>0
5. (¢) : Wehave (x,x) € R for w=1 implying that R is reflexive. X fis strictly increasing

Fora # 0, (a, 0) ¢ R for any w but (0, a) € R. Thus R is n% ence f is one-one also.

symmetric.

Thus x must be —ve. .. x € (- oo, 0).

(a) : To be an equivalence relation the relation must be all —

Hence R is not an equivalence relation. Gi\ reflexive, symmetric and transitive.
As (ﬂ ﬂjeS since mn = mn, S is reflexive - {(x, Nixcye " =
nn ) : reflexive — for (x, x) € Zie.x—x=0€ Z
m p @ symmetric — for (x,y) e Z = x-ye Z

(n, qjeS = gqm=pn é@% = y-xeZie. (y,x)e Z

transitive — for (x, y) € Zand (y, w) € Z
But this can be written as np = mgq, = x-ye Zandy—we Z giving
giving (p’ mjeS.ThusSis sym u— X-we ,Zl'e' (x,.w)e Z. .
qg n ‘ t T is an equivalence relation on R.
S={(x,y):y=x+1,0<x<2} is not
reflexive for (x, x) € S would imply x = x + 1
= 0 =1 (impossible)
means gm = pn and bp = ag> Thus S is not an equivalence relation
10. (a): Letf(x))=f(xy), x;, x, € N
= 4, +3=4x,+3 = x;=x,
Thus f (x;) =f(x,) = x; = x,. Hence the function is one-
one. Let y € Y be a number of the form y = 4k + 3, for some
ke N, theny=f(x)
= 4k+3=4x+3 = x=ke N

Again, [m,pjeS and
n

ragsitive . .
: . Thus corresponding to any y € Y we have x € N. The function
6. of f (x) = f !(x) are given by then is onto.
S ) ich/gives (x + 1)~ 1 = x The function, being both one-one and onto is invertible.
= - x+1)=0 = (x+1)x=0 y-3
= =22 -1 x—3
1,0 y=4x+3= x n o f (x):T

0 co-domain of fis specified, nothing can be said

. y=3
being ONTO or not. or g(y)=

4

is the inverse of the function.
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Sets, Relations and Functions 5
b g . 121 R is not reflexive as (1, 1) ¢ R
I1. (a) : Number of ways = “Cyx"Cy x"Cy = (4!53' R is not symmetric as (2, 3) € Rbut (3,2) ¢ R
12. (b) : Given relation R such that R is not transitive as (1,3) e Rand (3,1) e Rb ) g R.
R = {(x,y) € Wx W|the word x and y have atleast 18. (c¢) : F(x) to be defined for x € N.
one letter in common} Q) ~T7-x>0=>x<7
where W denotes set of words in English dictionary (i) x=3>0 =x>3 @
Clearly (x, x)eR V¥V xeW . ‘ (i) x—3<7-x=>x<5
- (%, x) has every letter common .. R is reflexive f i), (i), (i) Q
Let (x, y) € R then (¥, x) € R as x and y have atleast one 07m (@, (i), (i
letter in common. = R is symmetric. x =3, t’ 5 ;
But R is not transitive S FQB) =Ry, F4) =R N 2
. Let x = DON, y = NEST, z = SHE {1, 2, 3} is requirgdan
then (x, y) € Rand (y, z) € R. But (x, z) ¢ R. 19. (d): Let f(x) = g(x)
- R is reflexive, symmetric but not transitive. |
13. (d):For(3,9) e R (9,3) ¢ R where g(x) =2 5 ”}
. relation is not symmetric which means our choice (a) and _ 60°
(b) are out of court. We need to prove reflexivity and transitivity. - . )
For reflexivity a € R, (a, @) € R whichis hold i.e. Ris reflexive. 2 3 % —60°) <2
Again, SZ% (x—60°)+1<3
for transitivity of (@, b) € R, (b, ¢) € R 20. (c): ) is symmetrical about the line x = a then
= (a ¢c) eR VA x —a)
which is also true in R = {(3, 3)(6, 6), (9, 9), (12, 12), (6, 12), ;
(3. 9. 3. 12), 3, 6)}. % i
14. (c¢) : For x € (-1, 1) we have @
n 2y <D i2fx x=2 2+x
f(x) = tan (172) x@ L fx+)=f(x-2)
—x
1(_2tan0 X}l ® 10 = 2 say)
o f(tanB) = tan™~ (7%} (By x=tan9) % ’ A q(x) say
1—tan
— tan tan26 = 2 tancy @ then Domain of f(x) is D, px) N D, q(x), gx) #0
. T[ . T[
o LT (2 ) o1 % now D, of p(x) is —Es sinl(x — 3) < 5
2 1-x2 2 %
. TE . TE
15. (d):f(x):x3+6x2+6 D*SIHESX*:sSSIHE
Fi(x) = 3% +12x = 3x(x+ % h o
-3 2 3 4
f'(x)>0 = x<4 U x> «—
the interval x <-4 i.e (- hed correctly = 2 sxs<4 (D)
and after checking other; hat f(x) = 3x> — 2x + 1 Again 9 —x* >0 = x> <9
= f'(x) > 0 for x > not given in the choice. x| <3
ie. 3<x<3 ...(11)

16. (b):Givenf(ny%c Y—f@a—-x)fa+y) .
letx=0=y

J0) = (LEORSYS (@)
1 =1 ()= f(a)=0
(@ - (x - a)
a) = fla +x—a)y(0)

(1) = - f(x)
f(a) =0, f(0)=1)

is a function as 4 = {1, 2,3, 4} and (2,4) € R and
€ R

22,

From (i) and (ii) we have

o2 < x < 3 is correct Domain

@: fx)= 10g[x/ﬁ+x}

S f(x) = log[m—x}

1
= —log| -=—|=—log
L/l+x2 —x}

[m”]
1
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=—fO=f)+/(=x)=0 x=1,y=2 S3) =5 +s2
= f(x) is an odd function. =7+ 2(7) = 3(7)
23. (b):Ifnis odd, let n =2k—- 1 and so on.
Let f@k-D=7Ck -1 XSO =f) QLG +f(®
r=1
2y —1-1 2k —1-1
= 12 - B :7(1+2+3+...+n)=7n(++1) @
=k =k s

24,

25.

= f(n) is one-one functions if n is odd

Again, If n =2k (i.e. n is even)

Let [ (2k) = f(2k))
_2k _ 2k
2 2
=k =k

= f(n) is one-one if n is even

Again f(n) = 2

1
f(n)= E>O Vn e Nifnis odd

-1
and [’ (n) = ?<O Vn e Nifnis even

Now all such function which are either increasing or decreasing
in the stated domain are said to be onto function. Finally f'(n)
is one-one onto function.

(¢) : Let g(x) = 4.

o Drglx) =R - {-2, 2}
Sx) = 10g10(x3 - x)
xX(x+ D x-1)>0

2

@%3}-

T
26. (b) : Period of |sin 3x] is 3 and perj

(a) Same as the period of [sin

% L.C.M oftheir periods
CM (m,m)
——— ==

HCF (3,1)

ism
Now period of |sin 3

L.CM of

(c, d) Similar cos 4x + tan’x and cos2x +
sin x are 1C~Fafiction.
(b) Now &@ﬂr odic with period m and for period of
t

COS
1) = ©
1@

§ x = cos~/x
% = 2nm + ~Jx

whieh gives no value of 7 independent of x
@.\’. 4'(x) cannot be periodic

le ake.

ow say g(x) = cos* + cos /x which is sum of a periodic
and non periodic function and such function have no period.

So, cos~/x + cos?x is non periodic function.
(b) : Let /() = sin2 = |sin 0|
Period of [sin 0] is 7

27

-+ -+
-y 28. (a) : Ify=sin'q, then -1 <a <1
-1 0 1 ¥ o X
~. Domain of f(x) is (-1, 0) U (1, 2)& -1< 10g3[§j <1 {asy:sm {bgg(JH
©:Letx=0=y .. f(0) 1 ¥
and x=1,y=0 .. f(1+0) INf(0) =7 (given) D§S§S3l
x=1y=1 S fa+ =2(7)
L) E?2 =>1<x<9
==
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1. Ifzis a complex number of unit modulus and argument 0, | 9- Ifz2+2z+1=0,wherezisas

COMPLEX NUMBERS

O
n% X number, then the value

2 2 2
1+z 1 » 1 6 Ly,
then arg| ——— |equals of [z+—| +|z+— | 20+ | s
1+z z z z
T
@ =0 ® 6 (© m-0  (d) -0 @18 ® @ 12
(20006)
(2013)
2 10. If z, andg, Qyron-zero complex numbers such that
- )
2. Ifz#1and 1 is real, then the point represented by the Iz, + z| = then arg z, — argz, is equal to
complex number z lies (a) — Q7 n/2 (c) —m/2 (d) o.
(a) either on the real axis or on a circle not passing through (2005)

either on the real axis or on a circle passing through the .
origin. ircle (b) an ellipse
(d) on a circle with centre at the origin. (2012) ( parabola (d) a straight line. (2005)
3. If o(z 1) is a cube root of unity, and
(1 + w)’ = 4 + Bw. Then (4, B) equals

(@ (1, 0) (®) 1, 1) %> (@ -1, -1, -1
(¢) (0, 1) d (1, 1) (b) -1, -1 + 20, -1 - 20°
_ 2
4. The number of complex numbers z such that @ © -1 1+ 20, 1+ 20

the origin. / .
(b) on the imaginary axis. 11. = - and || = 1, then z lies on
© L (1/3)i

12 the cube roots of unity are 1, ®, w* then the roots of the
@ equation (x — 1)*+ 8 = 0, are

@ -1, 1- 20, 1 - 202 (2005)

|z—1| = |z + 1| = |z — i] equals -
(a) 0 (b) 1 (c) 2 @ 13. Let z, ® be complex numbers such that z+im =0

(2010) and zw = w. Then arg z equals
(a) 3m/4 (b) m/2 (c) m/4 (d) 5m/4.
4 . 2004,
5. If ‘Z—E =2, then the maximum V% | is equal to (X ) (2004)
X, f)
@ V541 (b) 2 ( ) V3+1 14. Ifz = x — iy and z'® = p + ig, then % is equal to
(2009) (p~+q°)
1 (@) 2 by -1 () 1 (d) -2
6.  The conjugate of a compl erjs — . Then that complex ) (2004)
. i-1 15. If |z2— 1| =]z |* + 1, then z lies on
number is o 1 | (a) a circle (b) the imaginary axis
— S —_ —_ (c) the real axis (d) an ellipse. (2004)
@7 ® X | @ _
1+i)"
% 2008) | 16. If (ﬁ) =1, then
. . (a) x = 2n, where n is any positive integer
7.1 |Z6+ 4l erg;he maxunulri value of |Z;_ ll|01s (b) x = 4n + 1, where n is any positive integer
(a) (© (d) 10. 2007 (¢) x =2n + 1, where n is any positive integer
( ) (d) x = 4n, where n is any positive integer. (2003)
3 F 120: sin 2km +icos 2km ) 17. If z and o are two non-zero complex numbers such that |zo)|
’ o = 15 = 1, and Arg(z) — Arg(w) = 1/2, then zw is equal to
b) 1 -1 d) —i. : :
(b) ©) @(€ A (aTF (b) i (©) —i @ 1.

(2003)
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18.

19.

Let z, and z, be two roots of the equation z> + az + b =0, z
being complex further, assume that the origin, z, and z, form
an equilateral triangle, then
(@ a?=2b
(c) a?=4b

(b) a2=3b

(d) a?=b. (2003)

z and w are two nonzero complex number such that |z |=|®]|
and Arg z + Arg ® = 7 then z equals

@ o b) -o (©) o d -

(2002)

20. If |z—-4l<lz-2l, its solution is given by

21.

(a) Re(z)>0 (b) Re(z) <0
(c) Re(z) >3 (d) Re(z) > 2.

0
The locus of the centre of a circle which to @ ircle
|z—z|=a and |z —z,|= b externally (z, mplex
numbers) will be
(a) an ellipse (b) a rbola
(c) a circle (d :::Qe

(2002)

Answer Key
(b) 2. () 3. @@ 4. (b) 5. (a) 6. (d)
(a) 8. (d) 9. () 10. (d) 11. (d) 12. (d)
13 (a) 14. (d) 15. (b) 16. (d) 17. (c) 18. (b)
19. (b) 20. (¢ 21. (b)
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Complex Numbers 9

Explanations

I+z 1+z

z 1
1+z 144

i 4 %
Observe that |z%| =1=zz = —2<r—"<2 :

1. (b):Note that =z Set |Z] = r > 0, then

4
r—— <
r

r

14z The left i li i
Then the arg of the number — is just the argument of z ¢ 'eft Inequality gives
1+2 P+2r—4>0
and that’s 0. The corresponding roots %

2

2. (¢):z=1, Z is real. =
z—1
2
If z is a real number, then %1 is real. Thus r>+/5 N
Letz=x+1iy implies tltd (1)
(x? =2 +2xiv) (x=1) — i) . Again conside

(x—1)2 +y2 is real

= —yx>—y) +2xp(x-1)=0
= Y2+’ -2x)=0 = y=0 orx>+)?-2x=0 Th
%ib

.z lies on real axis or on a circle passing through origin.

3. (@:(1+w) =(0)=-0"=-0?ao @S 1-5<r<t+45
=-w’=1+w0=4+ Bo given ~

ut » > 0, hence , <1+4/5 ..(ii)

} (i) and (i) gives \/5-1<r</5+1

So, the greatest value is /5 41,

Hence on comparison, we have (4, B) = (1, 1). é
4. (b) : 1% solution :

|z — 1| = |z + 1| = |z — i| reads that the distance of|

complex number z is same from three points in the

plane —1, 1 and i. These points are non-coll

ROY p— 1
04 6. (d: z= 1
desired number is the centre of the (unique v L=

through these three non-collinear points, %

2nd solution :

We resort to definition of modulu

L-1=z+1 = |z 1P 7. (a) : z lies on or inside the circle with
centre (—4, 0) and radius 3 units.

_ 1 > — 1 = + 1 z+ 1
= (-DE-D=(+DE+D Hence maximum distance of z from
= zz—z-z+l=zz+z+ (-1, 0) is 6 units

S (i 2k . 2km
8. @): Z(smn+1+zcosn+1)

—t 11—
We have z=(z) giving Z_T—l_—l'—l_i+l

Real

= z+z =0 (z being

Thus x =0 p
Again, |z - 1) = |z LN ok 2km)
= (x— 12+ PRI —kZ:l sin < +icos ST =
= 1+3? = — Ik JYBecause x = 0)
9. d: 22+z+1=0
205t 1
= z=o0, o
phe desired point. % . 1Y) 1Y
for any two complex numbers o and (Z"';) +(Z +27) Foon (Z +ZT)
4 4 =4 (0 + @) + 2(e° + &)
Z—*‘:IZI—fSZ =4 (-12+22)=4+8=12
z |Z]
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10. (d) : Method I : Let z, = cos, + i sinb,,
z, = cos0, + isin0,
z, + z,= (cosB, + cosb,) + i(sin®, + sinb,)

Now |z, + z,| = |z | + |z)]

DJ(cosel +cos(92)2 +(sin6; +sin92)2 =1+1
= 2(1 + cos(0, — 0,)) = 4 (by squaring)

= cos(0, - 0)=1=0-0,=0 (-
= Argz - Argz, = 0.

cos0° = )

1. (@) : Given ® = 22 - |of = 32|
3z—i ‘32 - i‘
:>‘3z—i‘ = 3‘2‘
=|3(x)+iBy -1 = [3(x+iy)| (z=x+iy)
= (Bx)?+ (By—1?=9(x*+)*) = 6y—1 =0 which is straight
line.
12. (d) : Method (1) : (By making the equation from the given
roots)

Let us consider x = -1, -1, -1
. Required equation from given roots is

x+Dx+DHx+1)=0
(x + 1)* = 0 which does not match with the given equation
(x—1+8=0sox=-1,—1,-1 cannot be the proper choice.
Again consider x = -1, -1 + 20, -1 20’
. Required equation from given roots is
S+ +1-20)x+1+20%)=0
=S @+ D + 1P+ (x+ D2 —20) —40’] =0 %
= (x+ DI(r + 17 + 2(x + 1)@ —0) -4 ]=0
SE+1P+20c+ D0 —0)—4x+1)=0 \
which cannot be expressed in the form of given eq %
1)> + 8 = 0. Now consider the roots @
x,=-1,1-20,1-20 (i=1,2,3) %
and the equation with these roots is given

at a time)

x* — (sum of the roots)x? + x(Product of roo
— Product of roots taken all at a time =

Now sum of roots x, + x, + x, %

= -1+1-20+1-2*=3
Product of roots taken two at

= -1+20—-1+20+1 + 403 =3
Product of roots taken all a%

= DI = 20)(1 -2

- Required equagion@§ A 3** + 3x + 7 =0
=>x3-3x2+3x-1 x—1)*+ 8 =0 which matched

with given equ K
Method 2 (by taki oss checking)

&...(*)
s (x— 1) +8=0

13

p—
b

= -8+ ®)=0=0=0
o —1,1-2m, 1 — 2w? are roots of
(x — 1)* + 8 = 0 but on the other hand the othe do
not satisfies the equation (x — 1)* + 8 = 0.
@:z+io =0 @
=  Z = -0 = z=io
= o=-i arg (iz) =nm
= arg () t2ag@==n S
= 2arg(z) =7 + n/2 = 3n/2
arg(z) = 3n/4 @
@:z3=p+ig
= x-iy=(+ig]
= =
X %
- *)
p
Addi
x
p
(b) 2+ 1 24
= X + iy g
X 1)2 + y2 é
@ =+ )%+ 1 én
= X = =
=0 Il
@ z lies on imaginary axis. : o
For real axis y =0
. 1+i

=>iF=1 = F=@"
=>x=4n,nel
1

¢): |zo|=1=|z|low]|=1 So |z|=
© : |zo| lz]|o| |||m|

~ (D
Again Arg(z)— Arg (o) = g

z

i =|z*i from (1)

z
®

(b) : As z,, z, are roots of z2 + az + b = 0
zytzy=-a,zz,=b
Again 0, z,, z, are vertices of an equilateral triangle
0

/\

z, z,
2 2 2_ _
0"+ 2z +2°=0z, + 22z, + 2,0 =0

2 2 _
2"t g 2_ 212y
(z, + z,) = 32z,
a* = 3b
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Complex Numbers

11

19. (b): Let 2] = |o| = r
z=re*and o = reP
where o + B = 7 (given)
Now Z= re/® = re™ =P
=re™. ¢
= —re®
-—®

20. (©):|z—4|<z-2
or l[a —4 + ib| < |(a — 2) + ib| by taking z = a+ib
= (@a-4>+b <@-27+0h
= Bat+tda<-16+4
= 4a>12 = a>3
= Re(z)>3

20 b : 4@% @@

ziz3—z35,=(@+r)—(b+r)

= a — b= a constant, which repygse
Since, A hyperbola is the locus

erbola
which moves in such
om two fixed points
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I a 3 7. Consider the system of lifidar ions
1. If P=|1 3 3] is the adjoint of a 3 x 3 matrix A and Xy + 2%+ x3=3

2 4 4 2X1+3X2+X3=

|Al = 4, then o is equal to 3xq + 5x, + 2
(@) 11 (b) 5 (c) 0 (d) 4 (2013) The system
i ite numb olutions

3
2. Thenumber of values of k, for which the system of equations A
ohpion

(k + 1)x + 8y = 4k, kx + (k + 3)y = 3k — 1, has no solution, is e S
%Q (2010)
b oo 8. Th%

MATRICES

AND DETERMINANTS

(@ 1 (b) 2 (c) 3 (d) infinite (2013)
of 3 x 3 non-singular matrices, with four entries
3. Let A={2 1 O0].If uy and u, are column matrices such

n 1 other entries as 0, is
321 than 4 ®b) 5
1 0 (c})\6 (d) at least 7 (2010)
that Au;=|0 |and Auy=| 1|, then u; + u, is equal to @‘ . . .
9. et A be a 2 x 2 matrix with non-zero entries and let
0 0 % ‘A? =1, where I is 2 x 2 identity matrix. Define Tr(A) = sum
-1 1 -1 -1 \) of diagonal elements of A and |Al = determinant of
(@) -1 (b) -1 (©) 1 (d) 1 matrix A.
0 -1 0 -1 Statement-1 : Tr(A) = 0.
4., Let P and Q be 3 x 3 matrices with P # Q. & nd Statement-2 : |Al = 1.
P2Q = Q?P, then determinant of (P? + Q? '@eu 0 (a) Statement-1 is true, Statement-2 is true; Statement-2 is a
(a) 0 (b) -1 (c) -2 (dy1 (2012) correct explanation for Statement-1.
5. Let A and B be two symmetric mg '&order 3. (b) Statement-1 is true, Statement-2 is true; Statement-2 is
Statement-1 : A(BA) and (ABRz tric matrices. not a correct.explanatlon for Stat.ernent-l
: (c) Statement-1 is true, Statement-2 is false.

Statement 2: AB is symmetric

of A with B is commutativ (d) Statement-1 is false, Statement-2 is true.

(a) Statement-1 is true, is false. (2010)

(b) Statement-1 is fal t-2 is true. 10. Let A4 be a2 x 2 matrix
(c) Statement-1 £t ent-2 is true; Statement-2 is Statement-1: adj (adj 4) = 4
a correct exp r Statement-1. Statement-2: |adj 4| = ||
(d) Statement-1 atement-2 is true; Statement-2 is (a) Statement-1 is true, Statement-2 is true; Statement-2 is
ation for Statement-1. (2011) not a correct explanation for Statement-1
6. xalues of k for which the linear equations (b) Statement-1 is true, Statement-2 is false.
=0 (c) Statement-1 is false, Statement-2 is true.
(d) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1.
a non-zero solution is (2009)
(b) zero  (¢) 3 (d) 2 (2011) | 11." Let a, b, ¢ be such that b(a + ¢) # 0. If
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Matrices and Determinants 13
- - 1 2 0
a atl a-l a+l b+l el 18. Let 4= and B = “ ,a, b € N. Then
-b b+1 b-1|+| a-1 b-1 c+1|=0, 3 4 0 b
c c-1 c+1 (—1)"+2a (—1)"+1b (~1y"¢ (a) there cannot exist any B such that 4B = B
then the value of n is (b) there exist more than one but finite numb h that
(a) any even integer (b) any odd integer AB = Bf4
(c) any integer (d) zero (2009) (c) there exists exactly one B such that
(d) there exist infinitely many B’s such t BA.
12. Let A be a 2 x 2 matrix with real entries. Let / be the 2 x 2 S (2006)
identity matrix. Denote by #(4), the sum of diagonal entries .
of A. Assume that 4% = I 19. If 42— A4 + I =0, then the invers
) ' (a) 4 b)) A+1 (c) A-1 (2005)

Statement-1 : If 4 # [ and 4 # —[,then det 4 =—1.
Statement-2 : If 4 # [ and 4 # — [, then t(4) # 0.

(a) Statement-1 is true, Statement-2 is false

(b) Statemen-1 is false, Statement-2 is true

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1

Statement-1 is true, Statement-2 is true; Statement-2 is
(2008)

(d)

not a correct explanation for Statement-1

13. Let a, b, ¢ be any real numbers. Suppose that there are real

numbers x, y, z not all zero such that x = cy + bz, y = az +
cx and z = bx + ay. Then a* + b* + ¢* + 2abc is equal to
14. Let A be a square matrix all of whose entries are integers.

Then which one of the following is true?

(b) Ifdet A ==+ 1, then A" exists but all its entries are n0<

necessarily integers
(c)
(d)
08)
11 @
forxiO,yiOt%

(a) divisible by x but not y %

(c) divisible by neither x

(d) divisible by both x an%

= 25, then |a| equals

If D=|1 1+x
1 1

1
1
1+y

(a 1 (b) 2 (c) -1 (d 0 (2008)
(a) Ifdet 4 == 1, then A" need not exist
Ifdet 4 #+ 1, then 47! exists and all its entries ar %&
integers
Ifdet A=+ 1, then 4" exists and all its entries@
15.
(b) divisible by y but not x

(2007)

5 Sa o
Let 4=|0 a 5

16.

) 52 (@@ 1L (2007)

(b) 4B = BA
ro matrix

(2006)

20. IfA:IO
11

following holds for al

induction
(a) A" =2n Y
(b) 4" = nAd =
(c) A" = — I
(d) A*=nA DI (2005)
2. If @ %& ~ 2 and
x  (1+b)x (I+cH)x

ba®)x  1+b°x  (1+cH)x

(1+a2)x (1+b2)x 1+c%x

) f(x) is a polynomial of degree

(@) 0 (b) 1 (c) 2 (d) 3. (2005)
The system of equations ox + y + z = o — 1,

xtoy+tz=a-1,x+y+ az =a— 1 has no solutions,

if a is
(a) either -2 or 1 (b)y 2
(© 1 (d) not 2. (2005)
0o 0 -1
23. Let A=| 0 -1 0 |. The only correct statement about the
-1 0 O
matrix 4 is

(a) 4! does not exist
(b) 4 = (-1)I, where [ is a unit matrix

(c) A is a zero matrix (d) 4> =L (2004)
(1 -1 1) (4 2 2)
24. Let A:LZ 1 —J and 10(3):{—5 0 aJ. If B is the
1 1 1 1 -2 3
inverse of matrix 4, then o is
(@ 2 (b) -1 (c) 2 (d) 5. (2004)
25. Ifa,a,a,..., a,..are GP, then the value of the determinant
loga, loga,, loga,,
loga,,; loga,,, loga,.s|, is
loga, ,¢ loga,,; loga,.g
(@ 2 (b) 1 () 0 (d) 2. (2004)
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26. If 1, o, o? are the cube roots of unity,

1 0)” w2n
then A=| ®" o1 s equal to
o 1 o
(@) 1 ®o © o (@O0 (2003)
a b , o B
27. If A= and A% = , then
b a B a
(@ a=a?+ b2 B=2ab
(b) ao=a?+b%B=a’-b?
(¢) o =2ab,B=a?*+0>b?
(d o=a?>+ b2 B =ab. (2003)

28. If a > 0 and discriminant of ax?> + 2bx + ¢ is —ve, then

(b) (ac — bz)(a-@ +¢)
d) 0. 2002
@ g\%@? (2002)
1 positive, then
! equals
logn r 1

(a) -1 (b) 2 %@ «d) 0. (2002)

a b
b c
ax+b bx+c 0

ax+b

bx+c| is

(a) +ve
(c) —ve

29. Ifl, m, n are the p, g™ and ™ te

logl p 1
logm ¢

WQ Answer Key
a) 2. (a) 3. (b 4. (a) 5. (d) 6. (d
(d) 8. (d) 9. (¢ 10. (a) 11. (b) 12. (a)
. (a) 14. (d) 15. (d) 16. (a) 17. (b) 18. (d)
19. (c) 20. (b) 21. (¢ 22. (b) 23. (d) 24. (d)
25. (c) 26. (d) 27. (a) 28. (¢ 29. (d)
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= 20-6=16 = 20 =22. o=11

Matrices and Determinants 15
%x//zzﬁwna/bmn/s/ ®®
I o 3 4. @: P=0 PQ=QP PQ 29@
1. @: p=|1 3 3 = PP+ 0)=(0*+P)0
s 4 4 = P(P2+Q2)—(P2+Q2)®
Let P=1(12— 12) — a4 — 6) + 3(4 — 6) = 20 — 6 P#0= P+ Qs logeRe
et P=1(12 - 12) — (4 - 6) + 3(4 - 6) = 20 - Hence, |[P? + 07 = 0
Also, det(adj A) = (det 4)? %
5. (d):Let A(BA)=P

Remark : det(adj 4) = (det A)" ~ ' where A4 is a matrix of

order n.

2. (a) : The equation is {k 18 }{x} = { 4k }

k k+3||ly 3k -1
For no solution of AX = B a necessary condition is
det 4 =0.

k+1 8

ko k+3
= (*k+Dk+3)-8k=0=k+4k+3-8k=0
= K-4+3=0=>k(-1)k-3)=0.. k=13
For k = 1, the equation becomes

2x+ 8y =4, x+4y=2

which is just a single equation in two variables.
x +4y =2 It has infinite solutions.

For k = 3, the equation becomes

4x+8y=12,3x + 6y =8

which are parallel lines. So no solution in this caig/\

100 1
3. (b):A=|2 1 0|,

2

Then PT = (ABA)" =

l

Q commutative)

S also symmetric.
6. the system to possess non-zero solution,
3@ have |k 4

4 k£ 2
2l=0
2 21
which on expansion gives k> — 6k + 8 = 0
= (k-2)k—-4)=0. k=24
d):x;, +2x, +x3;=3
2x; +3x, +x3=3
3x;+5x,+2x; =1
A quick observation tells us that the sum of first two equations
yields
(rp +2x, +x3) + (2x; +3x, +x3) =3 +3
=  3x +5x+2x;=6
But this contradicts the third equation, i.e.,
3x;+5x,+2x; =1
As such the system is inconsistent and hence it has no solution.

a a a

d): A=\b b b

a ¢ 4

Let 4 = (abyc3+ aye b + azhic;) — (a16:b5 + aybycs + ase by)
If any of the terms be non-zero, then det 4 will be non-zero
and all the elements of that term will be 1 each.

Number of non-singular matrices = °C; x ¢C, = 36

We can also exhibit more than 6 matrices to pick the right
choice.
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10.

11.

p
)

|

() : Let 4 {a
. LEe =
Y
o +By Ba+d) 0

gl
y(ou+8) d+Py 0 1
Which gives o0 + 8 = 0 and o + By = 1

So we have Tr(4) = 0

detA =08 - By=-02—Py=— (> + Py) = -1

Thus statement-1 is true but statement-2 is false.

(a) : We have adj(adj 4) = |4]"24

Here n = 2, which gives adj(adj 4) = 4

The statement-1 is true.

Again |adj 4| = |4]" !

2, which gives |adj 4| = |4]

Thus statement-2 is also true. But statement-2 doesn’t explain

Here n =

statement-1.

a a+1 a-1 a+1 b+1 c—1
(b) : -b b+1 b-1|+| a-1 b-1 c—1]=0
c c—1 c+1 |(-D)"2a (-)"™'b (=1)c
a a+l a-1 a+l b+1 c-1
= |-b b+1 b-1|+(-D)"ja-1 b-1 c-1/=0
c c—1 c+1 a -b c
a+l a-1 a
= D+(D"b+1 b-1 -b=0
c+l ¢c-1 ¢ %
(Changing rows to columns)
a a+1 a-1 \
= D+(D"-b b+1 b-1=0

c c+l1 c-1
(Changing columns in cyclic order doesn’t ch%g%khé eter-
minant)

= D+CD)D=0 = {1+ 1y

a a+l a-1
Now D=|-b b+1 b-1|= %
c c—1 c+1
a 2 a-1
=-b 2 b-1

12. (a): Let A:{“ B]Wehave
Yy o
ol +By B(a+d)

4 =
y(o+8) 8% +By

p :]{a%sy B(a+6)}
y(a+8) &% +By
giving o2 + By =1 = 8% + Py
and y(ou + 8) = B(at +8) =0
AsA#1,4+#—1 wehave

J1-By

Y

Statement-1 is thergfars )
tr (4) = o0 + §0 %
Statements2 is—fals&Qecduse tr (4) = 0
(a) : Syst fions
x—cy—-mz=0
i

T —

detd =

13.

=>11-a)+c(—c—ab)—blca+b)=0
=Sa+b+c*+ 2abe =1

D

14. (d) : Each entry of 4 is an integer, so the cofactor of every
entry is an integer. And then each entry of adjoint is integer.

Also det 4 = £ 1 and we know that

1
~det4
This means all entries in 47! are integers.

-1

(adj A)

1 1
d:D=|1 1+x
1 1
(Apply C, > C,- C,,C;, > C, - C))

1
1
1+y

15.

100
=1 x 0
10 y

=l(xy-0)=xy

Hence D is divisible by both x and y.

(5 500 a|[5 50 o
0 o 500 o 5S5a
00 5o 0 5

16. (a): 4> =
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Matrices and Determinants

17

25 250+50° Sa+5a+250°

0 o’ 250+ 502
0 0 25

A% =

Given |47 = 25, 62502 =25 = |a|= %

17. (b) : Give 4> — B> = (4 + B)(A — B)
= 0=BA4-AB
= BA=AB

18. (@) : A:C 3 and B:{‘Ol IOJ

(1 2Y(a 0\ (a 2b)
Now AB=15 WJlo )7 sa a)

(a 0)(1

2\ (a
and —BA={ o )5

4) " 3p ap)

As AB=BA=2a=2b=a=0b
(a

0
B:L j:a]zzﬁl infinite value of a = b € N
0 a

19. (©): 42— A+I=0=>1=A-A-4
A = AL — A(AAY) , A =1 — A

10
20. (b).A:{l J

(5

1 0 1 0
, A so A" =
1 3 1] (n 1
and nd - (n— DI

[
(

O
S

3:

n

21. (¢) : Applying C, - C, + G
f(x)=1+2x+x(a2 +b7
1 (yc

(I+a*)x 1 (12

(1+a2)x 1

1+a’x

» R, = R — R, and
= — 2 we have
I-x 0 0
0 0
(1+a*)x 1 l1+cx
. degree of f(x) is 2.

x=1 | =(1-x)p

2x + 1
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. (@)

... (ii)

22. (b) : For no solution |4 | = 0 and (adj 4A)(B) # 0

Also the each equation becomes

x +y+ z=0 again for o =

|[4] = 0 but (adj A)(B) = 0
23. d: ()4 =1.. 4"

) 1= A = (b) is false
1

(i) A4 on zero matrix .. (c) is false

We left wit

24. () : &
(A 2
O
@,
9

B=104"=108

=10 4"

-5 0

1 -2
942

4) = 107

O PO WLWR N WR N W
—
|
_
—_

S
S
—_

=-5+0=0
(equating A,, entry both sides of (*))
>a=35

25. (¢): ==—=..
a4 ay -1

which means a,, a
=a

=r

nt 1y € GP.
n+ 12 T4, 4,4

=2loga,, ,—loga,—loga,,,=0./()
Similarly 2 log a, , ,— log a, . ; — log a, , s= 0 ...(ii)
and 2 log a, ,—loga,, —loga,,gs=0..(ii)

Using C, - C, + C; - 2C,

we get A =0
26. (d) : As o is cube root of unity .. ®> = 0¥ =1
1 (Dn 0)2;1
o' o 1
0)2}1 1 (Dn
& (0)3” 7 1) _ 0)"(0)2” _ 0)2”) + 0)2"(0)” _ 0)") =0

a 1 1
Now |[A|=0=|1 o 1|=0

I 1 «
3&33a+2—03(a1)z(a+2)®
= a=1,-2
But for o = 1, |4]| =0 and (adj )@
= for a = 1 there exist infintiely sofution.

exXisf is wrong statement
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Lo l=t, = AR !
) a blfa b P
27. (a): 4 :AA:{b a}{b a] = logl/=1log4+ (p—1)logR
Similarly, logm=1og A+ (q— 1) log
_[az +b*  2ab ]_{a BJ and logn=1logd+ (—1) 10

- 2ab  a®+b* -

logl p 1
logm g¢q 1 @
28. (C) C] —> xCl + C2 - C3 10gn 7 1
1 0 b ax+b log A4+ (p—1)logR Ng
=— 0 bx + & P £
B 5 ¢ ¢ = |logAd+(g—-1logR
ax” +2bx+c bx+c 0 log 4+ (r —1)log R
2
ax” +2bx +c¢
= Q [b*x + bc — acx — bc] log 4 —log R !
x = |logA4—1logR 1
= (b — ac) (ax* + 2bx + c) log A —log R 1

= (+ve) (-ve) < 0

€ &G
29. (d) : Let A be the first term and R be the common ratio of —0+40 \@

G. P. =0
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| QUADRATIC EQUATIONS

1. The real number & for which the equation 9. Ifthe roots of the quadratic eqie + px + g = 0 are tan30°
2x* + 3x + k = 0 has two distinct real roots in [0, 1] and tan15°, respectively e of 2+¢g—pis
(a) lies between 2 and 3 (@ 2 (b) 3 ) (d 1. (2006)

oth roots of the equation x?
than -2 but less than 4, lie

(b) lies between —1 and 0 10. All the values of p—fQ
(c) does not exist — 2mx + m? o
(d) lies between 1 and 2 (2013) in the in X

terva
2. Ifthe equations x>+ 2x +3 =0 and ax’> + bx + ¢ =0, a, b, (a) 2< (b) m>3
¢ € R have a common root, then a : b : ¢ is ) -1 <m d 1<m<4 (2006)
(a) 3:2:1 (b) 1:3:2 11. The v Sor which the sum of the squares of the roots
() 3:1:2 @ 1:2:3 (2013) of uatigl x*> — (a — 2)x —a — 1 = 0 assume the least value

3. The equation €™ — ¢ — 4 = () has
(a) exactly one real root.
(b) exactly four real roots. .
(¢) infinite number of real roots. <:3 gers, then b2 — 4c equals
(20

(d) no real roots. @(a) 3 (b) 2 () 1 (d 2. (2005)
4. Let o, B be real and z be a complex nur@%}l If both the roots of the quadratic equation

(b) 1 ©) 2 d) 3. (2005)

etoots of the equation x> — bx + ¢ = 0 be two consecutive

If 22+ oz + B = 0 has two distinct roots on {He Ji X—2kx+k+k-5=0

Re z = 1, then it is necessary that are less than 5, then k lies in the interval

(@) B =1 (b) Be (I, ) @ (@) (6, ) (b) (5, 6]

(c) Be (0, 1) (d) Be (-1,0) % 011) (c) [4, 5] (d) (=, 4). (2005)
5. If o and B are the roots of the equation x> =0, then | 14. If the equation ax" + a, x" "'+ ...+ ax =0,

02009 4 (32009 = a, # 0, n > 2, has a positive root x = a, then the equation

(a) 2 (b) -1 (© 1 (2010) nax"~ '+ (n—1)a, ,x"~2+ .. +a, =0 has a positive root,
6. If the roots of the equation bx* (@ 0 be imaginary, which is

then for all real valueg —'The expression (a) smaller than o (b) greater than o

3622 + 6bex + 2¢2 is (c) equal to a (d) greater than or equal to o.

(a) less than 4ab er than — 4ab (2005)

(c) less than — 4ab ter than 4ab (2009) 15. Let two numbers have arithmetic mean 9 and geometric

. . ) mean 4. Then these numbers are the roots of the quadratic

7.  The quadratic eqi¥a x+ta=0andx " —cx+6=0 equation

have onerootin¢ . other roots of the first and second @ X+ 18x—16=0 (b) ¥— 18+ 16=0

equations are 1n eratio4 : 3. Then the common root

() ¥+ 18x+16=0 (d) x>—18x—16=0.  (2004)

(c) 4 ) 3 2008) | 16. Ilt; (1 .fp) is a root of quadratic equation x> + px + (1 — p) =0
then 1ts roots are
xyce between the roots of the equation (@ 0,-1 () -1,1 () 0,1 (d -1, 2. (2004)

17. If one root of the equation x> + px + 12 = 0 is 4, while the
equation x> + px + ¢ = 0 has equal roots, then the value of
q is
(a) 3 (b) 12 (c) 49/4 (d) 4. (2004)

() (=, -3)
(d) (=3, ). (2007)
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18.

19.

20.

21.

The value of a for which one root of the quadratic equation
(@?>—-5a+3)x2+ (Ba— Dx+2=0is twice as large as the
other is

(@ -2/3 (b) 1/3 (c) -1/3  (d) 2/3. (2003)
If the sum of the roots of the quadratic equation
ax?+ bx + ¢ = 0 is equal to the sum of the squares of their

. ab c .
reciprocals, then a and p are in

(a) geometric progression
(b) harmonic progression
(c) arithmetic-geometric progression

(d) arithmetic progression. (2003)

The number of real solutions of the equation
x2-3|+2=01is
(a) 4 (b) 1 () 3 (d) 2. (2003)

If o # B but o = 50 — 3 and B2 = 58 - 3 then the equation
whose roots are o/f and B/a is

(d)
(b)
(b)
(d)

22,

(@ 3x2-25x+3=0 (b) x*?+5x-3=0
() x2-5x+3=0 (d) 3x2-19x +3=0.
QOR™_O

Difference between the corresponding
then

X2+ ax+b=0and x2+ bx + a =0 is same
(@ a+b+4=0 (b) a+b-4=
€ a-b-4=0 ) a—b+44O (2002)

02)

Product of real roots of the equatio: + | 9=
(a) is always positive  (b) is alwysnegifive
(¢) does not exist (d) nonf c (2002)

If p and g are the roots of the ¢
@ p=1,q=-2
() p=-2,9=0
If a, b, ¢ are distinct
then ab + bc + cai

(a) less than @
(c) greater t

AR + px + ¢ = 0, then
h =1
; (2002)

(d) any real no. (2002)

Ancwar Kav )
Answer Key

4. (b) 5. (b) 6. (b)
10. (c) 11. (b) 12. (c)
16. (a) 17. (¢) 18. (d)
22. (a) 23. (¢) 24 (a)
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Quadratic Equations

21

ng/plfwnwbéo/ms/

1. (©:Letf(x)=2x>+3x+k, f/(x)=6x*+3>0
Thus fis strictly increasing. Hence it has atmost one real root.
But a polynomial equation of odd degree has atleast one root.
Thus the equation has exactly one root. Then the two distinct
roots, in any interval whatsoever is an impossibility. No such
(c) exists.

2. (d) : In the equation x>+ 2x + 3 = 0, both the roots are imaginary.

. a b c
Since a, b, ¢ € R, we have 15273
Hencea :b:c::1:2:3
3. (d):ei™ —esiv 4=
= (™) 4™ — 1=0=> £-4-1=0

+
poAEvie+4 ";6+4:2i\g
ie, &M =245 or 2-/5 (neglected)
c-N>

—Vve

sinx=In(2+ \/g) >1 .. No real roots.

4. (b):Let roots be 1 + ai, 1 + bi, then we have, (a € R)
I+ad)+(+b)=—a = 2+ (a+b)i=—a
1+ a1 +bi)=p
Comparing we have, o =—-2anda=-5
Now (1 + ai)(1 —ai) =B
=>1+a=p = B=1+a2
As a@> > 0 we have B € (1, «)

o

o) other way round

5. (b) : We have x> — x + 1 = 0 giving x

Identifying these roots as m and o?

we have o= o, B = w? We can‘s

that would not affect the resulf

Now 02009 4 2009 = (2009 X
342 g dmt % (k, me N)
ok = 1)
(b) : The roots of%, c a
P —4ab<0 = %
Again the coeff.
2¢

S +ve, so the minimum value of the

=w
=w’+wo=-1.

= 0 are imaginary means

b2)(2c%) _126°%* 5
?)
4ab we have —c*> — 4ab

1262
the minimum value is — 4ab.

N

N\’
&

8.

.5 (b) : a = tan 30°, B

)
*+px+qg=0

10.

11.

o+ 3B =cand 30
we obtain aff = 2 gi

N
K

The first equ

For o = 2, 48 =3

For o = 4; 3B = 3/2 (not an integer)
So the commo is o = 2.

(©) : xt& P=0

Le ts bed/and B, then o + f =—a and afp = 1
Blt(a+B) —40B . |o—p| =a® 4

@?-4<5 = a*<9 =>-3<a<3.

@@DGB<J§ = Va2 -4 <5
=~

= tan 15° are roots of the equation

~tan o +ttanPB=—pandtana -tan f =gq
using tan o + tan B = tan (o + B)
(1 — tan o tan B)
=>-p=l-g=>q-p=1=>2+q-p=3
(c) : Let o, B are roots of the equation
(x* - 2mx + m?) =1

NAANANAANAANANAANS
NAANAAAANANAANANS
] ] ] ]
[ [ [ [
-3 -1 3 5
o0—O0
= x=mzxl=m+1,m-1
Now 2<m+1<4 . (1)
and 2<m-1<4 L. (i1)
= 3<m<3 L. (A)
and -1<m<S5S L. (B)

By (A) & (B) we get —1 < m < 3 as shown by the number
line.

() : Let f(a) = o + B> =
=@-2P+2a+1)

S flf@)=2@a@-2)+2
For Maxima | Minima f'(a) = 0
=2[a-2+1]1=0=a=1

Again f"'(a) = 2,

f"(1)=2>0 = ata=1, f(a) will be least.

(o0 + B)? — 2ap
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12. (c¢) : Let o, o + 1 are consecutive integer
Lt tat)=x—bx tc
Comparing both sides we get = —b = 2o + 1
c=a*+a

B —de= Qo+ 12— 42+ a) = L.

13. (d) :Given x> - 2kx + 2+ k—-5=0
Roots are less than 5 = D > 0
= (2kP 24K+ k-5 => k<5 «.(A)
Again f(5) > 0
=25-10k+KB+k-5>0
>kB-9%+20 >0 => (k-4)k-5) >0
=>k<4uU k>5 ...(B)
Also Sumofroots 5\ 5 (0

from (A), (B), (C) we have
k € (—oo0, 4) as the choice gives number £ < 5 is (d).

(a):

x) = apx" +a ¥ +..+a x
0 1 n

14. If possible say
- f(0) =0

Now f(a) =0(.. x = a is root of given equation)

s f(x)= nanxnf1 +(n— l)anflxnf2 +..+a =0 hasat least
one root in ]0, a [

=na x'+m-1)a_ x7+..+a=0

has a +ve root smaller than o..

15. (b) : Let the two number be o, B
a+p
= 9 and Jop =4

Required equation

x* — 2(Average value of o, B)x + VG.M 2=

¥ - 209x +16=0
16. (@) : As 1 —pisrootof x> + px + 1 — %
=0 -pP+pl-p+1-p —0&
I-pll-p+tp+l1]1=0

= p=1
Given equation becomes
= x=0,-1

17. ud)/ roots ..

is 4.

©:Asx>*+px+gq=
and one root of x2 +

516+ 4p + 12@&
L pP=4g = qC

are yeots of the given equation

PP =4

18.

1-3a .
a’>-5a+3 -0

of roots
2 A
a’*-5a+3 1)

By (i) and (ii) we have

9a®  (1-3a)° Xa2—5a+3

20> (a®-5a+3)° 2

= 9@ - 5a +3) = (I - 3a) @
2

. @

(b) : Given o + P %Q

1 1 (a+Pp)*-20p
PO T

19.

= 2d%c = bc? + ab?

20.

+3x+2=0

x=-1,-2

ce 1, -1, 2, -2 are four solutions of the given equation.
a

(d) : We need the equation whose roots are E and E which

are reciprocal of each other, which means product of roots is
E% = 1. In our choice (a) and (d) have product of roots 1,
so choices (b) and (d) are out of court. In the problem choice,
None of these is not given. If out of four choices only one
choice satisfies that product of root is 1 then you select that
choice for correct answer. Now for proper choice we proceed
as,
a # B, but o = So. — 3 and B? = 5B - 3,
Changing a, B by x
. o, B are roots of x> —5x+3 =0
>at+tB=5a0p=3

a B o + Bz 19
now, S:EJFQZTB_ 3

.. Required equation,
x* — (sum of roots) x + product of roots = 0

=1

)

and product

<.
B

) 19
=X f?x+120

= 3x%2 — 19x + 3 = 0 is correct answer.

22. (a): Let o, B areroots of x> + bx + a =0
Lot pB=-band aff =a
again let vy, & are roots of x> + ax + b= 0
o ytd=-aandyd =b
Now given
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23

a—-B=y-9
= (o - By =@-3)
= (0 + B —4op = (v + 8)° — 45
> b —da=da>-4b
= b —a*=-40b - a)
=>0b-a)b+ta+4)=0
=>b+a+4=0as (a #b)

23. (©:x*+x[+9=0
=S kP+x+9=0
= 3 no real roots

24 (a) : Given S = p + g = — p and product pg =¢q
=>qp-1)=0
=4g=0,p=1

(. D<0)

Now ifg=0thenp=0=p =g
Ifp=1,thenp+qg=-p

qg=-2p
qg=-21)
g=-

=>p=landg=-2 @

(a) : In such type of problem if su he s of number
is known and we needed product o beryytaken two at a
ers taken two at

time or needed range of the prod
a time. We start square of th e numbers like
(a+b+c)2a2+b2+cz% C+Ca)

+

+
= 2(ab + bc + ca) = (a @+ b+
(¢ c)
= ab + bc + ca = <1
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PERMUTATIONS
S AND COMBINATIONS

CHAPTER

Let T, be the number ofall possible triangles formed by joining | 6. From 6 different novels and N { dictionaries, 4 novels
vertices  of an  n-sided  regular  polygon. and 1 dictionary are to be (S¢lected™nd arranged in a row on
If 7, ., — T, = 10, then the value of n is a shelf so that the dictipnagy js4lways in the middle. Then
(@) 5 (b) 10 (c) 8 ) 7 the number of such a (@J i

(2013) (a) at least 50Q b %
Assuming the balls to be identical except for difference in (b) at least 7 /
colours, the number of ways in which one or more balls can (c) atlea
be selected from 10 white, 9 green and 7 black balls is (d) less than (2009)
(a) 630 (b) 879 (c) 880 (d) 629

(2012) 7. Inash £ five types of ice-creams available. A child

buy ic ams.

Statement-1 : The number of ways of distributing

10 identical balls in 4 distinct boxes such that no box is empty )l : The number of different ways the child can
b o
Qt ).

is °C;. Six ice-creams is '°Cs.
Statement-2 : The number of ways of choosing any 3 places erirent-2 : The number of different ways the child can
from 9 different places is °C;. AN the six ice-creams is equal to the number of different

(a) Statement-1 is true, Statement-2 is false. @Nays of arranging 6 A’s and 4 B’s in a row.
(b) Statement-1 is false, Statement-2 is true. (a) Statement-1 is true, Statement-2 is false

(c) Statement-1 is true, Statement-2 is true; Statemﬁ%} (b) Statemen-1 is false, Statement-2 is true

a correct explanation for Statement-1.

(d) Statement-1 is true, Statement-2 is true; Sta
not a correct explanation for Statement
10

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1
(d) Statement-1 is true, Statement-2 is true; Statement-2 is
11) .
not a correct explanation for Statement-1

10
o 10 - 10, 2008
Let S1=2](]—1) C;, S2=2] ; ( )
J=1 J=1 8. How many different words can be formed by jumbling the
10 letters in the word MISSISSIPPI in which no two S are adjacent?
and S3 — 2 j2 locj . @ (a) 7 - 6C4 . 8C:4 (b) 8- 6C4 . 7C4
J=l ¢) 6-7-5C d 6-8-C 2008
Statement-1 : S; = 55 x 2° © ! @ ! (2008
Statement-2 : S, = 90 x 10 x 28, 9. The sum of the series
(a) Statement-1 is tru temRNE-2 is true; statement-2 is a HC, = 2C, +2C, = 2C, + ... T +20C, is
correct expla®ati f Statement-1. " " 1%
(b) Statement-1 i ent-2 is true; statement-2 is not (@) 0 (b) 2Cy (© —%Cy (d) D) Cio-
a correct expla or statement-1.
(c) Statement-1 is statement-2 is false. (2007)
(d) is fglse, statement-2 is true. (2010) | 10. At an election, a voter may vote for any number of candidates,
There a Urn 4 has 3 distinct red balls and urn B not greater than the number to be elected. There are 10
has 9 e.balls. From each urn two balls are taken candidates and 4 are to be elected. If a voter votes for at least

ou (l\\§ S and then transferred to the other. The number one candidate, then the number of ways in which he can vote

efwys ywhich this can be done is 18
® (b) 36 (c) 66 (d) 108 (a) 5040 (b) 6210 (c) 385 (d) 1110.

(2010) (2006)
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11.

12.

13.

14.

15.

16.

If the letters of the word SACHIN are arranged in all possible
ways and these words are written out as in dictionary, then
the word SACHIN appears at serial number

@ 602  (b) 603 () 600 () 601.
(2005)
6
The value of °Cy+ X 7Cy s
r=1
(a) C, (b) C, (c) *C, d ¢,
(2005)

How many ways are there to arrange the letters in the word

GARDEN with the vowels in alphabetical order?

(a) 360 (b) 240 (c) 120 (d) 480.
(2004)

Then number of ways of distributing 8 identical balls in 3

distinct boxes so that none of the boxes is empty is

(a) 38 (b) 21 (c) 5 (d) *C..
(2004)

The number of ways in which 6 men and 5 women can dine
at a round table if no two women are to sit together is given
by

(a) 30 (b) 5!x4! (¢) 7!x5! (d) 6!x5.

(2003)

A student is to answer 10 out of 13 questions in an examination

17.

18.

19.

20.

21.

25
(a) 196 (b) 280 (c) 346 (d) 140.

03)
If "C, denotes the number of combinations of 7 thi en

r at a time, then the expression "C, , | + "C,_,
@ "0 "G © "G
(2003)

4000 1sformed using

Number greater than 1000 but less 2

the digits 0, 2, 3, 4 repetition alle
(d) 625.

(@) 125  (b) 105 ()
(2002)

Five digit number divisi ormed using 0, 1, 2, 3,
4, 6 and 7 without repeditton” Tgtal mdmber of such numbers

arc

(a) 312 120 (d) 216.
(2002)

The sum % om 1 to 100 that are divisible by 2 or

51is

(@ 3 () 3050 (c) 3600 (d) 3250.
(2002)

er of four digit odd numbers that can be formed
1,2, 3,5, 7 are

such that he must choose at least 4 from the first five questions. 6 (®) 375 (c) 400 @ 720.
The number of choices available to him is @ (2002)
<
% { Answer Key
(a) 2. (b) 3. (¢ 4. (¢ 5. (d) 6. (¢
. () 8. (a) 9. (d) 10. (a) 1. (d) 12. (a)
13. (a) 14. (b) 15. (d) 16. (a) 17. (a) 18. (o)
19. (d) 20. (b) 21. (d)
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ng/plfwnwbéo/ms/

1. (a) 1%t solution : " *!'C; — "C; = 10
(n+Dn(n-1) nn-1)(n-2)
- =10
6 6
= 3nn-1)=60 = n(n-1)=20= n*-n-20=
0
= mn-5m+4)=0 ~n=5

2 golution : " T 1C; — "Cy = 10

n(n—1) _

n —
C, =10 5

n*—n-20=0.
Here we have used "C, + "C,, ; ="

=
+1
Cr+1

2. (b) : Number of ways in which one or more balls can be
selected from 10 white, 9 green, 7 black balls is
=10+1D)O+HT+1-1
=880 — 1 = 879 ways

3. (©:x;+x,+x3+x,=10
The number of positive integral solution is ¢ *4-1C, _,

= 9¢,

It is the same as the number of ways of choosing any 3 bal%

from 9 different places.

4. ©:8=Yj(-n"c
.. 1010-1)
=2](J—1)'W'8Cj—2
10

=9x10 Y 8C;_,=90x2° &
j=2 ‘C

10 10
5=y j-1%; =10y °c; %
= j1

10 10
5322].2.106‘]_: +j)-10Cj

= Cd

10

ber of ways = (°C,) x (°C,) =3x % =108

t of 6 novels, 4 novels can be selected in °C, ways.

Ut of 3 dictionaries, 1 dictionary can be selected in 3C,
ways:

=%0-3-24=1080: 10y

7. (b) : We have to find

Thus Statgmen B
Number \I@
row

Cco-creams.

ent-2 is true
ement-1 is false, Statement-2 is true.

SO
;&@ Leaving S, we have 7 letters M, I, I, I, P, P, I.

7
pg=7"53

ay of arranging them =

9. (d: v 2°C,+ " Cxto 20 Cx' +

....... +20 Cyox? = (14 x)*°

\} And four S can be put in 8 places in *C, ways.
: The required number of ways =7 - 5 -3 - 8C, =7 - ¢C, - 8C,.

After putting x = —1, we get
e, 200,420, -2C+.....
+20C, -0, 2 Cly 4 420 Cyy =0

2C°C, 20+ C, 20 Cy #2000
e, -2, +°¢C, -2 Cy+....—

10. (a) : A voter can vote one candidate or two or three or four
candidates
Required number of ways

— l()c1 + l()c2 + 10c3 + 10c4 = 385

Fixed
:(S|lACHIN

11. (d)
No. of word start with 4 = 5!
No. of word start with C = 5!
No. of word start with H = 5!
No. of word start with / = 5!

. of word start with N = 5!
Total words = 5! + 5! + 5! + 5! + 5! = 5(5 1) = 600
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27

Now add the rank of SACHIN so required rank of SACHIN
=600 + 1 = 601.

6
0 6—
12, @ Gt X TG

r=1

Putting r = 6, 5, 4, 3, 2, 1 we get
50C4+50C3+51C3+52C3 +53C3+54C3+55C3

.. h n _ n+l
(~ Cr+ Cr+1 - Cr+1)
51 52 53 54 55
C, + IC, + 2C, + BC, + “C, + %C,
52 53 54 55
C, + 2C, + %C, + %C, + %C,
53 54 55 — 54 54 55
C, + BC, + %C, + $C, = %C, + %C, + %C,
557 = 56
C, +%C,=%C,

(a) : Number of letters = 6

Number of vowels = 2 namely A.E these alphabets can be
arrange themselves by 2! ways
!

6
.. Number of words = 5 =

= 51

= 52

= 53

= 55

13.

360

14.

(b) : (i) Each box must contain at least one ball since no
box remains empty so we have the following cases
Number of balls

Box

. Number of ways

]
3 x 1x3!

+31%x2
=9+6x2=2]
As [1,1,6][2,3,4][2,2,4] have ¢

have equal number of wa

balls in the different boxes.
(ii): Let the number of balls in the boxe X, y,Zrespectively
ach x, y, z > 1

then x + y + z = 8 and no box is gy
Q‘ [ x — 1,

=/l + m + n + 3
non negative integers

{

N

o
%

m=y—-1l,n=z-1
e+ D+ m+ 1)+

Required number ntr-l1c
:3+5—1C5:7C5:7
o M
15. (d) : Number of = M
Number of me
Number of ways ¢f 6)yren at a M
M

round Tablg SN~ 5= (6 — 1)!= 5!

six places between the men and there are
5 women can be arranged themselves by °P;

number of ways = 5! x 6P, = 5! x 6!

16. (a) : Case (i) :

Required ways for first case = °C, x 3C, = 140
Case (ii):

No. of question 5

==——m =

No. of question 4

No. of questio

No. of question 5 No. ofguestion
SCv5

.. Required ways for case (¢ 8C,

B 8><7><67@
56

C 3x2x1 ¢
Total number of way:

(a) : Consid +C.

€
= (nCr— r + nCr+ 1)
+

—_n+t1
- Cr 1

=nt2 7+ IS
(©); r of digits formed x.
V() < 4000, which means left extreme digit will be

3.
%uired numbers

9.
}20. (b) : Set of numbers divisible by 2 are 2, 4, 6, ....100
Set of numbers divisible by 5 are 5, 10, 15, ....100
Set of numbers divisible by 10 are 10, 20, 30, ....100
Now sum of numbers divisible by 2 is given by

=2C,xHTU
where H = Hundred place
T = Ten’s place
U = Unit place

.

50 .
=5 [2 + 100] using S,
= 25[102]

SSO
SSO

n
Jla+

20
Similarly, S,, = EY [5 +100] = 10 x 105 = 1050

10
Sip= "5 [10+100] =5 x 110

Required sum = 25 x 102 + 1050 — 550
= 25[102 + 42 — 22]
=25 x 122
= 3050
21. (d) : Odd numbers are 1, 3, 5, 7

We have to fill up four places like TH H T U

(Case: If repetition is allow)

5C,6*4C, =5x%x 6% x 4

=5x36x4

=720

and

==
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6

Statement-1 : For every natural number n > 2,
1 1 1
—+—=+..+—=>+/n.

12 Jn

Statement-2 : For every natural number n > 2,

Ja(n+1) <n+1.

(a) Statement-1 is true, Statement-2 is false

(b) Statemen-1 is false, Statement-2 is true

(c) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1

(d) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1

(2008)

(d) 2. (b) 3. (b

M Ancwar Koy )
> Answer Key
1

MATHEMATICAL INDUCTION

AND ITS APPLICATION

Let Sh)=1+3+5+ .42 = 3 + k% Then which

of the following is true %

(a) Stk)= Stk-1) Stk) = Stk + 1)

(¢) S(1) is correct

(d) principle ca i
the fom&

If a, having n radical signs then by

=4/7+
methods(o matical induction which is true
(a) > 7 n>1 b) a,>3, v n=>1
A4

< n>1 d) a,<3, v n=1.

©

duction can be used to prove
(2004)

(2002)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [269 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

Mathematical Induction and Its Application

29

Gxp

1. (d) : Statement-1

1 1
—t.t—

ARVl

1
—+

Let P(n):

1 1
Step 1 : For n = 2, P(2)iﬁ+ﬁ> 2 s true

Step 2 : Assume P(n) is true for n = £, i.e.

1 1 1
—t—+..+—=>k
V2 Jk
Step 3 : For n =k + 1, we have to show that
1 1 1 1 1
—t—=+—=+.t—=+—=>Jk+1
VioV2o 3 Vi k1
By Assumption step, we get
1 1 1
—t—+.+—=>k
V2 Jk

1
Adding N both sides, we get
1 1 1 1
—t—t ot —t——>Vhk+—
12 Vi Jk+1 Jk+1

Statement-2
Forn =1k

Jek(k+1) <k+1

= JEJEr1<VE+1Vk+1 = Jk <k
v Jk+1>+k Fork=2 &
Multiplying by /k %

<

vk k
= 1> = JVk>
Nk+1 Vk+1

()

..(i1)

(%

&

[

»

3.

@+ (k + 12
S(k) is true

Q)i

lfa/mww/ms/ ®§
Q
(k+1)—1
= ke = ks 4
= «/E+\/%> k+1 (i)

From (iii) & (iv)
L,

NN

7
hence (ii) is t k+ 1
hence P(;&“@ >2
i

+..

So, Statemen Statement-2 are correct but
Statem is 89 explanation of Statement-1
% 3+ ...+ Rk-1)=3+k..0)
} , LH.S of S(k) # R.H.S of S(k)
g not true.
;1 +3+5+...+QRk-1)+ 2k +1)
..(i1)
L1345+ .+ Qk-1)=kK+3
1+3+5+..+Qk-1)+ Q2k+1)
=3+k2+2k+1=(k+172+3
= S(k + 1) true Stk) = Stk + 1)

Md):a,= J7 +a

=a’-a,-7=0

1++1+28

Cg = N0
" 2

1++29
= —>3

2

S aCa
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CH‘%TER BINOMIAL THEOREM

The term independent of x in expansion of @ b —a"
a
( x+1 x-1 )10, b-a
- 1S n+1 n+l
BB L2 a”' =pt e (2006)
(a) 120 (b) 210 (c) 310 d) 4 a
(2013) 8. For natural nu
1 - y)’"( aty + ay?
If n is a positive integer, then (\/§+1)2” - (\/5_1)2” is and a; = hen (m, n) is
(a) an even positive integer. (a (20 (b) (35, 20)
(b) a rational number other than positive integers. (c) 4 < (d) (35, 45). (2006)

(c) an irrational number. .
(d) an odd positive integer. (2012) % ient of x7 i 1n ax2 + (é)} equals the coefficient

The coefficient of x7 in the expansion of (1 —x—x2+x%)°

' @7 in {ax H > then a and b satisfy the relation
(a) —144  (b) 132 (c) 144 d) -132 @

(20]% (b) a-b=1

a j—
The remainder left out when 8% — (62)%* *! is divided ) ab =1 (d) b L. (2005)
(a) 2 (b) 7 (c) 8 (d) 0 10. Ifxis sosmall thatx® and higher powers of x may be neglected,

L

3
(1+x)3/2—(1+2x) .
Statement-1: 3" (r+1)"C, = (n+2)2"" then TR may be approximated as
(1+;;

r=0
3.2

n é 2 3
Statement-2 : Z(,,Jrl)ncr ¥ =(1+x)& n—1 (a) 3x+ox (b) 1 x
r=0
i )}
C

8
(a) Statement-1 is true, State
(b) Statemen-1 is false, State
(c) Statement-1 is true, State
correct explanatlon for

©) %—%xz ) —gxz. (2005)

e; Statement-2 is a | 11. The coefficient of the middle term in the binomial expansion
in powers of x of (1 + ox)* and of (1 — o) is the same if

(d) Statement-1 is tru is true; Statement-2 is o equals
not a correct <§ Statement 1 (a) -3/10 (b) 10/3 (c) -5/3 (d) 3/5.
(2008) (2004)
In the binomial Of (¢ — b)", n > 5, the sum of 5 12. The coefficient of x" in expansion of (1 + x)(1 — x)" is
and 6™ terms is % n a/b equals @ 1y '(n-1y (b) 1)y —n)
) m-1 (d 1)y'n (2004)
(a) o4 "
> n-4 n=>3 13. If s, = X nl and t, = ¥ ——, then n is equal to
(2007) r=0"C, r=0"C, s,

1 1 1
ion in powers of x of the function m (@ n-1 (b 2" =1 (0 2"

X+ ax? + ax® + ..., then a, ig (2004)
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14.

15.

16.

17.

If x is positive, the first negative term in the expansion of (1
+ X)27/5 is
(@) 5™ term (b) 8" term (c) 6% term  (d) 7™ term.

(2003)

The number of integral terms in the expansion of (+/3 + §/5)2¢

1S

(a) 33 (b) 34 © 35 d) 32.

(2003)
The positive integer just greater than (1 + .0001)'%%0 ig
(a) 4 (b)y 5 (c) 2 (d) 3.

(2002)

r and n are positive integers » > 1, n > 2 and coefficient of
(r + 2)" term and 37 ™ term in the expansion of (1 + x)* are

Q
RN
o
(b) 2. (o 3. (a)
(d) 8. (d) 9. (0
13. () 14. (d) 15. (a)
19. (o)

18.

19.

Ancwar Koy )
Answer Key

4.

10.
16.

equal, then n equals
(a) 3r b) 3r+1 (¢) 2r (@ 2

)
The coefficients of x? and x9 in the n of
(1 +xy*4are
(a) equal @
NS

(b) equal with opposite signs
(c) reciprocals of each other
ansion of (¢ + b)"

(d) none of these. (2002)

If the sum of the coefficients
is 4096, then the greatesy coe
(@) 1594 (b) 792

{ in the expansion is
(d) 2924.
(2002)

(@) 5. (¢) 6. (b)
(d) 11. (a) 12. (b)
(c) 17. (c) 18. (a)
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ng/plfwnwbéo/ms/

1 ) [ x+1 3 x—1 )10
. TUR2B_ B o2

_ {(xlB w1 a1 (J}+1)(J§—1)}10

B3 4 \/;(\/;— D
20-5r
13 -1/2\10 .
B0 =1y e 6
20-5r
==

2. (©: (SB+)-B-n*"
=2|:2ncl_(ﬁ)2n—l + 2nC3_(\/§)2n—3+““:|

an irrational number.
3. @:(1-x-—x2+x)=(1-x)(1-x>)°
=1 -x)° (1 —-x?»°
= (1 = 8Cx + 0Cyx? — 6C3x3 + SCyx* — OCsx® + 6Cx®)
(1 = 6C2 + 6Cyx* — 6C;x6 + 6C,x8 — 6Cox!0 + 6Cex12)

Thus 0 = r=4

s Term = 1°C, = 210.

>

Coeff. of X7 = (-°C)(-°C3) + (-°C3)(°Cy) + (GCS)(GCI)X

=6-20-20-15+6-6=120-300+ 36
4. (a) : Using Modulo Arithmetic

8 =—1 (modulo 9)  Also 62 = —1 (moduloc@
= 82n _ (62)2n+ 1 = [(71)2}1 _ (71)2n+ l]mod

= (1 + 1)mod 9 = 2 mod 9 = Remainde
5. (0): ZU“)”QZF-”CﬁZ
r=0 r=0
= ;)r% n_lcr—l +§ nC
:n_zn—l+2n:2n—

Thus Statement-lq} t

n
Again X (r+1)" N MCxT+ X "Cx"
r=0 ‘ 0

(b) . n C4 an—4 (—b)4 — _(n CS an—S

(d) : From given

71 =

(1—ax)(1-bx)
=(ay+ ax+ ...
=+ ax+d

= (a+ +
=1 +x b) + x? (a*> + ab + Db¥) + X*

(a? R -5 T U R S S
(@ + a" b+ 24 L abt )L
On cou%ﬂ@e coefficient of x" both sides we have
a”% b+a2b+ ... tabl+ b

>
Cr)b+a" b +....+ab" +b")(b—a)
b—a

(Multiplying and dividing by b — a)

@ : @ -y d+yyr
=1l+ay+ay,+ay’+ ... + ™)
Differentiating w.r.t. y both sides of (*) we have
—m(l = yy" (1 + )+ (1 = py" n(l +y)y"!
=a, + 2a,y + 3ap? + day + ...
= ol +py 1=y = m(1= yy (1 + )
=a, + 2a,y + 3ay? + day’ + ... L (**)
Again differentiating (**) with respect to y we have
[n(n — (L + yy (1 = py" + n(l + y)y~'m) (1 - y)']
~[m(1 + yy'(m — DA = y)"2(1py'n(l + yytn-1]
=2a, + 6azy + .......
Now putting y = 0 in (**) and (***) we get
n—m=a; =10 (A)
and m* + n* —(m + n) -2 mn = 2a, = 20 ....(B)
Solving (A) and (B)
n=45 m= 35

(m, n) = (35, 45)

11 11-
©: T, of [a?+t) =tc@y(L]
c fr+l bx r bx

1 11 " 1 11-r
Tr+1 of (ax_izj = Cr (ax)r (_Ej

bx

11 6
o Coeff. of X7 in (axz‘*‘é) = HCSL
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Y L& |y
and coefficient of x7 in (ﬂx _E) = G o 16. (c): Let R = [1 + Fj
6 5 3
1, a 1~ a 1 2 10
N G~ =6 b=1. 1 999 ( 1
My e :1+1ooo[—4] +1000 — | — | + )
3 10 2 \10 0
(1+x)°% - (1+lx) 111 10 @
10. (d): 2 St —t— 4 — 0=
(1-x)/2 10 10> 10 %Q
3,310 2, ) (1,51, ,32 12 10
_ (1+2x+222!x +) (1+3 TR TR +) R< ry @ o
(1-x)"? The positive integer j¢ % er than ry is 2.
_ 32 -1/2 3 1 1 31 17. (¢) : Given r > 1, n > 2(¢n
=—->x"(1- =_2,2 Txro.2.252
8x (1-x) = 8x [1+2x+2 2 2!x +} Coefficient of
3.2 2 T.., = Coefficient + x)¥
= —— +h h f . n — 2n
X igher powers of x = %C | =C,
11. (a) : Coefficient of middle term in (1 + owx)* = coefficient of In—3r+l=r+1
middle term in (1 — ox)® — 3 —On=4r
n=2r
L AC2=%C(-a) = a TS N
12. (b): (1 +x) (1 —xy=(1 —x)y + x(1 —x) =
- Coefficient of x" is = (-1)" + (1)~ 1"C,
= 1y [1 -]
noo +Tn the expansion of (1 + x)? © ¢
13. it = — r
O rz=:0 C, <:D +C1 _ﬁ:chrxf P =p+aC
. Coeflicient of x” =
-~ n—(n-r) =1 L on-vr %@ | ’ |
t, = Z—nc = 1,=n) D IRT N } r+9)! _(p+q)! O
r= n-—r r= r r= = - L1
‘ ) ’ ’ plp+q-p)!  plg!
t = "Z L _ Z 4 replacing n — r by r Also coefficient of x7 in (1 + x) © 7 is
" " ror=0 ncr =pPt4qC
t,=ns,—t, 1
L _on __ (gt
s, 2 g (p+q-q)!
= !
14. (d) : General term in the expansiog® )3 = @ ...(iD)
q:p:
n(n—1)..... (n—r+1) % . .
T, 1= , By (i) and (i)
r ) Q 12 Coefficient of x” in (1 + x)? * 9 = Coefficient of x4 in
“n—r+1<0 3—7@@31’>? (1 +xpre
19. (c) : Consider (a + b)y' = Cya" + Cia"~'b
=r>6 o + Gy 2+ .+ C B
Puttinga =56 =1
M=Cy+C,+C,+ ...+ C,
2" = 4096 = 22
= n =12 (even)
are both positive integer Now (a + b)' = (a + b)?
as n = 12 is even so coefficient of greatest term is
ncn _ 12C12 — 12C6
2 2
12><11 109 8 7 11x9.8.7 %347 9%
——X—————= = x 3.4 .7 =
6 5 4321 3.2.1
==«
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3

The sum of first 20 terms of the sequence 0.7, 0.77,
0.777, ..., is
%(99—10‘20)

(a) (b) %(179“0‘20)

© 1©9+102) @ §079-1020) 2013

Statement 1 : The sum of the series 1 + (1 + 2 + 4) +
A4+6+9)+(9+12+16)+ ...+ (361 + 380+ 400) is 8000.

n
Statement 2 : 3 (k° - (k—1)*)=n" for any natural number 1.
k=1
(a) Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.
(b)
()
(d)

Statement 1 is true, Statement 2 is false.
Statement 1 is false, Statement 2 is true.

correct explanation for Statement 1. 0

If 100 times the 100™ term of an A.P. with non-ze
difference equals the 50 times its 50% term,

term of this A.P. is
(a) 150 (b) zero %
(d) 150 ti its term
(2012)
A man saves ¥ 200 in each ofe months of his
q

(c) —150

service. In each of the subsequen % i »his saving increases
by % 40 more than the saving ¢f inmyediately previous month.
His total saving from t rt ervice will be ¥ 11040
after o

(a) 20 months ) 21 months

(c) 18 months (d) 19 months (2011)
A person is tg counf4dU0 currency notes. Let a, denote the

Qte® he counts in the n'" minute.

n Oth

(b) 34 minutes
(d) 135 minutes
(2010)

Statement 1 is true, Statement 2 is true; Statement- ZR}

8.

12.
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(@ 3 (b) 4 (d) 2
(2009)

The sum to infinity of the §¢r1 + 6 + 10 + 14 o, is
i 32 3 3
6
The first two tg ometric progression add up to 12.
SRYE

s d the fourth terms is 48. If the terms
Qyrogression are alternately positive and

negativie then e first term is
(a) ) -4 (c) —12 (d) 12
% (2008)
. 1 1.1 PO
%ln of the series 2*!—§+Z!—----upto infinity is
@ e? (b) ¢2 (c) e? (d) e
(2007)

In a geometric progression consisting of positive terms, each
term equals the sum of the next two terms. Then the common
ratio of this progression is equals

@ 5 () 1(5-1)

1 1

(©) 5(1-15) (d) 5. (2007)

Let a;, a,, a;, ... be terms of an A.P. If

a+a,+..+a, 2

#=pﬁ, P#4q. then —& equals

a+a,+..+a, q a,

(a) 41/11  (b) 72 (c) 2/7 (d) 11/41.
(20006)

If ay, a,, ..., a, are in H.P.,, then the expression a,a, + a,a;

+ ..+ a,_a,is equal to
(@) nla; - a,)
(¢) naa,

(b) (n—)a; - a,)

(d) (n - Daya,. (2006)

If the coefficients of 7, (» + 1) and (r + 2)™ terms in the
binomial expansion of (1 + y)™ are in A.P., then m and r satisfy
the equation

@ m*—m@r-1)+4r2+2=0
(b)y m>—m@r+ 1)+ 42-2=0
() M —m@dr+ 1) +42+2=0
d m>—m@r-1)+42-2=0. (2005)
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13.

14.

15.

16.

Ifx=Ya", y=2%Xb" z=% c" where 4 p careinA.P.

n=0 n=0 n=0
and |a| < 1, |b| < 1, |c| <1 then x, y, z are in
(a) H.P.
(b) Arithmetic-Geometric progression
(c) AP
(d) GP. (2005)
If a,, a,, a,, ..., a,, ... are in GP., then the determinant
10g ay 10g ap+1 10g api2
A =|loga, 3 loga,,, loga,,s|, is equal to
loga, ¢ loga,,; loga,,s
(a 0 (b) 1 (c) 2 (d) 4.
(2005)
The sum of the series
1 1 1 .
a6 a  eae T s
1 e—1 e+l e—1
@ = 0 = © <= @ S~
Je Je 2Je 2Je
(2005)

Let T be the r* term of an A.P. whose first term is @ and
common difference is d. If for some positive integers m, n,

20.

(a) are in GP. (b) are in H.P.

(c) satisfya+2b+3c=0 (d) are in A.P. 03)
Let f (x) be a polynomial function of second defree. )
=f(-1) and a, b, c are in A.P., then [ '(a), "(¢)
are in

(a) GP. (b) H.P. @

(c) Arithmetic-Geometric Progressi

(d AP %Q (2003)

The sum of the series
(a) log,2 -1

(c) log, (4/e)

Ifxy, x5, x3and y, v,, ¥,
ratio, then the points
(a) lie on a elli%
(b) lie on a ct

(c) are i
(d) lie on a
Let R,

do
th

upto «© is equal to

(2003)

(2003)

nd R, agspectively be the maximum ranges up and
n pyclined plane and R be the maximum range on
al plane. Then, R, R, R, are in

m#n, Ty =l, and T, :L, then a — d equals ‘J'
n m . ()\ H.P.
(@) l/mn (b) 1 () 0 (d) g <:3 Arithmetic-Geometric Progression (A.GP.). (2003)
(20%@ If 1, logg(3' =% + 2), logs[4 - 3* — 1] are in A.P. then x equals
17. The sum of first n terms of the series \} (a) log:4 (b) 1 —logs4
+1 () 1 —1log,3 (d) log,3. (2002)
P42 24342 . 8245426+ ..is " h
. . . 25, P-22+3 -4+ . +9=
n is even. When »n is odd, the sum is (a) 425 (b) —425 (c) 475 (d) —475.
@ n(n+1)? ®) n*(n+1) (2002)
3 (4+ 1 2 ;; 5 ) 26. Sum of infinite number of terms in GP is 20 and sum of their
(c) % (d) [n( . (2004) square is 100. The common ratio of GP is
| | (a 5 (b) 3/5 (c) 8/5 (d) 1/5.
18. The sum of series nta A (2002)
(e—1)2 ) 27. The value of 2"* . 4% .86 oo is
@ = z (a) 1 (b) 2 ) 32 ) 4.
2 _ 2 _
© (e . ) G - 2) (2004) (2002)
O 28. Fifth term of a GP is 2, then the product of its 9 terms is
19. If the system of\J} equations x + 2ay + az=0, (a) 256 (b) 512 (c) 1024 (d) none.
xh+ 3byb+ bz = f + cz = 0 has a non-zero solution, (2002)
then a, b, ¢
\ N
N Answer Key
b) 2. (d) 3. (b 4. (b) 5. (b) 6. (a)
(c) 8. (d 9. (b) 10. (d) 1. (d) 12. (b)
(a) 14. (a) 15. (¢) 16. (c) 17. (b) 18. (a)
(b) 20. (d) 214 ({9 22. (d) 23. (¢) 24. (c)
(a) 26. (b) 27. (b) 28. (b)
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%x//zlfwna/bl}o/wsx

1. (b):1t,=0.77777...7

r terms

=l+i+....+izz(l—10")
10 102 10" 9

20 7 20 7 1
$20= Xt =] 20- D107 =9{20—9(1—1o‘2°)}
r=1 r=1

_7 -20
= g7 179+10720)

2. (d) :Statement 1 :
1+(1+2+4)+(4+6+9)+....+ (361 +380+400) is 8000

n

3 3y _ 3

Statement 2 :kz (k" =(k=-1)7)=n
=1

Statement 1 : 7, =1,7,=7=8 -1,
7;,=19=27-8 =T,=n* - (n-1)}
- Statement 2 is a correct explanation of statement 1.

3. (b) :100 (a + 99d) = 50 (a + 494d)
= a+149d=01ie., T\50=0
4. (b):Let it happens after n months.

3% 200 +"T_3{2 X 240 + (n — 4)40} = 11040

- (n;3)(480+40n—160)=11040—6 0
= n?+ 5n - 546 —O:>(n+262 =0

~ n=21.
5. (b): Wehavea, ta,+..+a,

= a, +ap+..+a,=45 50 = 3000
= 148+ 146+ ... =3
= "_210-(2“4@+ )=3000
Letn—10=
= m x 148 —m(n 3000
25)=0

135, we have
+ (135 - 1)(-2) = 148 - 268 < 0
is positive.

N
S

10.

2 6 10 14
(a) :LetS=l++++ (1)
332 3
1S=1+£+£ N -(2)
3 3 31 31
Subtracting (2) from (
..(1)
(g ; ar’ + ar’ = 48 (2)
ivision we have
2
r (1+r)_ﬁ 2
aler) 12 7T
r=+2

But the terms are alternately positive and negative,
r=-2

New g d2 12 12 oo

oW =y =Ty oy~ 12From (1)
—x 2 3 X

(d): e :1—x+27!—§+47!— ........

upto infinity
Then put x = 1, we get
el 1 . 1 1.1

=1-4; §—§+$— ........ upto infinity.
(b) : Given, a=ar+ar =>r+r-1=0

(d) : Given a,, a,, as, ... be terms of A.P.

2
atay+..a, p

ata; +..q, q

T2a +(p-Dd] 2

q 2
L1120, +(g-Dd) 4

2a,+(p-1)d p
2a;+(g-1)d B q
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=  [2a, + (p — Ddlg = p[2a, + (g — 1)d] as a, b, c € AP 2b=a+c
= 2aq@G-p=di@g-lp-@p-1 _
g —p)=dl(g - Dp - (p - 1] z[y 1j:x_ Lz-l2 11
= 2a((g-p)=dlg—p)=>2a =d y x z y x z
ag  ay+5d  a +10q = x,y,z € HP. @I‘
- 2= =
ayy  a+20d  a; +40q 14. (a) : Let ¢ denote the 7™ term of GP. wffrfir b and
4 _ 11 common ratio R
= a4l
. -1 .
11. (d) : Given ay, a,, ... a, are in H.P. .t =bR"" ... logr = logh+,
- aL aL """ al c AP. Now from given determinant !’
b " logh+(r—DlogR  logh logh+(r +1)log R
-~ L1_1_4 logh+(r+2)logR logh+ logh+ (r+4)log R
@ 4 logh+(r+5)logR 1o R logh+(r+7)logR
aa, =4-% _ 4 D (i) , ,
- an d d d g = using (applyin )y (€, + C))
ayay = % % .. (i) X logh+(r 0 loghb+logR(r+1)
= Elog 0 logh+(r+4)logR
logh + gR 0 logh+(r+7)logR
a, 1 a, 1
apa, = d _7 . (I’l) = =X &
Adding (1), (ii) ..c.oennee. (n) equations we get 15 - 1 1 N
. . . a a, ) > (21 " 16(41) " 64(6))
ama, + aay + azay tooa,_a,= — — —
142 263 364 1 d d N 2] +41 +61 + o
2°21 27(4) 2°(6!
Also L = Lyuonya ~ (4) 2°(6h
a, a <@ 1 { 1 ]
= —-2[1+ + + .00
= aj ;an = (n—-1aya, §> 2 229 24(41) 25(61)
6
aa, + aay + ... a,_a,= (n- Daa,. _ 1 2(1+7+7+7+ Oo)
2 20 4
12. ®): T, ="Cy.. :=7C  +7C .
N m! + m! _ ! :2 e+ex] where x = 1/2
(r=DWm—-r+D! (r+D)(m-r-1)! ¢
) (o) /\{2 = L2y 2] 2 —ej_l
Dl (m—r+1) (r+1)’(m—r+ 2Ve
1
_2(r+D)(m—-r+) 16. (¢): T =a+@m-1)d= — ...(1)
T D) (m—r+1)! 1
ot _ L .
= r(r+1)+(m7r+ Lo+ 1) m —r+ 1) Li=at(-Dd=— (i)
1 1
S>r@r+ )+ m-ry (”“‘1)(’”*(”*1))0 Now 7, —-T,= ——— =(m-n)d
3r(r+1)+mo —r+2@-1 " ml
—2m(r+1)=0 Dd:%anda:%
= m? fm( r72—0 na-d=0
13. (a) : Given | <1l,]c|<1, a b ce AP 17. (b): As S, is needed for n is odd let n = 2k + 1
Q ) " 1 ) 1 B Sn:S2k+l
, 2 b= 7: Z "1 ¢ = Sum up to 2k terms + (2k + 1) term
=0 = -
! 2k (2k +1)2
1 S 1 = —————— + last term
-b’ l-c¢ 2 5 5
(n—1n 5 n“(n+1)
y—ljczz—l = > +nasn=2k+1 = >
y z
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x2 xt
18. (@): e+ e = 2{1+—+—+ oo}
21 4!
e+te ! 1 7L L
2 21 4!
2
b L, 1.1, o
2e 2! 4! 6!
19. (b) : For non trivial solution the determinant of the coefficient
of various term vanish
1 2a a
ie. |l 3b b| =0
1 4c c
= (3bc — 4bc) — 2a(c — b) + a(4c — 3b) =0
2ac 3
a+c

=a, b ¢ € HP.

20. (d) : Let the polynomial be f(x) = ax> + bx + ¢
given f(1)=f(-1)=>b=0
L) =ax*+ ¢
now f’ (x) = 2ax
o f"(a) = 2a%, 1" (b) = 2ab, f'(c) = 2ac
as a, b, c € AP.
= d?, ab, ac € A.P. = 242 2ab, 2ac € A.P.
= f"(a), [ (), ['(c) € A.P.

21. (c): s= L—L+L — ...

T 1.2 23 3.4 77
1 1 1

Let s, = ﬁ+374+576 + .0

>

22,

23.

iﬁ-@

25.

= —[log,2 - 1]

=1 —log2

Nows=s, -5, =(4) - (B)
=log,2 — 1 + log,2 = log(4/e)
d:Letx, =a ..
and y, = b .. y, = br, y; = br?
Now A(a, b), B(ar, br), C(ar?, br?)

b(1- b
Now slope of AB= aEl - :; = —
br(l—r) b@

X, = ar, x; = ar

@
&

Q

slope of BC = ——==
ar(1-r)

. AB || BC, but poin
A, B, C are cqllin

(¢): LetO bet inclination of plane to horizontal

and u be f projection of the projectile
: R, s R, = —u2
B ~ in0)” >  g(1-sin0)

(kssin 0)

1
As 1, Zlog; (3177 +2), logs(43" — 1) € AP

log,3' "*+2) =logy(43*—1)+1
=317 +2 =43 -1)x3 - log3 =1.
=3- +2=123-3
= 3B "M+ 2] =12:3% - 3.3
(multiplying 3* both side)
= 12 — 5t — 3 = 0 where ¢ = 3*
=>@Bt+1)(4-3)=0
= t=-1/3,t=3/4
= 3*= —1/3 which is not possible

and ¢ = 3=

3
- 4
= x log,3 = log,3 — log;4
(By taking logarithm at the base 3 both sides)
= x=1-log4
@:(P+3F+5+ ..+ -2 +4+6+8)
=(P+3+53+...+9)-213+22+ 33+ 4
o LR SR P O

BB+ 2B+ 1] e

=R2nn+ 1) (n+2)(n+3)—12n(n+1) (n+2)+ 13n@n

nz(n + 1)2
4 n=4

(even)

3
1) = nl, -5 ag)— 2 {

(Remember this result)
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=[2x5x6%xTx8—-12x5%x6x7+13
16 x 25
4

XSX65]23[

= [3750 — 5(505)] — 2 x 16 x 25
1225 — 800 = 425

26. (b) : Let terms of GP. are a, ar, ar?, ...

a4
-5 = 1-r
S, =20

where a = first term, » = common ratio

a
According to question I =20

= a=2001-r) ..(1)
a2
Also 7 = 100
1-r
L2 00
1-r 1+7
=a=51+r) ...(i1)

Solving (i) and (ii) we have » = 3/5

39
123,24,
27. (b): S,= 2481632 7 = 2Msay)
1 2 3 4
Where A = —+—+—+— + o
4 8 16 32
A 12 3 @
— =0+ —F+—+—+—+ 0
2 8 16 32 64
1 1 1
NowB)-A) = —=—+—+— +
2 4 8 16 64,
P a 1.2
2 1y 41 Tl @
so S, =2!
28. (b) : Let first term of a G’} d common ratio
t5=art =
oo 8
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CHAPTER

9

. (1-cos2x)(3 + cosx)
im
xtandx

b) 1

1

x—0

@) 12

is equal to
(c) 2 (d) -1/4

(2013)

At present, a firm is manufacturing 2000 items. It is estimated
that the rate of change of production P w.r.t. additional number

of workers x is given by ;LP =100 — 124/x . Ifthe firm employs
X

25 more workers, then the new level of production of items is
(a) 3000 (b) 3500 (c) 4500 (d) 2500
(2013)

at x = 1 is equal to

© 2

If y = sec(tan'x) thendl
y ’ dx

®) 1

1 1
@ @ 5

(2018

Consider the function, f(x) = |x — 2|+ [x —= 5|, x € R
Statement 1 : f'(4)=0

Statement 2 : f is continuous in [2, 5], differ¢ '
(2, 5) and f(2) = A(5).

not a correct explanation for Statement

(b) Statement 1 is true, Statement 2 i

DIFFERENTIAL CALCULU

10.

(R
N,

N

(a)

(b)
(©
(d)

=
Statement, 1 ig % e ¢
Statement TJs_ Btatement 2 is true.
State 1S . Statement 2 is true; Statement 2 is
a correc % ption for Statement 1. (2012)

llqgris filled with 4500 7 cubic metres of helium
ak
ubic metres per minute, then the rate (in metres

the balloon causes the gas to escape at the

at which the radius of the balloon decreases 49
¢s after the leakage began is

(b) 972 (c) 9/7 ) 7/9

(2012)

2
47x equals to
dy2

o (@)

() (dzy]l (dyjs (2011)

dx? dx

d’y (dyjz
w (21
-1
dzy]
(c) [ 2

1-cos {2(x —2)}
x—2

lim
x—2
1

(a) equals— V2 NG

(b) equals

(c) does not exist (d) equals 2 (2011)

The values of p and g for which the function

sin(p +1)x + sinx

, x<0
X
fx)= q , x=0
Jx+x2 7\/;
T — , x>0
x3/2

is continuous for all x in R, are
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41

11.

12.

13.

14.

15.

16.

@ P=—.1- ®) p=0-

W N =
o N |-

2
Let f: (-1, 1) > R be a differentiable function with

N N W

(c) PZ%JIZ d P=5,9= (2011)

2/

f(0)=-1and f'(0) = 1, g(x) = [f (2f (x) + 2)]*. Then g'(0)
(a) 4 (b) —4 (c) 0 (d) -2
(2010)
Let f: R — R be a positive increasing function
with lim 30 =1. Then lim fe2x) =
x5e f(X) x—es f(x)
(@ 1 (b) 2/3 (c) 3/2 (d) 3 (2010)
Let f: R — R be defined by
k—2x, ifx<-1
f(x)={2x+3, ifx>-1

If f has a local minimum at x = —1, then a possible value of
k is
(@) 1 () 0

() —172 d -1

(2010)

Let f: R — R be a continuous function defined by
f)=——"7

e* +2e "

Statement-1 : f (c) = 1/3, for some ¢ € R.

Statement-2 : 0 < f(x) < L, forall x e R.
2y2

5 X
(a) Statement-1 is true, Statement-2 is true; Statemeyt=
correct explanation of Statement-1.
(b) 2 is

Statement-1 is true, Statement-2 is trueg
(©) fa}
(2010)

Statement-1 is true, Statement-2 is

not a correct explanation for Statement-d
(d) Statement-1 is false, Statement-2 i

Statement-1 : gof is diffexe

derivative is continuous at tha
gof s twj
Statement-1 is true, St
not a correct expla tatement-1.
Statement-1 is tpd€, temyent-2 is false.

Statement-1 1s tavement-2 is true.

Statement-11 ement-2 is true; Statement-2 is a

correct exp or Statement-1. (2009)
X+ a bx?> + cx + d such that x = 0 is the only

Statement-2 :

(a)

2 is true; Statement-2 is

(b)
(©
(d)

17. Let y be an implicit function of x defined by x> — 2x* cot y —

1= 0. Then )’(1) equals
() 1 (b) (d
S
Suppose the cubic x* — px + ¢ has threq @isti
where p > 0 and ¢ > 0. Then which one
holds? S
and ,\/g
. )
maxima at f\/;

\/g and maxima
P P
\/; and — \/;

log 2 (c) —log 2

18. al roots

following

(a) The cubic has maxima at b

(b) The cubic has minimg Q

(¢) The cubic ha

(2008)
Q<
x —1)sin — if x=l1
: 0 it x=1
ich one of the following is true?
1s differentiable at x = 1 but not at x = 0
> f is neither differentiable at x = 0 nor at x = 1
g(c) f is differentiable at x = 0 and at x = 1
(d) f is differentiable at x = 0 but not at x = 1
} (2008)
20. How many real solutions does the equation
x7+ 14x° + 16x3 + 30x — 560 = 0 have?
(@) 5 (b) 7
(c) 1 d 3 (2008)
21. Ifp and q are positive real numbers such that p?> + g>= 1, then
the maximum value of (p + q) is
1 1
@ 3 ®) 7
(© 2 (d) 2. (2007)
22. The function f: R — {0} — R given by
12
F@)= =t
can be made continuous at x = 0 by defining f'(0) as
(@ 0 (b) 1
(c) 2 (d) -1. (2007)
23. Let f R —> R be a function defined by

f(x)=min {x + 1, |x| + 1}. Then which of the following is
true?

(a) f(x) is differentiable everywhere

(b) f(x) is not differentiable at x = 0

(¢) f(x)=>1 forall x € R

(2009)

(d) f(x) is not differentiable at x = 1. (2007)
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24.

25.

26

27.

28.

29.

30.

31.

32.

The function f(x) = tan™! (sin x + cos x) is an increasing
function in

T T T
(a) (05 5) (b) (—55 5)

© (53) @ (33 (2007)

A value of ¢ for which conclusion of Mean Value Theorem
holds for the function f'(x) = log, x on the interval [1, 3] is

(a) log,e (b) log,3
(c) 2 logse (d) %10&3- (2007)
If x™ - y" = (x + y)y" = ", then dy/dx is
xX+y
@ = ®
(c) xy (d) ; (20006)

A triangular park is enclosed on two sides by a fence and on
the third side by a straight river bank. The two sides having
fence are of same length x. The maximum area enclosed by
the park is

3, ;
@ ¥ (b) 3
1
() Exz d) nx? (2006)
The set of points where f(x) o ™ is differentiableﬁ@
+|x

@) (=0, 0) U (0, ) (b) (oo, -V (=1,
(©) (=0, ) (d) (0, ).

Angle between the tangents to the curve y —% at
the points (2, 0) and (3, 0) is

(a) w2 (b) w/3 (¢) m/6 %/4.
(2006)
The function g(x)= §+ 2 has %Xmum at
X
(@ x=2 b
(c) x=0 % .

3% +9x+17 |
of —5————is
3x"+9x+7

) 17/7.
(2006)

0

(2006)

If x is real, the maxi

<
(a) 1/4 (b) 4\ ) 1

A spherical igqn ba

ya

cm in radius is coated with a layer
hickness that melts at a rate of 50 cm3/min.

of ice is 5 cm, then the rate at which the
decreases, is
(©) ¢ cm/min
1 .
(d) 54, cm/min. (2005)

33. Let o and B be the distinct roots of ax? + bx + ¢ =0, then
_ 2
lim 1= cos(ax +2bx+c) is equal to
x>0 (x — (1)
2
(@) 0 @)3(wﬁf<i>
1 2
© (=B @ % (oW (2005)
34. The normal to the curve x = sV + 6 sinb),
¥ = a(sinb — Bcosb) at any pointc that
(a) it makes angle g+9 Wi
(b) it passes through the Grigin
(c) it is at a constant «\@ e origin
(d) it passes through ‘& >2)) - (2005)
35. If fis a reaD ferentiable function satisfying
| f(x) - )>,% y € Rand f(0) = 0, then £ (1)
equals
(@ 1 (b& () 0 (d - L
(2005)
36. Let differentiable forV x. If (1) = -2 and f'(x) 22
,.6F then
<8 (b) f(6)=38
(CHY(6) =5 (d) f(6)<S5. (2005)
.J Buppose f(x) is differentiable at x = 1 and
N %irr%)%f(l+h) = 5, then (1) equals
—
(a) 4 by 3 (c) 6 (d) 5. (2005)
38. Area of the greatest rectangle that can be inscribed in the ellipse
2 2
X Y .
S+ =1 1s
at b
(a) ab (b) 2ab (c) alb (d) ab
(2005)
39. If 2a + 3b + 6¢ = 0, then at least one root of the equation
ax* + bx + ¢ = 0 lies in the interval
(@ (2,3) (b (1,2) () (0,1 (d (1, 3).
(2004)
40. A function y = f'(x) has a second order derivative f''(x) = 6(x
— 1). If its graph passes through the point (2, 1) and at that
point the tangent to the graph is y = 3x — 5, then the function
is
(@ (x+ 1) (b) x-1y
() (x— 1y d + 12 (2004)
1-tanx b n
41. Let f(x) = P X # T X € [0, 2]
f(x) is continuous in [O, g}, then /' (%) is
1
@ - ®) (c) 1 (d) -1.
(2004)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [283 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

Differential Calculus

43

. a b >,
42. If lim| 1+ P = e”, then the values of a and b, are

X—>0 X
(a) ae R,b=2 (b) a=1,b e R
(¢) a e R, b e R(d) a=1and b =2.

(2004)

43. Let f (a) = g(a) = k and their n'™ derivatives
f"(a), g" (a) exist and are not equal for some n. Further if

- fa)g(x)— f(a)—g(a) f(x)+g(a) _
e €0/ -t
then the value of & is
(a) 2 () 1
(© 0 (d) 4. (2003)
4 lim [1-tan(x/2)][1-sinx]
" sor2[l+tan(x/2)][r—2xF
(@ o0 (b) 1/32 (c) o (d) 1/8.
(2003)
45. The value of
lim 1+2% + 345+....+ nt — lim 1+2° + 335+ ek’ is
n—»ow n n—o n
(a) zero (b)y 1/4 (c) 1/5 (d) 1/30.
(2003)

46. The real number x when added to its inverse gives the minimum

value of the sum at x equal to
(a) 1 (b)y -1 (c) 2 (d) 2.

0 , x=0

(a) continuous for all x, but not differentighie

(20Q3)
_(L+L) R&
47. If f)=1xe " x20, then f (v) is @

(b) neither differentiable not continuous af

3

=0

(c) discontinuous everywhere
(d) continuous as well as differentjah] all x.
(2003)
48. If the function f'(x) = 2x 3 — 9a + 1, where a > 0,
attains its maximum and ny p and g respectively
such that p?> = ¢, then a
(@ 1 (b) 2 /2 (d) 3.
& (2003)
49. Iff (x) = x", then ¥ of
W, G
3! n!
(© 1 (d) 2~
(2003)
x) ;log(3 =) =k, the value of k is
(b) 273 (c) -2/3 (d) 0.
(2003)

51. If2a+3b+ 6¢ =0 (a, b, c € R) then the quadratic equation

ax?> + bx + ¢ = 0 has

(a) At least one in (0, 1)

(b) At least one root in [2, 3]
(c) At least one root in [4, 5]

(d) none of these (2002)
52. Letf(2) =4 and f'(2) = 4 then )11_> f(szz‘ =) equals
(@) 2
(c) —4 (2002)
1
2 x
53.  lim (’“;—5”3)
x=o\ x* +x+3
(a) e
(c) & (2002)
54, Iff(x +y)=1f x, yand f(5) =2, f'(0) = 3, then
'G5 is
(@ o0 (b) 1
(c) 6 S (d 2. (2002)
55. i is
1 (b) -1
(c (d) does not exist. (2002)
56 maximum distance from origin of a point on the curve
D) (an
} X = asint — bsm\g)
y:acost—bcos[%t), both a, b > 0 is
(@ a-b (b) a+b
©) a* +b? D Ja?-p*. (2002)
57. Iff(1) = 1,7 '(1) = 2, then LtM i
) ’ ’ ¢ x—1 \/;—1 ¥
(@) 2 (b) 4
(c) 1 (d) 1/2.
(2002)

58. f(x) and g(x) are two differentiable function on [0, 2] such
that f"(x)-g"(x)=0, f'()=2g'(1)=4, £(2)=3g(2)=9
then f(x)— g(x) at x = 3/2 is
(@ 0 (b) 2
(c) 10 (d) s.

(2002)

59. f'is defined in [-5, 5] as

f(x)={

(a) f{x) is continuous at every x, except x = 0

x, if x is rational and

—x, if x is rational. Then

(b) f(x) is discontinuous at every x, except x =0
(¢) f(x) is continuous everywhere
(d) flx) is discontinuous everywhere. (2002)
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60.

. logx" —[x] ) 2 d’y
)1CI_I>I(I)T , n e N , ([x] denotes greatest integer less than | 61. If j = (x ++/1+x2)", then (1+x7) T
or equal to x) @ (b) 2
(a) has value — 1 (b) has value 0 Y 2y

©) (d) 2x°.

(c) has value 1

(d) does not exist

(2002)

+ x% i
e

&9@

(b)
(b)
(b)
(a)

(d)
(c)

(Answer Key
4.

10.
16.
22.
28.
34.

(a)
(a)
(a)
(b)
(©

(a),

(b)
(a)
(©
(d)

(c)

11.
17.
23.
29.
35.
41.
47.
53.
59.

(c)
(b)
(d)
(a)
(a)
(©
(a)
(a)
(d)
(b)

12.
18.
24.
30.
36.
42,
48.
54.
60.

(a)
(a)
(b)
(d)
(a)
(b)
(b)
(b)
(©
(d)
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ngxpﬂa/na/ﬁ/o/ws/ ®
lim (1 - cos2x)(3 + cosx) = fi(x)= l+ 2bx+a @
L (©: x—0 x(tan4x) * .
f'-=1)=0and f(2)=0 [Gi QS
-1 1- cos2x 34 1
_xl—r>r(1) 2 (tan4xj( cosx) = —-1-2b+a=0 = b=—— @
2 [ tandx 4
* 1 1
) and —+4b+a=0 = a=-
. 2sin“x X 2
= lim . ( j (3 + cosx)
x—0 2 tan4x 1

’” _ 1 _
f (x)———2+2b—— S +2J<0

=2><l><4=2 X 3
4 forall x € R 0
dpP = fhas g lo am at x =— 1, x =2

2. (b): = =100-12Vx
dx -, Statem aY local maxima atx = -1, x =2
Integrating, we have, dP = (100 — 12\/;)dx

4

1 1
. Stat¢mrent 22 = —,b=——
2 3 X517,
P=100x-12-—-x + A
3 3

7. () 4 72nm” / min, v, =45007
P =100x - 8x% + 1
P(0)=2000=2A. .. A=2000 47) dv 4 ,_dr
P(25) =100 x 25 — 8 x 25%% + 2000 = 3500. VRS = IX3rTX
dt 3 d
3. (d):y = sec (tan"'x) > v

dy

== sec(tan_lx) . tan(tan_lx) .
dx

1+ 22 = 4500m — 35287 = 9721

x<@Aﬁer 49 min, v = v, +49-7" = 45007 — 49 x 727
vl =2-1-—-=——= 4
dxl—y 2 V2 % =>97271:=§Tcr3:>r3:243 x3=360 = r=9

4 @)= =2 sl : —727:—4n><81><ﬂ:>d—r——g——E
B - dt dt 81 9

. 2 .
Thus, radius decreases at a rate of 9 m/min

7-2x, x<2 %
= f(x)=1 3, 2<x<5 %

2x -7, x>5
2 _
Statement-1 : f’(4) = 0. True 8. (b): dx =d[de - d{(dyj 1}
Statement-2 : f is continuous ,@ differentiable in | Cayt dyldy) ay (\dx
(2, 5) and f(2) = f(5). True 1 - 1
2
But Statement 2 is not a corrgGt ¢ on for statement 1. = 4 {(dyj }dx =— (dlj 4y . (dlj
dx (\dx dy dx dx? \dx

1
5. (©:f:R—>R, gx)_ Lo 5 Jn =_(@j3’12y
dx)  gx?
[ T

%os b8 —ZJ_[X]Sinnx . (©):Lletx=2+nh
Let n be an iftegen lim Vl—;oth — lim Isinhl

h—0 =0 h
N ?(x) =0 RHL = 1, LHL = —1. Thus limit doesn’t exist.

o

sin(p +1)x +sinx

. , x<0

ntinuous for every real x. X
. 10. (@) : f(x)= q, x=0

6. RY= In|x| + bx? + ax, x # 0 has extreme values at —
M x>0

7
x3/2
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lim f(x):l Th —sinx?, x<0
x—0* 2 en H(x)=4 | )
sinx*, x>0
: . i 1) +sinx
Again, lim f(x) =SIH(L= +2 N
am x g L) = tim Q=D =H©)
Now,p+2=¢g=1/2 AN -
.= _ —qin A2 2
sop=-3/2,q=1/2. = lim Sinh zljrq.5122}l h=1-0=0
1L (0): g = {f Qf () +2)2 " - %@
We have on differentiation with respect to x, RH'(0) = 1im+ H(O+ hz - H(0)
g) =212/ () +2) f'2f (x) +2) - 2f"(x) "0
Letx=0 . sinh*-0 . si
= lim ——— = lim 2
g0)=212f(0) +2) f2f(0) +2)2/"(0) oot h h—>0*
=2f(0) - £7(0) - 2/7(0) = (-2)(1)(2) = - 4. =1-0=0
12. (a) : As f'is a positive increasing function, we have Thus H(x) is differ 0
S () <f(2x) <f(Gx) N , x<0
Dividing by f (x) leads to1 < f@0) < [0 Also H'( > ¥=0
f(x) f(x) 2 , x>0
As lim ACo 1, we have by Squeez theorem H'(x) is(¢ontinudus at x = 0 for
o= f) H'(Oy 2 L0}~ RH'(0)
; . f(2x) :
or Sandwich theorem, lim W =1. ) —2cosx? +4x%sinx?> , x<0
X—>o0 X xX) =
2cosx? —4x*sinx? , x>0
13. (d): lim f(x)=1
¥olt @ﬁit = -2 and RH"(0) = 2
Asf(-1)=k+2 0 and RH(0)
. hus H(x) is NOT twice differentiable at x = 0
As f'has a local miminum at x = —1 AV
T@:Px)=x*taP+bx*+ex+d
FEN 2D fCl) = 12k+2 D

k<1
Thus k = -1 is a possible value.
(a) : Using A.M.-GM. inequality,

= k+2<1.

14.

X +2e7%

2

Then

As —————_ is always posit]
X +2e7* S P
1

1

0< ¥ +2e7" = 22

Observe that £ (0)& such that

f(c)=1/3. X

Using extreme-va@e@ﬂm, we can say that as fis continuous,
i i lueQ at some point. Here we are able to

composite function gof(x) be denoted by H(x).

L(@:ix®-2x"coty—-1=0

P (x) = 4x> + 3ax? + 2bx + ¢

P0)=0 = c=0 \\

Also P/(x) = x(4x? + 3ax + 2b) ¥ — 1

As P/(x) = 0 has no real roots except

x =0, we have
D of 4x* + 3ax + 2b is less than zero
ie,(3aY-4-4-2b<0
then 4x> + 3ax +2b >0 V x€ R
(Ifa>0,b>—4ac<Othenax’ +bx+c>0V x€ R)
So P(x) <0 ifx € [-1, 0)
and P'(x) > 0 ifx € (0, 1]
Max. of P(x) = P(1)

But minimum of P(x) doesn’t occur at x = —1, i.e., P(-1) is

i.e., decreasing

i.e., increasing

not the minimum.

At x =1 we have
l1-2coty—-1=0
= coty=0 y=m/72

Differentiating (i) w.r.t. x, we have

d
2x%%(1 + In x) — 2[x*(—cosec? y) ay +coty-x*(1+Inx)]=0
At P(1, m/2) we have
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2(1+Inl)— 2[1(—1)(%) +0]=0
P

= 2+2(dl) =0
de

dy B
(7) =1

18. (b) : Denote x* — px + g by f (x)
ie.f(x)=x—px+gq
Now for expression, f’(x) = 0, i.e. 3x>2—p =0

.
- V3N 3
f7(x) = 6x

no_ £ <0 = H(\/Z) >0
r(-{2] (e
. p .. p
Thus maxima at —\/; and minima at \/;

19. (b) : By definition
SA+m-f@)
h

S (1) = lim , if the limit exists.
h—0

i LU= ()

T >0 h
1
l1+h-1)sin————0
_ (rh=Dsin gy 1 <
= lim = lim sin— x
h—0 h h—>0

As the limit dosen’t exist,
.1t is not diffentiable at x = 1

Again f'(0)= ;ﬂw

, if the 1imi%
(h—1)sin %é{si

“ lim S)-10) _ lim =

h—0 h h—0

But this limit dosen’t exist. H: differentiable at

x=0.

20. (¢) : Let f(x) =x7 + 14x° %
() = Txb + 70x4 +
=7'x)>0 v £
i.e. f(x) is an sty % sing function.
so it can have a%t one solution. It can be shown that

it has exa tle & ution.
21. : 5 B, ¢ = sin O

0x — 560
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2, 2
P tq N <L
2 Z pq PCI—Z

@+ aP=p*+ ¢ +2pq= (p+q)<\2.

By using AAM > GM.,

22. (b):

1 e —1-2x (0
=lim=—————= —form
0 x(e**—1) \0

By using L’ Hospital rule %
, 2e** -2
S(0) = lim ——-==—=——
x>0 (ezx -1+ 2xe**
Again use L’ Hospital rul%
) 4e2x
0)=1
o=ty @
23, (a):f() = .@ £

=f(x)
Hence f'(x) i
& 1

+(sinx + cosx)2

ntiable for all x € R.

24. (d); .(cosx —sinx)

SX —sinx
2+sin2x

@)
@’(}c) > 0 then f'(x) is increasing function
g
T T .
gFor ) <x< 4,cosx>smx

T T
Hence y = f(x) is increasing in (_E’Z)'

25. (c) : By LMVT,
SB)=f(a) _fB)-/D)

f(e)=

b-a 3-1
, _loge3—logel_l
fi(e) =828 Tiog, 3
1_1 -1 =
:>c_210ge3_210g3e ~.c =2 logse.

26 (@) : X" xXy'=(x+ymtr
Taking log both sides we get
mlog x + nlog y = (m + n) log(x + y)
Differentiating w.r.t. x we get

m ndy_m+n(l+dyj

x ;dx_x+y dx

dy(n m+nJ_
= | =— =
dx\y x+y

dy(nx+ny—my—nyj B

m+n_m
xX+y x

mx + nx —mx —my

dx y(x+y) x(x+y)
Ay _(mx—myly _y _ & _y
dx nx—-my)x x dc  x’
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27.

28.

29.

30.

(¢) : AT = x sin o
BT = x cos a
Area of triangle

ABC = % base x height

1
S (2BTY(AT)

:%(sz cosasina) B

= %xzstOLS%xz as —1<sin2a <1

.. Maximum are of AABC = %xz

. _ X
(¢) : Given f(x) = x|
X , x<0
= foy=4{""
ﬁ, x>0
X
1
= fl(x) =
[ S
(1+x)2

f'(x) is finite quantity V x € R
o f'(x) is differentiable V x € (—0,0)

(a) : Given equation y = x> — 5x + 6, given points (2, 0), (3,
0) %
: d—y 2x -5 \
S

d

. %

dy
and m, :(7)[11 3=6-5=1

dx ’}‘:0
since mm, = —1

= tangents are at right angle §

x 2
. = — 4+ —
(@) : Let g(x) 5

2

x2

, 1
X)=—-—

g =7
for maxima and wini

Again 8'(x) =

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COM

K= b — dac = -123

solve =3y + 126 +y — 123 20
3y2 - 126y + 123 <0

¥ —42y +41<0
G-Dy-42)<0

1<y<42

maximum value of y is 42

®

tsudl

Q§

S t essQf ice

32. HIY

—~
&0
-

%71'()/4‘10)3 where y i

=50 cm® /min.

33. (b)
+ +c¢=0. Now

DX

% toot of ax> + bx + ¢ =0

cos(ax® +bx +¢)

(x—a)?

ax® +bx +c

poe
(x-a)?

= lim
X—> o

Laz(x—ﬁ)z
4

zmz[a(x—a)(x—m
= lim
(x—a)* (x-B)*
4
2
Sm[ 2 J @ p)’
a(x—a)(x—P) 2

2
i a{ }
a(x—a)(x—-P)
2

lim
X—> 0o

=1 x %(a —B)>.

dy
(a)9 (c) : a - do dx
.. Slope of normal to the curve = — cotf

= tan (90 + 0).
Now equation of normal to the curve

[y— a(sin®— Gcose)]

_ 4 db

34. =tan® = slope of tangent

_ _cosB
sin®

(x—a(cosB + asin0))

= xcos0+ ysin0 = a(l)
Now distance from (0, 0) to x cos® + y sinf = a is

0+0-—
distance (d) = g

.. distance is constant = a.
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36.

37.

38.

39.

(¢) : Given | f(x)- f(»)] £ (x—»)?

fim |/ =/ lim [x—y|

vy X—y x>y

=/ 0] <0, £@ =0 (|f'(x)]<0, notpossible)

= f(x) =k (by integration)
=f(x=0 o f(0) =0

=f(x) (VxeR)=0 . f(1)=0.

(b) : Let if possible f’(x) = 2 for

= f(x) = 2x + ¢ (Integrating both side w.r.t. x)
L f(D)=2+¢ 2=2+c¢

=>c=-4 . fx)=2x-4

L f(6)=2x6-4=8 . f(6)=8.

(d) : As f(x) is differenatiable at x = 1

. 1+h
5= hmM assumes 0/0 form
h—0 41.
_im LDy = s
RN
(b) : Any point on the ellipse
2 2 .
a b 2y
is (acosO, bsinO) so the area of R

rectangle inscribed in the ellipse is

given by x
A = (2acosd) (2bsind) X
- A=2absin20 = %:4[11)00529 %
Now for maximum area @
2
d—A:OD 0=" and {d‘;J :—8
do 4 dO” Jg - r/4
2
as d—‘; <0.
do

. Area is maximum l&n

2a
*. sides of rectangle are ——»
£ 2

Required area = 2ab.
3
ax
(¢) : Let f(x) = T-i—

Note : In such type
the integration of L. Fh

s we always consider f'(x) as
given equation without constant.
3 2
.oax’  bx
Here integration"of @ bx + cis 5 + T+ cx called

a b
= 0and f(1) = §+E+C

IS
>

42,

49
~ 2a+3b+6¢
- 6
=0 given 2a + 3b + 6¢ = 0
s x=0and x = 1 are roots of
ax® 32 @

= —+—+cx =0

S 3 >

. at least one root of the equation ax?> +x+)d = 0 lies in
(0, 1) N
(b) : Given f”(x) = 6(x — 1) @
2

= =
= 3=3+c¢ f(x)=y=3x+5
= c¢=0 f'(x)=3VxeRrR
so  f1(x)=3(x-
=  f(x)=(x- s)qurve passes through (2, 1)
= 1= =0

JR= A<
@) :

putting 4x —m = ¢
/4 4§— b
) tan x) x (1 + tan x)
+ tan x){—4(7E - xﬂ
4

tan[z - xj x (1 +tan x)
4[7-[—)6)
4

a b 2x
) : et = |1+2F5 ] (17 form)

Lt -
w4

=-12

Lt {H%%fl}(zx)
~a=1land b e R

L L@ -fla)-gl@)f(x)+g@ A
g(x)— f(x) -

L J@lg) =)
()= /()

4= L ofa=4

X —>a

k=4

4
x—>m/2 4[ T —42)Cj(7_c _ 2)6)2

T X T
tan| ——— | 1—cos| ——x
[4 2) (2 )

4[H_XJ (n—2x)°
4 2

t tan[n—;j(l— sin x)
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45.

46.

47.

tan(TE - x] 2sin? (n - x]
4 2 4 2 71X£7i
x—>n/2 4.(75_)() 42 m—2Xx 2 4 16 32
4 2 4
3,43 3
| R, A S Lt P42+ +n
(c): Lt 5 n — 0 nS

n— o n

2 2
n(n+1)2n+ 1)(3112 +3n-1) - 1t w

Lt

o 30-1° no>o 4xn
{Using 4+24+ L+t
~ n(n+ D)2+ 1)(3n* +3n 1)
30
_ n(n+1)(6n3+9n2+n—1)
30
6
=—-0
30
_ !
5
@: fx)=x+ i
2
S x)=1-1x*and f"(x) = —
X
now f'(x)=0
=>x=x1 . f(1)>0
= x = 1 is point of minima. %
(.
L|x| xJ

X e x#0

(a) : Given f(x) =

N
o

0 , x=0
Lt f()= Lt xe™_g §5£§§§:i>'"‘4)
x—>0" x—>0"
2, &
and Lt f(x)= Lt e " " =9 ..(B)

x>0

As LHL =

x—0

0

x—>0" &
quﬁfﬁﬁsﬁﬁgiigﬂ
x—>0

Again RHD at x = 0 is

49.

50.

1.

52.

53.

= d=2a=d"-2a=0
= aa-2)=0=>a=0,a=2
M : f)=x".f(1)=1="C,

s S = soof () === —1C
J7 @) = n(m — 1"~ % s0 % B n(nzg_ D @

o CSOED” N
ff@)=nn-1)..1 .. T fl)QCn
PIERACTNAOIN ) I EIAUN
1! 2! n!

5N

(D)

(b) :

3 2
(a) : Let us consider f(x) = ——+t—— + cx

3 2

a b
s f(0)=0and f(1) = §+E +c
2a +3b+ 6¢

= 0 given.

As f(0) = (1) = 0 and f(x) is continuous and differentiable
also in [0, 1].

. By Rolle’s theorem f” (x) = 0

= ax? + bx + ¢ = 0 has at least one root in the interval (0, 1).

L Y@ -2/(0)+2/@)-2/(2)

(C): x—2 x—2
L G -2 @) - f()]
x—2 x—2
= Iim [r2) — 2 /()]

=4-2x4=_4

) 1/
. lim | * +5x+3
(d) : We have xgrolo(xz xt3
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54. (¢) : Given f(x+y)=f(®) )
s 0+ 0) = (f(0))°
= f(O0)=0o0rf(0)=1butf(0)=0
- Sx)f(h) - f(x)
Now figg= Lt SN0 g SO/
ren S -1
S = f(X)hE}O P
S -1
O = £ M=
O
- hljoT C-f0=1
Now f’(x) = f(x) tho%
S 5= f(5)x3=2x3=6
\/E\Isinzx _ sinx
Bo@s Bn e T8
56. (@) : asint—bsina—tzx
Let  A4(0,0), B(x, y) = St
acost—bcos—=y
b
az(sin2 t + cos’ 1)+ b2 (sin2 ([Z
2 2 _ _
¥yt = 4B +cos’ [mjj—Zabcos[t—m
b b
= Ja? + b? — 2abcos o (since [cos o < 1) X
< Va2 +b* —2ab =a-b. %
57. @) Lt “‘3(;)_1_1 (0/0 form) @

S
@

<
Qéﬁ
S

<

g

)
>

. (b)

@

51
1 2/x
R w1 W
B 2x1x2 B
o S
@:As f7(x)-g”7(x)=0

= fW-gw=k
fry-ghy=k o k= 2%©
So f(x)- g =2
= fx)-gkx)=2x+k @
fQ)-g)=4+k
k=2
So  f(x) - gk)=2x %
() - g(x)] v2=5
x] nlogx _
- @ Lt =S !

<

why %t exist as Lt log x
x>0 [x]

n—1
n[x+\/1+x2} {1+

does not exist

|

X

\/1+x2

1

n
ylzn[x+\]1+x2} -
- (58

odiee T
= ylz(l +x%) = nzy2
= 122x) + (1 + ¥ 2y, = 2yy1°
=yl + x%) + Xy, = nzy

 aCa
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10

1. If[ f(x)dx = w(x) then [x°f(x)dx is equal to

(a) %x3q!(x3) - 3jx3q;(x3 )dx + C

(b) %x3w(x3) - _[xzqf(x3)dx +C

(©) %[x3qf(x3) - J.x3t|f(x3)dx} +C

(d) %[x3w(x3) - .[xzw(x3)dx] +C (2013)

2. The intercepts on x-axis made by tangents to the curve,
X

y = _[I t1dt, x € R, which are parallel to the line y = 2x, are

0
equal to

(a) =2
(c) +4

(b) +3
@) +1

2y —x + 3 =0, x-axis and lying in the first
(a) 36 (b) 18 (c) % %ﬁ
% (2013)
4. Statement-I : The value of the integral
M3 dx
n-l/.6l + Jtanx is equal to n/6.§

x)dx.

b
Statement-II : _[f(x)dx >
a

(a) Statement-I ibt t-II is true, Statement-II is

not a correct e ion”for Statement-I.
(b) Statement-1 %tement-ll is false.
© g@ﬁ
(d)

—Statement-II is true.
Statement-II is true, Statement-II is a
(2013)

dx=x+alnlsinx —2cosx |+ k, then
tanx -2

(b) 2 (c) -1 (d) -2

(2012)

3. The area (in sq. units) bounded by the curveé%

d
(d) 3
@ population p(f) at time ¢ of a certain mouse species satisfies

10.

11.

INTEGRAL CALCULUY

If g(x)=[cos 4tdt, then f
0
(@) gx) - g(m B g(x)g(m)

@
NQ§§>Mmem

© g(m)
The area bowdxded)between the parabolas X :% and

(2012)

x? = 9y Gnd-th&Straight line y = 2 is
2
(a) (b) 1042
1042

20N2

(2012)

the differential equation % =0.5p(t) - 450 . If p(0) = 850,
then the time at which the population becomes zero is

(b) In 18
(d In9

1
—In18
@ ,ln

(c) 21n 18 (2012)

Let I be the purchase value of an equipment and V(t) be the
value after it has been used for ¢t years. The value V(¢)
depreciates at a rate given by differential equation

@ =— k(T —t); where k>0 is a constant and T is the total
t

life in years of the equipment. Then the scrap value V(T) of
the equipment is

2
(a) Ifik(T;t) (b) e*
2
) T? 7% ) Ifk% (2011)

If % =y +3>0and y(0)=2, then y(In 2) is equal to
X

(a) 13 (b) -2
(c) 7 (d) 5 (2011)
1
81 1
The value of I L;rx)dx is
- 1+x
(a) - log2 (b) log2
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12.

13.

14.

15.

16.

17.

18.

19.

n
(¢) mlog2 (d) glOgZ (2011)

X
Forx e (0, Sz—nj, define f(x) = J.\/;sintdt Then f has
0

(a) local minimum at @ and local maximum at 27.
(b) local maximum at 7w and local minimum at 2.
(c) local maximum at 7 and 27.

(d) local minimum at w and 2. (2011)

The area of the region enclosed by the curves y = x, x =e,
y = 1/x and the positive x-axis is
(a) 3/2 square units (b) 5/2 square units

(2011)

Let p(x) be a function defined on R such that
p'(x) =p’(1 —x), for all x € [0, 1], p(0) = 1 and p(1) = 41.

(c) 1/2 square units (d) 1 square units

1
Then jp(x) dx equals
0

@ Jm

The area bounded by the curves y = cosx and y = sinx between

(b) 21 (c) 41 (d) 42 (2010)

. 3m .
the ordinates x = 0 and x = By 1s

(@) 42-2 (b) 142+2

(©) a2-1 A 4v2+1 (2010)

The area of the region bounded by the parab
(v — 2)> = x — 1, the tangent to the parabola at the
(2, 3) and the x-axis is

(a) 6 (b) 9
(c) 12 d) 3

J[cot x]dx, where [.] denotes the greatest 'tion, is

:qual to w
(@) 1 (b) -
(©) —mn/2 ' (2009)
The value of is ﬁj .
(a) x—log cos[é_ x+log cos[x_%J +c
(c) x—log sin[c (d) x+log sin[x_%\ +c
S (2008)

plane region bounded by the curves
x +3y? =1 is equal to

2
@ 3
(2008)

5 1
(®) 3 © 3

20.

28.

. The area enclosed between the ¢

53
Fsinx fcosx
Let [ =|—F—dx and J = | —=dx.
[
Then which one of the following is true?
(a) I>%andJ<2 2

(¢) I<%andJ<2

%

o 1 S
) 1& (2008)

and y = |x] is

(a) 1/6 (b) 1/3 (¢ @ (d) 1. (2007)
jdix equals Q
cosx ++3sinx <§
(a) logtan(%+% ( logtan(g—%)+c
(c) %logta x@ %logtan(%—%)+c.
(2007)
. The solu&of the equation J gzh :gis
S 2t —1
(a) b) 242 (c) 2 (d) ©
(2007)
bx) = 1+ 7{ ) where 70 =] ey
Then F(e) equals
1 (b) 2 (c) 1/2 (d) 0.
(2007)

The value of T[x] f'(x)dx, a>1, where [x] denotes the greatest
integer not elxceeding X is

@ af(@) =) +fQ2)+ ... +f([aD}

(b) [a]f(a) = /() +/@2)+ ...+ f(aD}

(©) [alf([a) - (M) +f2)+ ...+ f(a)}

(d) af([a) - M+ Q2+ ... + f(a)}. (2006)
77]/2 [(x +7)* +cos’(x +3m)]dx is equal to
nt * T n

@ 35 ©® 5+, © 3 @ -1
(2006)

j[Exf(sinx)dx is equal to

(@) w Tf(cosx)dx (b) =« Tf(sin x)dx

(¢) g njz f(sinx)dx (d = njz f(cosx)dx.  (2006)

. ¢ :

The value of the integral, ! mdx is

(@) 1/2 (b) 312 (c) 2 (d) 1.
(2006)
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29.

30.

31.

32.

33.

34.

3s.

36.

37.

. 1 1 2 4 1
lgg[n—zsecz R sec’ et gsec2 1} equals
1 1
() Ecosecl (b) Esecl
1
() Etanl (d) tanl. (2005)

T 2
cos” x .
The value of | =="dx, a>0,is

eX

S(a)
— Iy = | xg{x(1-x)}dx and
lte /(=)

38. If f(x) =

I,

f(a)

I, = [ g{x(1-x)}dx, then the value of 7 A
f(=a)

(a) -1 (b) -3 (c) 2 @@

(2004)

m /2
“rl+a 39. If [x f(sinx)dx = 4 [ f(sinx)dx, A i%
(a) m/2 (b) an () 2=n (d) m/a 0 0
cws| @ o © @ @ 2n.
The parabolas y? = 4x and x?> = 4y divide the square region (2004)
: — — : /2 i
bounded by the lines x 4, y = 4 and the coordinate axes. If 40. The value of 7 = | (sin s
S, S,, S; are respectively the areas of these parts numbered 0
from top to bottom; then S, : S, : S, is (a) 2 () 1 (d) 3.
(c) 1:1:1 d 2:1:2. (2005) (2004
The area enclosed between the curve y = log,(x + e) and the 41. The value of N 18
coordinate axes is (a) 7/3 (c) 28/3 (d) 1/3.
(@ 2 (®b) 1 (c) 4 (d) 3. (2004)
(2005)
1, 1 2, 2, 42, Ico - 'sQequal to
If 1, =] 2% dx, I, =[2% dx, I;=[2" dx and I, =] 2" dx
then 0 ! ! —21 tan(%—%)‘ +C
(@ I,>1, () L,>I, (c) L,>1, @ =1,
(2005) (bRt log cot(z) +C
Let f(x) be a non-negative continuous function such that V2 2
the area bounded by the curve y = f(x), x-axis and the ordinates
Y y=J %@c) Llog tan (f—ﬁ)‘ +C
_ T _ . . i \/E 2 8
x=7 and x =0 > 4 18 (BSIHB‘*‘ZCOSB“‘\EB)' T‘I\%}
1 x 3n
(d) ﬁlog tan(§+?)‘ +C. (2004)

(a) (%—JEH) (b) (%mﬁ— %
Jz@)

© (1-2+8) @ (1—1‘% (2005)
Let F: R — R be a diffe ent tion having
4

F@ =6 f1@) = (). The Bt equals

(a) 36 (b) 24 / (d) 12.
(2005)
2

J.{ (logx—l)z} g . a

1+ (log x) x

x logx
——+C
@) x2+l+c % (b) (10gx)2+1+
<Q x

© o (@ “5+C (2005)

I+x
f the region bounded by the curves
x =1, x = 3 and the x-axis is
(b) 2 (c) 1 d) 4.
(2004)

43, If I.Sidx = Ax + Blogsin(x—a)+C, then value of
sin(x— o)
(4, B) is
(a) (-sina, cosa) (b) (cosa, sina)
(¢) (sina, cosa) (d) (—cosa, sina) (2004)

: no] rin
44, lim ¥ —e™™" g

n—o =1 N
(a 1-e (b) e-1 (c) e (d) e+ 1.
(2004)

d esinx
45. Let dxF(x):( . j,x>0.

49
It J %esm" dx = F(k)—-F(1), then one of the possible values
1

ofkis
(@) 16 (b) 63
(c) 64 (d) 15. (2003)

»
[ sec? tdt

46. The value of lim &———
r—0 xsinx

(a) 2 (b) 1 ) 0 d) 3 (2003)
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1 P ol 3P p
47. The value of the integral = [x(1-x)"dx is 52. lim P23 +otn is
0 n—0 np+1
1 A i i
(a) n+2 ( n+l n+2 @) p+1 (b) I-p
© L] @ L. (2003) 1 1 @
n+l n+2 n+l (c 2 7 (d 2 @ (2002)
b
48. Iff(a+b—x)=f(x), then [xf(x)dx isequal to 53. The area bounded by the curves y = lnygy =1 = |ln x| and
. a . »=|Injx| is Q
@ “E2 T fydx ® 2297 f(xdx () 4 sq. units (b)
2 a (c) 10 sq. units these (2002)
a+b b
© 5 J flaxh=ad 54. T 2x(sing s
d a+b 2 l+cos’x
@ 5[ G- (2003) @ w4 (b) 0 @ w2.
(2002)
49. Iff(y)=e?,g(y)=y;y>0and
‘ 55. Ify = f(x) mak ercept of 2 and 0 unit x and y and
F(t)=_[f(t—y)g(y)dy , then encloses 3/4 square unit with the axes then
2
0
(@) F(t)=e —(1+1) (b) F(t)y=te! .[xf( 7
(c) F()=te d) F()=1-e'(1+9). (c) 5/4 (d) -3/4.
(2003) (2002)
50. Let f (x) be a function satisfying /'(x) = /' (x) with £(0)=1 | 56. @
and g(x) be a function that satisfies /' (x) + g(x) = x 2. Then
| '\-) b) 8 © 10 ) 18.
> (2002)

the value of the integral [ f(x)g(x)dx is <
0

N

)
>

n/4
I,= .[ tan” x dx, then lim n[I, +1, ,] equals
0 n—»0

2 2
(@) e+ -3 b) e-< -3
2 2 2 2
(a) 12 ) 1 ) o ) o.
(© e+€ 43 d -3 } (2002)
C) e+ D + 7 e— D - 7 2 ) .
51. The area of the region bounded by the curves%% dy 58. { [ Jdx s
=3 —|x|is
(a) 3sq. units (b) 4sq.u % @ 2-42 ) 2442
(c) 6 sq. units d 2 sq.& (2003) (© V2-1 (d 2-2. (2002)
(Answer Key
3. (@@ 4. (¢ 5. (b 6. (a,d)
9. (@ 10. (o) 11. (b) 12. (b)
15. (a) 16. (b) 17. (¢) 18. (d)
21. (a) 22. (¢ 23. (M 24. (¢)
27. (d) 28. (b) 29. (¢ 30. (a)
33. (a) 34. (¢ 35. (¢ 36. (¢
39. (b) 40. (a) 41. (¢ 42. (d)
45. (¢) 46. (b) 47. (b) 48. (a, c)
51. (b) 52. (a) 53. (a) 54. (b)
57. (b) 58. (¢
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ng/plfwnwbéo/ms/
S

. 3 _ 25 _
1. (b):Let x’ = u, then 3x7dx = du 5tanx

. : dx=x+alnlsinx —2cosx |+
Also suppose J.f(x)dx = y(x) 5 b -[tanx -2 N
Now _[xsf(x3)dx _ ljuf(u)du Differentiating both sides, we get
3 5tanx a(cosx +2sin

1 =1+—
= g[u_[f(u)du - _[(ff(u))du] tanx -2 sinx —2c¢

15 3 s 3 N 5sinx _sinx(l@m (a-2)
= 3" v(x) - _[x w(xT)dx +C sinx—2cosx xg;éosx

> a=2

2. (d);%=lxl=2. Lox =42

We can solve for y to get

2
2

t

1 =2

2 2
y1=_([|t|dt=_([tdt=20

-2 -2

and Yo = [1t1dt =—[tdt =2
0 0

Tangents are y — 2 = 2(x —2) and y + 2 = 2(x + 2) 7
Then the x intercepts are obtained by putting y = 0.

rea bounded by the parabolas and y = 2

We then get x = £1 % ) )
3. (d):Solving y = /x with 2y — x + 3 = 0, we have \} =2xj[3 y—@}dy:SJ.\/?dy
0 0
Wx-x+3=0= r-3)x+1)=0 3j2
LW _@Xzﬁzzoﬁ

x=1,9 @ =5 3/2 =3 3
vA U]]IV

8. (o) : —d(’;it)) = 0.5p(t) - 450

O /3,0 g p t
N [ 2 T =20
ss0 P=900 -50
2
\ q = p=900-50-c"/
Area = [[(2y +3) - v*ldy= -
0

=9+9-9%

0 Ifp=0, then%:et/2 = t=2In18

av _
TE 9. (@): -=-KT-1)

1
I= AR
4. (¢): .I. /
1+ \A%l 1+ +/cotx _n2
we @ we On integration, V = k(TTt)+oc

Q1 N vtanx de kT2
1++tanx 1+ +/tanx Atr=0,1n=1 = I=T+a

E—ELE =" azl_kgz

3 6 6 12 )
. Ast:TwehaveV(T)Ioc:I—kL

tatement-II is true. > 2
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57

d d
10. (c) : ﬁ=y+3 = y—f3=dx
As y(0) = 2, we have In5 = C
Now In(y + 3) = x + In5
As x = In2 we have
In(y + 3) =1n2 + In5 = In10

= y+3=10 = y=7.

1
): I=J~811'1(1-;x)dx

1. o I
1
Let ]: J‘de
0 1+ x2

/4
Letx =tan = J= | In(l+ tan0)do
0

n/4 .
Now | = _[ 1n(1+tan[4—9)jd6
0

n/4
Adding 2/ = [ 1n(1+tan9)+ln[1+tan[2—en 0
0

/4 .
= g In {(1 + tane)(l + tan(z - GD}de

/4
2/= [ (In2)d0=ZIn2 = 8]=4ZIn2
0 4 4

= [=8]=mnln2.

12. (b): f(x):Jf\ﬁ sintdt
0
f(x)= Jxsinx

"(x)= \/;cosx +lx_1/2sinx
2

Fm)=—Vn<0; f/n)="2n>0

Thus at m maximum and at 27 i%
e
13. (a): Area=L+ a1y %
2 1 X 2
)

4. D) :px)=p'(1 —x

On integration,

px) =—p(l = x) &k

k being the constan% ration.
Set x = 0 to obt (1) + k
= 1 =—4Q+k k=42

15.

(a) : YN

= COoSsx

/y\ y = sinx

on 3m
4 2 Sy
The desired area =

n/4 5n/4
_I. (cosx —sin x)dx + _l. (sinx — c@ (cosx —sin x)dx

=1+

0 n/4 5n/4
/4
0

/4

=2[sinx+cosx]. +[-cogs

1 1 1
‘2[—27‘1 +EJ
-8 58

2
(b): (v 4 22= 61

Diff; mting/ w.r.t. x, we have 2(y -2))' =1
@f%él 1
% 20 -2) at (2, 3), y' =12
o
o :E(x—Z):x—2y+4:O

} 2,3)

ation of the tangent to the parabola at (2, 3) is

g

o)

0 (5.0

x=(—2+1
The area of the bounded region

3
=£[(y—2)2+1—(2y—4)]dy

3 3
=(I)(y2—6y+9)dy =£(y—3)2dy

(Let3 —y=1)
3

3 3 PER I ¥
=[@-yydy=[ttdt=| 5| =5 =9
0 0 3 3

©:71= f[cotx]dx
0

1= ?[cot(ﬂ —x)]dx = }I[— cot x]dx
Addi(r)lg we have 0

2] = i {[cot x]+[—cot x]}dx

21 = Z(—l)dx S T

Note that [x] + [-x]=0,x € Z =-1,x ¢ Z.
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18. (d): ﬁj%d}c
Sinkx —%}

:ﬁj[cos%+cot(x_%) sin%}dx
(

Sin&x—%} +c

1 1
:ﬁ-ﬁx+\/§-ﬁln

o om)
sin| x—=
\*73

¢ being a constant of integration.

=x+In +c

19. (a) : Solution x + 2)> = 0 and x + 3y?> = 1 we have

1-32=-2)2 = y*=1 y==%1
y=—-1 = x=-2
y=1 = x=-2
The bounded region is as under
— 2P
A y -
X R > 1,0 *
—y C2-D| ¥ryi=

x+292=0 V

1
The desired area = 2.[[(1 ~3y%) = (=2y*)ldy

1
v
=2[(1-y*)dy =2{y— 7,
0

2 4 .
:2><—:§ sq. units

3
20. (c) : In the interval of integration sin &Z
. 1

N
0 N\
3}1 @%

24,

25.

X

S|

23. (%) [secflt}ﬁ = ®
-1 -1 5 _T 1._mn , m_3
sec” x—secT V2 = = sec x—2+4_@

x=—42. There is no correct option.

©: F(x) :fh‘—‘dwl/jxh‘—‘dt
1+t L L+t Q

_ffIne Inz ), 7lng
F(x)_{(1+t+(1+t)tjdt \

Fle) = 1/2.

b) = [1x1/'(x)dx , sa X such that a > 1

) )
g \
_jllf (x)dx + \ ...... +

T (K1) (x)dx+ | K (x)d

U G) ~ @1+ 3L/ @)~ fON] + ..
(K= 1) [f(K) - f(K-D] + K[f(a) - f(K)]

S@)+ (K] + K f(a)
A= [ +f2)+ +f([a])]

=/

-

2

@ Let 1= | [(x+m)*+cos?(x+3m)] dx
=37
2

} Putting x+mn=z
also 2= = Eandx=E o =
2 2 2 2
dx = dz
and x+3n=z+2n
T n T
2 2 2
[= _f[z3+cosz(27t+z)]dz = [ Zdz+ | cos’zdz
— -7 -7
B 2 2
5
=0 (an odd function) +2]cos’ z dz
0
- I.m
—0+22><2
2
2
using fact [ sin” xdx
0
n—1 n-3 |
N ) if n=2m
n—1n-3 2 .
el n=2m+1
P R > if
_T
2
T
27. (d): Let I=|xf(sinx)dx .. (i)
0
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1= ?(n —x) f(sinx)dx
0

using |/ (¥)dx = | f(a—-x)d
By (i) & (ii) on adding

T

o I=Z] f(sinx)dx = ZE?f(sin X)dx
2 0 2 0
[using [ £ (x)dx =2f f(x)dx if £ 2a - x) = £ ()]

( \ 2

=n fksin(%—x)) dx=n[ f(cosx)dx
0

o —aola

28. (b) : Using fact
b f(x) _[J _b—a
b+ /0=
R g6-303
3Va—x+J; 2 2
.1 2 1 2 2( 4 | )
. lim —sec” —+——=sec”| — |+...+—sec”1
29. (¢): nose0 2 2 a2 (nzj n

.1 | 4 n
= lim —sec? — + % sec?| % |+ -t —sec
n—oo 2 22 a2 i) n
- 2 ="
r=n . r
. v 21 r = lim Z ==
= lim Y |— [sec (7) (
—o n\n
oo pe) n2 n n—0 ;=)

1
= [xsec? (x*)dx

= ltanl.
0 2

T 2
30. (a):Llet f(x)= | L Lax (a>0)
T 1+ax

o fx) = ’JI coszix

-7 1+a *

b b
dc o | f(x)dx=]

nooXx 2
L= ] S

-2
n l+a & ()
T2
2f(x)= Jcos“xdx =2 ¢
-7
/2 2
= 2x2 [ cos”x dx 2f(%
0
/2
By using | sin?y
0
n—1 n-3 @ .
= . Nee n is even
n n-2
Q<
. A\
31. 4 x4=16sq.units \ C
5 5, y=4
X _ 16 S
de—?—Sl ) y >
16
16— ——x2 = —. ™
3 n=4
11

32.

33.

34.

36.

37

0
(b) : Required area = 1j log, (x+e)dx
e

e
= [logz dz
1

= [z(log,z-D]{ = 1.

. xz
re. |2

() : Acc }

B
[ /(

(0/0) form,

A EEIIC)))
x—>2 1

=41'(2) x (f(2)) =4Lgx 4%6x6x6=18.

(¢) : Method by cross check

Consider f(x) = +
(logx)” +1
1+ (logx)? - 2X108x
L) = -
(1+ (logx)™)
L () = 1+ (logx)? —2logx _ | (d-logx) ’
(lJrlogzx)2 (lJrlogx)2
(1-logx)?
————|dx = [ f'(x)dx =
[H(logx)zJ v = [f(x)dv = £(x)

1-logx X
2 | BT 2
1+ (logx) 1+ (logx)

Hence () is correct answer and we can check the other choices
by the similar argument.

x=2 if x>2
y=<¢ 0 if x=0

2—x if x<2
Required area = Area of ALAB + Area of AMBC

© :
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38.

39.

(0, 0) A(1, 0) B(2, 0) C(3, 0)

x=1,x=2,x=3

1 1
= JHLx 4B+ BCx CM) = — [1x 1+ 1x1]=1

X

©:As f(x)= ——
1+e
f@)= —— andf(-a) = ———
1+e l+e
fCa)+f@ =1
f(a)
Now j xg {x(1— x)}dx =
f(=a)
f(a)

[ a-»g{a-nw}ar
S(=a)

b b
using .[f(x)dx =.[f(a + b —x)dx

Sf(a) S(a)
= 2 [ xg{x-nla= | gf

S(=a) S(=a)
= 2 =1

L 2

L1

Y

() : [x/Gsinx)dy = 4

0

f(sin x)dx

S —o |3
O'—.I\)\?—l

or A[ f(sinx)dx = gj £(sin x)dx
0
> o 2
= A.([f(sinx)dx -2
g O
= Ajf(sinx) Z I ) dx
0

> 1-x*  if x|l
Sl =X = ,
(1-(1-x%) ifx<-landx>1

A Q)
- J(xz—l)dx+j(l—x2 %l)dx
-2 1

4 2 20
= —+2| = |+— =
3 [3) 3

3 3
41. (0 : ‘Hl—xz‘dx= j|(1—x)(1+x)|dx
Puttinézl -x2 =0 sz =41
Points -2, -1, 1, 3 @

Q

where a = b =1

sin x

3. o): | dx = Ax + B log sin (x — o) + C

= Differentiating wr.¢. x both sides

sin(x — o)
sin x Bcos(x—a)

sin(x — o) - sin (x — o)

= sinx=4sin(x—a)+ Bcos (x —a)
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sin x = A4 (sin x cosa. — cos x sina)
+ B (cos x cos o + sin x sin a)
sin x = sin x (4 cos o + B sin o)
+ cos x(B cos a. — A4 sin o)
Now solving 4 cos o + B sin a0 = 1
and B cos o — 4 sin oo = 0
(4, B) = (cos a, sin o)

44,

4
3 .
45. (0): Given [ ™ dx = F(k) — F(1)
1 X

4 2 )
= I%eS‘“"3dx = F) - F(1)
1 x

- 6f esinz
1
[F@I" = Fb - A1)

F(64) — F(1) = F(k) — F(1)
k=64

dz = F(k) — F(1) where (x> = z2)

z

Uy

2

tant).

46. (b) : t Q

x>0 xsinx
2

tan x

= Lt -

x—>0 xSin x

x>0 o Sinx
L2t

. %
tan x° 1 %

= Lt — =1

x>0 x? Lt sin x
x—>0 Xx

() : [x(1-x)" dx %

0
Putting

47.

X = sin%0

dx =2 sin 0 %
x=0,0=

leoe

1 T

jx(l@ sin® 0cos>" O (2 sin 0 cos 0)d0
0
2

it 0cos?” *10d0

and

O — =

2n+lecos2n+lede

[2rn)(2n —2)..2][(2n)(2n — 2)...2]
- (4n+2)(4n)(4n -2)...2

(
&
- Lt @

/2
2| sin®0cos® "0 d0
0

61
_2[2x(2n)(2n-2)(2n—-4) ...4.2]
C Qn+4)2n+2)2n)(2n-2)... 42

2x2x1

T Qnid2n+2) @

e N\
 (n+2)(n+1)
1 1

= - (by partialcttactiqn

n+l n+?2 ;
b a
= J(a+b@a dx
b b
1= [(a+b)

b
48. (a), (¢) : Let I = jx

b - x)dx - jxf(a+b—x)dx

Q
I %@f(x)dx - } o (X)d
@“l’jf(x)dx: a+b}f(a+b—x)dx
IO

2
@(a) : From given F(f) = Jf(t -»)g(y)dy
0

a

t

t
} = J.e’fyydy (By replacing y — ¢ — y in f(»))
0

0 t
F(t) = —j (t - 0)°d0 = j (t - 0)e’d0

! 0
= (e —[(6 — 1) e
=fe—1)— (- 1e -1
=et—t+1)—¢t-1

=e—(t+ 1)
50. (b): As f(x)=f"(x)and £ (0) =1
= le
S (x)
= log(f(x)) = x

= fx)=€e+k

= f(x)=¢€easf0)=1

Now g(x) = x> — &*
1

= Jex(xz —e¥) dx
0

1
2 [reew) ax
0

1 1
= .[xzexdx - Jezxdx
0 0 |

2x
— (2 — 2x + 2)e)) - [ez ]

0
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( %) e -1 e 3
=(e—2)— —e_ 2
2 2 2

Using f"(x)e* dx = e [f"(x) — f,"(x) + f£,"(x) + ..+ (=1)"f, ()]
where £, f, ...

/, are derivatives of first, second ..n™ order.

5s.

= 4n x [E—Oj =
4

2
(@ : Given [ f(x) dx=3/4
0

&

51. (b) : Required area @
0
_ [G+n- (—x+1)+f(3 )= (=x+1)dx +j(3 X) - (x—1) dx N
: S
0 Cd
- jz(l+x)dx+jzdx+j(4—2x)dx ©.0]
1 2 2
~ 4 sq. units 3 jx Fi(x)dx = xj 11 (x) dx
0 0 0
P4 P P
52. (@): Lt L2 Feednt 1 = (k- f(0)? = 34 =
n— o np n
1 (1) 2\ n Y rve having intercept
ENTERE U . U bt U
n—>on|\n n n units on x-axis. |
r=n 1 p 1
= Lt Z[Fj :.[xpdx: !
n—o = n\n 0 p+1
53. (a) : Required Area
® a |dx—j|smx|dx
@ 18  (Using period of |sin x| = 1)
) = llogh] 4
Q) : 1, = J tan” x dx
\} 0
1 /4
1, 0) (1, 0)
= 2.”10g|x||dx % I ,= ‘[ tan” % x dx
0 0
L @ /4 /4
= 2[(x|10g|X||)l) —.([[—;).x dx % I +1 = I tan” x dx + I tan” =2 x dx
0 0
= 2[(1 = 0) + (x),'] = 4 sq. units. % /4 /4
T = Itan =2 x x (seck —1) dx + ‘[tan"’zxdx
4 by : 2| ——dx 1 2 : 0 0
4. ®) '[ 1+cos2 x J ‘ "
= I tan" =2 x sec’ x dx
xsin x
=0+ 2.[ 0
1+cos x 1
In + In— 2=
n+1
= sin x
_ 4 xsinx d? — _smr a1 - 1
1+cos X \ 1+cos™ x : DT s
( ) Lt
Lby usmg_[ (sin _[f(sm x) de Caow ML) =1
NG 1 2
. 2 _ 2 2
sin x2 dx 58. (o) : J [x“]dx = I[x Jdx + J [x*]dx
1+ cos” x 0 0 !
2
COS X), (By putting cos x =1) =0+ j ldx = /o _
2 1
==«
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Solution of the differential equation
cosxdy = y(sinx — y)dx, 0 <x < /2 is
(a) sec x = (tanx + c)y (b) y secx = tanx + ¢

(¢) y tanx =secx + ¢ (d) tanx = (secx + c)y (2010)

The differential equation which represents the family of curves

y = c,e”, where ¢, and c, are arbitrary constants, is

@ " =)y b) w” =y
© w" =07 d y =5 (2009)
. . . o dy x+y
The solution of the differential equation o x
satisfying the condition y(1) =1 is
(a) y=xInx+x ®y=mhx+x
(c) y=xInx+ x? (dy=x e b (2008(

The differential equation of the family of circles with &
%(2008)
ss1

rough the

radius 5 units and centre on the line y = 2 is
(@ (x-27y?=25-(y-2y
b) (x-2)y?=25-(y-2)

© (y-2)y?=25-(y-2y
(d (y=20y?=25-(y-2)

The differential equation of all circle

origin and having their centres o

‘i- B 4
NG
dx
x
(d) x*=y"+3x % (2007)
The differen 'al%ﬁ whose solution is 4x> + By? = 1,

(2006)

(a) y2 =x? +2xy

(9
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DIFFERENTIAL EQUATIONS

d
If x2 = y(logy —logx |
dx

C%j
@§§;§§}m4;)a
(© 10g

The equation representing the family of curves

d
y%@c), where ¢ > 0, is a parameter, is of order and
ee

follows
; o.u‘ 1, degree 1

order 2, degree 2

is

(2005)

(b) order 1, degree 2
(d) order 1, degree 3. (2005)

9. ¢\ The solution of the differential equation

>

ydx + (x + x3)dy =0 is

1 1
(a) §+logy:C (b) —§+10gy=C

e

(c) o (d) logy = Cx. (2004)

The differential equation for the family of curves x> + y* — 2ay

= 0, where a is an arbitrary constant is

(@ &)y =2xy (b) 2 + )y = xy

(© 202 -y = xy (d) 2+ ) =2xp. (2004)
If x=evte 7" “ x>0 then & is
dx

1-x 1

@ — (b) +
X 1+x
© 1o @ (2004)
The solution of the differential equation
an”'y d .

(47 +(x—e™ )T =0 is
(a) 2xelan’ y :eZIan’ Yk
(b) xe™ ' = tan”! y+k
(C) erlan"y — elan"y +k
@ (x—2)=ke ™'Y, (2003)
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13. The degree and order of th(? d%ﬁ”erent?al equation of. the family @ L 2 ®) 3.1 © 3.3 @ 1,

of all parabolas whose axis is x-axis, are respectively 3

@ 1,2 () 3,2 . 3

15. The solution of th ti =

©) 2,3 @ 2, 1. (2003) | 15. The solution of the equation — 5 @

14. Th d dd f the differential ti ! !
e or ej and degree o e differential equation @ %e% b) %e’z’ +@
by 3
(1+3d—y)3:4d{ are .
dx dx (c) Ze’“ +ox’ +d

(d) %@%@ : (2002)

Q<
\ Answer Key
(a) 2. (0 3. (a) 4. (d) 5. (a) 6. (d)
7 (d) 8. (d) 9. (b) 10. (a) 11. (a) 12. (a)
13. (a) 14. (o) 15. (b)
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65

1. (a) : 1st solution:
cos x dy = y(sin x

= cos x dy =y sin x dx — y? dx
= cos x dy — y sin x dx = =2 dx
= d(ycos x) = —y? dx = (

On integration, we have
= -—secx =—ytan x + yk

= sec x = y(tanx
2nd solution:

dy  y(sinx-y)
e AR AS LN VRN

dx cos X

dy

2
= ——-—ytanx=-y"secx
dx y y

ddy_1

——tanx =-secx

= y2dx oy

1
Setting, e v, we have

do R, .
d—+(tanx)v = —secx, which is linear in v.
X

LF. = ltanrdr _ jnsecx

The solution is

= wvsecx=—tanx+k

secx

y
2. (0): y=ce?”

’ CHX
Y=o =cyy

Again differentiating w.r.t.

y// — Czy/

From (i) and (ii) upo

yo_y "
"=~ =
y y 7Y
Which is the dl

curves.

(
S
vxsecx = [~sec xdx +k
: S

=—tanx-C = secx=y(tan

Differentiating w.r.t. x, we ge, @@\&
(1)

ng/plfwnwbéo/ms/
S

- y)dx

d(ycosx) ~  dx

ycos x)? cos® x

+ C) where C is a constant

dy

7 =ytanx—yzsecx
x

=Ssecx

..(ii)

g

b

= v=Ihx+Ink <§ §>
As v =y/x we have y = x In x + (IQ®)x
Atx =1,y =1 giving @ N

1=0+(nk) .. Ink=1,Th
2nd Method (Inspection) :

Rewriting the equation
dy _x+y %
ax x

2

xdy — ydx = xdx

d
We have al

()
A3 —%

On in lelnx+k
X

:)%K nx + kx
% , evaluating constant, y = x In x + x

e equation to circle is

A@g}mu@z)z—zs (1)

g ifferentiation w.r.t. x
d

(x—a)+(y-2)ZL=0

} dx

d
= x—oc:—(y—Z)d—i ...(2)

From (1) and (2) on eliminate ‘o’

-22(D) (-2 =25
\ax/

=  (-2P0)r=25-(-2)

(a) : General equation of all such circles is
(x—hP?+@-02=hr ..() wherehis parameter
> @—hP+y2=n

Differentiating, we get 2(x —h)+ ZyZ—y =0
X

d
h:x+y£ to eliminate h, putting value of %4 in

equation .... (i) ,

dy

a.

d): Given 4 x>+ B)* =1

As solution having two constants, .. order of differential
equation is 2 so our choices (b) & (c) are discarded from the
list, only choices (a) and (b) are possible

. we get y2 = x? +2xy

Again A x> + B y* =1 e (M
A_rdy ,
= B xdr ()

Differentiating (¥) w.r.t. x
Again on differentiating
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2 2
A (@), (v
B de dx

By (i) and (ii) we get

d*y  (dyY _ (dy
xydxz +x(dx =Y ax

= order 2 degree 1.

d
7. (d): xay = y(logy—logx+1)

d
..y:y@%pj+q Now put 2 = v
dx X X X

~viogvdx = xdv

-l
vlogy  x = log X
8. (@ : y* =2¢(x+4c)

So2p, = 2¢
Now putting ¢ = yy, in (i) we get

= CX.

Y =2 m (x+ o )= 07 - 20m) =4(m )]
= (% - 2xpy,)* = 4% = order I, degree 3.
9. (M) :yde=—-(x¥%+x)dy
=  ydx+xdy =% dy

ydx + xdy —_dy d(xy) _ d_y
= T2 T 2~
(xy) y (xy) y
1
- (Y-
Xy

! <:Zﬁ
= —— +logy=0C &
Xy
10. (a) : Given family of curve is %

N
y S
= —L:flogerC @

y+ey+ey....

11. @) : x=¢€
Differentiate w.r.¢. x after taking logarithm both sj
1 dy

—=1+ =
X dx = dx X

12. (a) : From the given equation @@
1

S x=e "

d_yi 1-x

an~ y

d
1+ +1x= ¢
dy
tan”! ¥y
dx N 1 e
“r X =
= dy 1+ y2 1+ y2
1
d
%wzy:egz
eZlan71

-1
t:
> xe V=

-1
= xetan y S 2t@( ,

where ILF=e¢

13. (a): As a a is x-axis which
means focus It axis. Equation of such
is gi& by @0
- k) . (D)
a (by differentiating (i) w.r.t. x)
2a .. (i)

=0

(5

n _
by differentiating (ii) w.r. to x)

= order 2 and degree 1 (Concept: Exponent of highest order
derivative is called degree and order of that derivative is called

order of the differential equation.)
-1 -1
- 2x etan yo_ e2tan y rk

2
14. (0 : [1+3Z—yj3 . 4[d—;vj
X X

dy 2 d’y ’
1+3=| = |4—F
- ( dxj { de

¥ +3y2-2ay =0 (1)
24 yz highest order is 3 whose exponent is also 3.
= 2a= T 2
15. (b) : Given —, ; =e%
Also from (1), 2x + 2 =0 dx
& a e—2x
“o_ + e
=  2x+2p y=0 dx -
—2x
= 2y + {2 -3 =0=y(* - 1% = 2xy y= +ex+d
<
==«
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CHAPTER

| W/

The circle passi ough (1, —2) and touching the axis of x at
(3, 0) also passes through the point

(a) (2a 75) (b) (Sa 72)
(C) (72, 5) (d) (75, 2)
Given : A circle, 2x> + 2y2 = 5 and a parabola y* = 4/5x .

Statement-1 : An equation of a common tangent to these

(2013)

curves is y = x + \/g

. 5 . .
Statement-2 : If the line,y = mx + £(m # 0) is their
m

common tangent, then m satisfies m* — 3m* + 2 = 0.
(a) Statement-1 is true, Statement-2 is true, Statement-2 is
not a correct explanation for Statement-1.

Statement-1 is true, Statement-2 is false.

TWO DIMENSIONAL
GEOMETRY

Statement 1 : An equatio n tangent to the parabola
PRE4isy=2x+2\3

c
yz =16+/3 x and the el %
43
m

+——, (m#0)1is a common

&t explanation for Statement 1.

n

(b)Sta

1 is true, Statement 2 is false.
tepent 1 is false, Statement 2 is true.
ement 1 is true, Statement 2 is true; Statement 2 is

orrect explanation for Statement 1. (2012)

(b) ) X ~3B. length of the diameter of the circle which touches the
(c) Statement-1 is false, Statement-2 is true. gx-axis at the point (1, 0) and passes through the point (2, 3) is
(d) Statement-1 is true, Statement-2 is true, Statement- i& (a) 6/5 (b) 5/3

correct explanation for Statement-1. } ) 10/3 ) 3/5 (2012)
A ray of light along x + \/gy = \/ggets reflected u 9. An ellipse is drawn by taking a diameter of the circle

x-axis, the equation of the reflected ray is

&

@ V3y=x-3 (b) y=+3x-
© By=x-1 @ y=x+ (2013)

The equation of the circle passing t

2 2
ellipse r Y
16

h&the focii of the

=1 and havin

g

(@ ¥+y'—6y+7=0 (b p —6y—5=0
() ¥+ —6y+5=0 -6y - 7=0
(2013)

The x-coordinatelpf

coordinates of mi its sides as (0, 1), (1, 1) and (1, 0)

(b) 1++2
d) 2++2

(2013)

y = k passes through the point which divides

ent joining the points (1, 1) and (2, 4) in the

, then k equals
(b) 11/5

(c) 29/5 @) 5

(2012)

(x— 1)+ y?>=1 as its semi-minor axis and a diameter of the
circle x> + (y — 2)> = 4 as its semi-major axis. If the centre
of the ellipse is at the origin and its axes are the coordinate
axes, then the equation of the ellipse is

(@) 4x2+y>=38 (b) ¥*+4y*=16

(c) 42+ =4 d) 2+ 42=38 (2012)

. Aline is drawn through the point (1, 2) to meet the coordinate
axes at P and Q such that it forms a triangle OPQ, where O
is the origin. If the area of the triangle OPQ is least, then the
slope of the line PQ is

(a) -2 (b) —1/2

(c) —1/4 d) -4 (2012)
11. The two circles x? + y?> = ax and x> + y?> = ¢*(c > 0) touch each

other if

(@) a=2c (b) |a| = 2¢

() 2]al=c (d) |al=c (2011)
12. Thelines L, :y —x=0and L, : 2x + y = 0 intersect the line

Ly:y+ 2 =0 at Pand Q respectively. The bisector of the
acute angle between L, and L, intersects L; at R.
Statement-1 : The ratio PR : RQ equals
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13.

14.

15.

16.

17.

18.

19.

20.

Statement-2 : In any triangle, bisector of an angle divides
the triangle into two similar triangles.

(a) Statement-1 is true, Statement-2 is false.

(b) Statement-1 is false, Statement-2 is true.

(c) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1.

Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1. (2011)

The shortest distance between line y — x = 1 and curve

(d)

x=y?is
8 4 V3 3V2
(a) 3\/5 (b) ﬁ () 4 (d) 8
(2011)

Equation of the ellipse whose axes are the axes of coordinates
and which passes through the point (-3, 1) and has

L2
eccentr1c1ty\/; 1s

@) 3x2+ 52— 15=0
(c) 3x2+5y2-32=0

(b) 5x% +3y2—32=0
(d) 5x2+3y2—48 =0 (2011)

. 4 .
The equation of the tangent to the curve ¥y =x+—, that is
X

parallel to the x-axis, is
(@ y=0 by y=1
© y=2 (dy=3

If two tangents drawn from a point P to the parabo&

(2010)

y? = 4x are at right angles, then the locus of P is
(a) x=1 (b) 2x+1=0
(c) x=-1 d2x-1=0

Yy

N

(13, 32). The line K is parallel to L and

X,y
c 3

The line L given by %+

=1. Then the distance between
23

@ 1= O iz
J15

The circle x? + y? = 4x + 8y
at two distinct points if
(a) 85 < m < —35

© 15<m<65°

o

-35<m<15
) 35<m <85

(2010)

The shortest distg en the line y—x =1 and the curve

x =y is
23 3 W2
(a) g (©) 4 (d) g
(2009)

1 equation which represents the family of curves
here ¢ and ¢ are arbitrary constants, is
b) =y

)y =y

"o —

(2009)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COM

21. Three distinct points 4, Band C are given in the 2-dimensional
coordinate plane such that the ratio of the distanc

one of them from the point (1, 0) to the distan

point ( —1, 0) is equal to 1/3. Then the circumpesq
triangle ABC is at the point

ofd e @@
© (3.9) @ @ (2009)

22, The ellipse x> + 4> =4 i in a rectangle aligned
with the coordinate axes is inscribed in another
ellipse that passes thrq nt (4, 0). Then the equation
of the ellipse is
(@) x>+ 12y @ 4x? + 48y = 48
(c) 4x* + 4% (d) x> +16y2 =16 (2009)

23. If P and Q points of intersection of the circles
x2+y? +7& 2p—-5=0and x>+ )? +2x+2y - p?> =0,
then th circle passing through P, O and (1, 1) for
(a) (4l one value of p

1 pt two values of p

tly one value of p

(dy\all values of p (2009)

ocus of an ellipse is at the origin. The directrix is the line

| .
x =4 and the eccentricity is 7 Then the length of the semi-

>

major axis is

5 2 4
(a) 3 (®) 3 © 3 (d) 3
(2008)

25. The point diametrically opposite to the point P(1, 0) on the
circlex?+y?+2x+4y-3=0is

(@ (3.4) (b) B.—4)
(©) 3.4 (d) =3,-4)

A parabola has the origin as its focus and the line

(2008)
26.

x = 2 as the directrix. Then the vertex of the parabola is at
(@ (2,0) (b) (0,2) (o) (1,0) (d) (0, 1)
(2008)

27. The perpendicular bisector of the line segment joining
P(1,4) and Q(k, 3) has y-intercept — 4. Then a possible value
of k is

(a) —4

1

(®) (c) 2 (d) -2

(2008)

28. The normal to a curve at P(x, y) meets the x-axis at G. If the
distance of G from the origin is twice the abscissa of P, then
the curve is a
(a) circle

(c) ellipse

(b) hyperbola

(d) parabola. (2007)
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29.

30.

31.

32.

33.

34.

3s.

Consider a family of circles which are passing through the
point (-1, 1) and are tangent to x-axis. If (%, k) are the coordinate
of the centre of the circles, then the set of values of & is
given by the interval

@ —3<k<) (b) k<

() 0<k< (d) k> (2007)

N —

If one of the lines of my?+ (1 —m?)xy —mx>= 0 is a bisector
of the angle between the lines xy = 0, then m is
@) 1 (b) 2 ©) 12 d) 2.

(2007)

Let P= (-1, 0), 0= (0, 0) and R = (3, 343) be three points.
The equation of the bisector of the angle POR is

A

(a) Sx+y=0 (b) x+37=0
(©) Bx+y=0 (d x+gy:0. (2007)

Let A(h, k), B(1, 1) and C(2, 1) be the vertices of a right
angled triangle with AC as its hypotenuse. If the area of the
triangle is 1 square unit, then the set of values which %’ can
take is given by
(@ {-1, 3} (b) {-3,-2}
(c) {1,3} (d) {0, 2}.
The equation of a tangent to the parabola y? = 8x%
t

y=x+ 2. The point on this line from which the other t
to the parabola is perpendicular to the given tangit +

(2007

@@ 2,4 (b) (2, 0)
(¢) L 1) (d) (0, 2). % D07)
For the hyperbola o ollowing

remains constant when o varies ?

2
yT:l, whi
cos“o  sin“a
(a) abscissae of vertices (b) a a
(c) eccentricity ( 1 -

(2007)
If (a, @?) falls inside the an, the lines y=—, x>0
3x, x > 0, thy s to
<
\ , )
1
% ) (—3, —5) . (2006)
<

with centre (0, 0) and radius 3 units. The

d) x*+y*=—. (2006)

©

37.

38.

39.

40.

g

>

42,

43.

44.

45.

ENGING)

a
: IEpair of lines ax?> + 2(a + b)xy + by?> = 0 lie along

If the lines 3x — 4y — 7 = 0 and 2x— 3y — 5 =0 are two diameters
of a circle of area 49w square units, then the equati the
circle is
(@ x>+’ +2x-2y-47=0
(b) X+ )%+ 2x— 2y — 62 =0 @
() ¥*+3?-2x+2y-62=0

. (20006)

(d) *+)y?-2x+2y-47=0

In an ellipse, the distance between it: { is ©and minor axis
is 8. Then its eccentricity is,
(a) 3/5
(c) 4/5

5. (2006)

The locus of the verti family of parabolas

y= a3x2 + ﬂ —za
3 2
@) = mﬁ\@ ) w=>
64 4
© % = @ w="2. (2006)
16 105

7 (b) 3x — 4y +7=0

A stra' ine tRrough the point 4(3, 4) is such that its intercept
be%’ es is bisected at A. Its equation is

By = 24 (d) 3x + 4y = 25. (2006)

diameters of a circle and divide the circle into four sectors
such that the area of one of the sectors is thrice the area of
another sector then

(@) 3a®—2ab + 32 =0
(¢) 3a®+ 2ab +3b*=0

(b) 3a2 — 10ab + 362 = 0
(d) 3a2 + 10ab + 352 = 0.
(2005)

The locus of a point P (o, 3) moving under the condition that the

2 2
line y = ax + B is a tangent to the hyperbola x—z—y—z =1is
a b
(a) a circle
(c) a hyperbola

(b) an ellipse
(2005)

An ellipse has OB as semi minor axis, ' and F' its focii and
the angle FBF' is a right angle. Then the eccentricity of the
ellipse is

@ >

(d) a parabola.

1 1
® 5 ©F @ 4009
If a circle passes through the point (@, b) and cuts the circle
x% + y? = p? orthogonally, then the equation of the locus of
its centre is
(@) 2ax +2by — (@*-b*+p?) =0
(b) X+ )y*—3ax—4by + (> + D> —p») =0
() 2ax +2by — (@ + P>+ p») =0
(d) x>+ y*—2ax — 3by + (@*> - B> — p») = 0. (2005)
A circle touches the x-axis and also touches the circle with centre
at (0, 3) and radius 2. The locus of the centre of the circle is
(a) a circle (b) an ellipse

(c) a parabola (d) a hyperbola. (2005)
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46.

47.

48.

49.

50.

51.

52.

53.

If the circles x> + y2 + 2ax + ¢y + a = 0 and
x?+ 32— 3ax + dy — 1 = 0 intersect in two distinct points P
and Q then the line 5x + by —a = 0 passes through P and Q for
(a)
(b)
(©
(d)
If a vertex of a triangle is (1, 1) and the mid points of two

sides through this vertex are (-1, 2) and (3, 2), then the centroid
of the triangle is

no value of a

exactly one value of a

exactly two values of a

(2005)

infinitely many values of a.

-1 7 7
@ (5-3) w [3)

1 7 7
(c) (5’ 5) (d) (1, g) (2005)
If non-zero numbers a, b, ¢ are in H.P., then the straight line

% + % + % = 0 always passes through a fixed point. That point

is
@) (1.-2) ®) 1.2)
© (1L-1) @ (1. -2).

The line parallel to the x-axis and passing through the intersection
of the lines ax + 2by + 3b = 0 and bx — 2ay — 3a = 0, where
(a, b) # (0, 0) is

(a) below the x-axis at a distance of 2/3 from it

(2005)

(b) below the x-axis at a distance of 3/2 from it
(c) above the x-axis at a distance of 2/3 from it

(d) above the x-axis at a distance of 3/2 from it. v,

Let P be the point (1, 0) and Q a point on th %

The locus of mid point of PQ is

(@) -4y +2=0 (b) x2 + 4y @
0

(c) »+4x+2=0 @ »y*-4 (2005)

The eccentricity of an ellipse, with 1 st the origin, is
1/2. If one of the directrices is 4%@ equation of the
ellipse is

(a) 4x?+ 3y* =12
(c) 3x*+4*=1 + 3y =1. (2004)
If a # 0 and the line 2 3 4d = 0 passes through the

points of intersect/i?)\e abolas y? = 4ax and x* = 4ay,
(d) d>+ (3b—2c) = 0.

then
36). =0
< (2004)

the line y = x by the circle x> + > — 2x =0

4y = 12

(a) d>+ (2b —

(b) d2+ (3b+ 2cP =0

ipn of the circle on AB as a diameter is
+x+y=0 b) ¥*+y’—x+y=0
Y-x-y=0 d x*+y*+x—-y=0.
(2004)

54.

5s.

56.

57.

@f the sum of the slopes of the lines given by x> —2cxy — 7y =0

>

59.

60.

61.

If the lines 2x + 3y + 1 = 0 and 3x — y — 4 = 0 lie along
diameters of a circle of circumference 107w, then the

() ¥+ —2x+2y-23=0 @

(d x*+)y*+2x -2y —23=0. %Q (2004)
A variable circle passes th fixed point
A(p, q) and touches x-axis. Thy e other end of the
diameter through 4 is

jon
of the circle is

(@ *+)*+2x+2y-23=0
(b) ¥*+)?—2x—-2y—-23=0

(@) (v —p) =4dgx q)? = 4py

(¢) (x—p)=4dqy —g)? = 4px. (2004)
If a circle passes thre _\% Auint (a, b) and cuts the circle
x* + ) = 4 ogthog '% thegthe locus of its centre is

(a) 2ax — 2& +4)=0
(b) 2ax +%@+ b*+4)=0
(¢) Za%é W+ b+ 4)=0

(d = — (@ + b+ 4)=0. (2004)

If one ¢ lines given by 6x* —xy + 4¢y*=01is 3x + 4y =0,

b) -1 © 1 d) - 3.

(2004)

is four times their product, then ¢ has the value
(a) 2 (b)y -1 (1 d -2

(2004)
The equation of the straight line passing through the point
(4, 3) and making intercepts on the co-ordinate axes whose
sum is —1 is

(a) %+§=1 and %+%:1

(b) %-%2—1 and %24—%:1

© §+§:—1 and 2+ 2 = -1

d) §—§:1 and _i2+% =1. (2004)

Let A(2, -3) and B(-2, 1) be vertices of a triangle ABC. If the
centroid of this triangle moves on the line 2x + 3y = 1, then
the locus of the vertex C is the line

(@ 3x+2y=35 (b) 2x -3y =17

) 2x+3y=9 () 3x -2y = 3. (2004)

The normal to the curve x = a(1 + cos0), y = a sinf at 0 always
passes through the fixed point
(@) (0, 0) (b) (0, a)

() (a, 0) d) (a a). (2004)
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62.

63.

64.

65.

66.

67.

68.

A point on the parabola y? = 18x at which the ordinate increases
at twice the rate of the abscissa is

@ (3 ) ®) @)
© 2,9 (d) (% %) (2004)

If the equation of the locus of point equidistant from the points
(al, bl) and (a2a b2) iS
(@ — a))x + (by — by)y + ¢ =0, then ¢ =

@ af—ay+b -b;
(b)

g#+ﬁ+#+ﬁ)

Vaf +bf a3 = b5)

1
E(az2 +b3 —af —b}).

(©

(d)
(2003)

Locus of centroid of the triangle whose vertices are
(a cost, a sin?), (b sint, —b cost) and (1, 0), where ¢ is a parameter,
is

(@ Gx-1P+ @y =a>+b?

(b) Gx+ 1P+ @Byy=a’+b?

(© Gx+ 1P+ @By =a’>-57

d) Gx— 12+ Gyl =a?- b2 (2003)<

If the pairs of straight lines x2 — 2pxy — y2 =0

x2—2gxy — y 2= 0 be such that each pair bisects the a%
between the other pair, then
@ p=- (b) pg =1

%
(©) pg =1 @ p=gq @
A square of side a lies above the x -axis a %\a/gb&zﬁ vertex

at the origin. The side passing through ify makes an
of x -axis.

the origin is

(2003)

The lines 2x — 3y5 5 =7 are diameters of a circle

having area as 154 %
x

en the equation of the circle is

) x2+y%c2 =47
(c) x2+ x Y2y = 62
(d) x? _2y =62 (2003)
If t circles (x — 1)2 + (y — 3)? = r?2 and

+ 2y + 8 = 0 intersect in two distinct points, then
(b)) r=2

d) 2<r<S8. (2003)

69.

70.

72.

The normal at the point (bt,2, 2bt;) on a parabola meets the

parabola again in the point (bt,%, 2bt,), then
(a) 12:—t1+; (b) 12211—;
4 4
(©) t,=t +2 d) t,=—t @
2=hry 2 G (2003)
2 .2
The foci of the ellipse f6+y? %Q}he hyperbola

X yz 1 inci
TTRET T coincide. Then
(@ 5 (b) 7

isosceles

not isosceles

(c) rightran
(d) neither gled nor isosceles (2002)
The e

ion 0& circle with origin as a centre and passing

(b) x* +y* = 164>

(d) x*+3? = a% (2002)

o (5

@ (53] @ (3:3)

Locus of mid point of the portion between the axes of

(2002)

X cosa. + y sina. = p where p is constant is

(@) x>+y> :% (b) x* + )2 = 4p?
© —+or= @ —e—p="r (2002
Ty x>yt op
The point of lines represented by
3ax? + 5xy + (@ - 2p* =0
and L to each other for
(a) two values of a (b) V a
(c) for one value of a (d) for no values of a.
(2002)

The centres of a set of circles, each of radius 3, lie on the circle
x? + y? = 25. The locus of any point in the set is
(@ 4<x*+)y*<64 (b) x*+y*<25

() x*+y*>25 (d 3<x*+y?<9 (2002)
If the pair of lines

ax? + 2hxy + by? + 2gx + 2fy + ¢ =0

intersect on the y-axis then

(a) 2fgh = bg*> + ch? (b) bg?=ch?

(c) abc = 2fgh (d) none of these (2002)
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78. If the chord y = mx + 1 of the circle x*> +y? =1 subtends an
angle of measure 45° at the major segment of the circle then
value of m is
(@ 2+42 (b) —2+42
() -1++2 (d) none of these (2002)

(a)
(b)
(d)
@
@
(b)
@
©
(b)
(d)
(d)
(d)
@

(b)

79. Two common tangents to the circle x? + y? = 2a? and parabola

Answer Key

10.

% = 8ax are

(@) x =+ + 2a)
(©) x==+(+a)

(b) y==£(x+ 2a)

@) y=*(x+a

O

17.
23.
29.
3s.
41.
47.
53.
59.
65.
71.
71.

(a)
(d)
(d)
@
(d)
(©
©
(d)
©
(d)
©
@
@

12.
18.
24,
30.
36.
42.
48.
54.
60.
66.
72.
78.

(a)
@
(b)
(b)
(a)
(d)
©
(d)
(©
(©
©
©
©

02)
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1. (b): The system of circles touches the line y = 0 at the point
(3, 0) is given by {(x = 3)* + )} + Ay =0
As the circle passes through (1, —2), we can determine A which
gives4 +4 -20L=0 A=4
The circle is (x — 3)> + y* + 4y = 0. A simple calculation
shows that (5, —2) lies on the circle.

2. (a):Let a tangent to the parabola be

y:mx+—5(m¢0)
m

As it is a tangent to the circle x* + y* = 5/2, we have

[\EJ =:gm = (1+m)ym? =2

m

which gives m* +m*>-2=0 = @@ - 1)m*+2)=0
Asme R, m*=1 m==1

Also m = = 1 does satisfy m* — 3m> + 2 =0

Hence common tangents are

y=x++5 andy=—x—\/§
3. (a): Asthe slope of incident rayis — % so the slope of reflected
3

ray has to be

5

The point of incidence is (\/5, 0) . Hence the equatié@

1
reflected ray isy = —=(x — \/5) .
y1sy \/5
\/gy—xz—x/g. x—\/gy—x/g=0
4. (d):Foci are given by (+ ae, 0)

As a*¢* = a* — b* = 7 we have equation

(=00 + (y = 37 =(V7 - 0F + (&Y
Py -6y-7=0
5. (a) : The triangle whose (0, 2)
[~
A
(0, 1), (1, 0) and (1, 1)
happen to be a right
angled triangle Witl&\ 0)
vertices as sho (¢ .
%2+ 22 x0+2x%0
2+2+232

=2-2

€y4S

sides midpoints
are given to be

20

A
v =(s—a)tan—

—Z\EJtanz=2—\/§

o

6. (@: A(,1); B(2,4
P(x,, y;) divides line segment AB dg-he raf 2
32)+201) 8 3(4)+2( N
Xl = 75 = g yl = 5
2x + y = k passes through
7.

mt+2m?—-24=0

= ..(1)
m*+6)(m*-4)=0 = m==+2
43

m
12 =16V3x and ellipse 2x2 + y2 = 4, then m satisfies
m*+2m? - 24 =0

From (1), statement 2 is a correct explanation for statement 1.

=

Statement 2 : If y=mx+ is a common tangent to

8. (c) :Let the equation of the circle is (x — 1)*> + (y — k)> = k2
It passes through (2, 3)
1+ 9+k?- 6k=k?

= k=§ = Cliarneter=E

9. M) :(x—-1P+y*=1,r=1 = a=2
and X2+ (y—22=4,r=2 =b=4
2 2
=YY o145 x2+4y2=16
16 4
10. () :y=mx+c = 2=m+c
Co-ordinates of P & Q : P(0, ¢), Q(—c/m, 0)
2
1><|c|><£=A:> C _aA
2 m 2m
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11.

12.

13.

14.

j— 2 j—
= (2=m) =A :>m 4m+4—A = ﬂ—2+£—A
2m 2m 2 m
dA
. 7=0
dm
= l—i=0:>l=i:>m2=4 =>m=x2
2 2
(d) : The centres and radii are
2 2
(x—gj +y2=”— x2+y2=c2

4 7

Centre (%, Oj and (0, 0) & radius =§ and ¢

2
1 v0-0)=|H+c| = |&=||%+c
2 2 2
= [E=c-|4. - lal=c
2 2

(a) :In triangle OPQ, O divides PQ in the ratio of OP : OQ
which is 2\/5 : JE but it fails to divide triangle into two similar

triangles.
(c) : Let P be (y% y)
Perpendicular distance from Ptox —y + 1 =0 is

Iyz—y+1|
2
Asly -y +1=y* —-y+1 @y -y +1>0)
2
Minimum value = %.% %
_1.4-1_ 3 \
V2 41 42 %
x2 y2
(c) : Let the ellipse be a_2+b_2=1 %
9 1
(-3, 1) lies on it = a_2+b_2=1 @
Also b2=a2(1—%j = 52 =342 %

Upon solving we get 42

32 (2
=—, 0,
A

The equation to ellipse becdific
3x2 + 5y% = 32
4
. 2

16. (c) : From a property of the parabola, the perpendicular tangents
intersect at the directrix.
S

The equation of directrix is x = —1, hence this is the | 01

P.
17. (d) : As the line passes through (13, 32), '
13 32 8 @
—+—=1 =
5 b 5 5

Q

Ay —=
@20 has slope 4.

. y .o
Thus the line is 3 %—1, ie.
The equation of line parallel to
3
T
Then the equation to ling

Toc=—

3
Thus ——=4.
c

The distance between
20+3 23

(b) : The v —4x -8y —-5=0
)2:52
dicular from centre (2, 4) on the line 3x — 4y

18.

= (x-2)2+

Length

should/ be less than radius.

<5 = (10+m)<25

<10+m<25 = -35<m<15

x—y+1=0

Let P(%, t) be a point on y? = x
The slope of normal at P

1 1
" theslope of tangentat P ~ 1/ 2;

=2t

The shortest distance between the curves occur along the common
normal. Thus 27 = -1

= =12

Thus the point P is (1/4, 1/2)

The required shortest distance

LU Y
- 42 8

2

(©: y=ce?

20.
Differentiating w.r.t. x, we get
’ CoX __
Y =Ga6e" =6Y
Again differentiating w.r.t. x

Y=y ....(ii)
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21.

22.

23.

24.

From (i) and (ii) upon division

L:l "y, — "2
Yy y'y ="

which is the desired differential equation of the family of curves.

’

(a) : Let P be a general point (x, y) such that
%—l here M = (1, 0 dN=(1,0
PN = 3 Where M = (1, 0) and N = (-1, 0)

Jx =12 +y? _ 1

we have (x4 D)2+ 2 3
= 9x—- 12+ =@x+ 1>+
which reduces to

8x2+ 82— 20x +8 =0

10

= x2+y2—7x+1:0
5

= x2+y2—§x+1:0

The locus is a circle with centre (5/4, 0)

As points 4, B, C lie on this circle, the circumcentre of triangle

ABC is (5/4, 0). v
2 2

4 1

i.e., the point 4, the corner of the

42, 1)

N
NN s

(2, 1). Again the ellipse circumscribing the rectangle passes<

(a) : The given ellipse is

rectangle in 1st quadrant, is

through the point (4, 0), so its equation is

2 é\
16 p?
A(2, 1) lies on the above ellipse
BTN U @
16  b? b? 4 4
= b*=4/3
Thus the equation to the desired ellipsg{s
x? 3

T T2 = 2 4 2 —
61 I =>x*+ 12y =16

(a) : The radical axis, which in

Syt X242+ 2x + 2y — =0
:>x+5y+2p—5+ (1)
If there is a circle pas3 ough P, O and (1, 1) it’s necessary
and sufficient t esn’t lie on PQ,

ie. 1 +5+20

06>(p+1)2¢0 p#-1

1~'. e between the focus and the corresponding directrix

e

a
= z—ae:4 (note that, S ae)

Y EE IR A\ S
8
= a-E:4.'. azg @

Remark : The question should have%@corresponding
directrix” in place of “the direc

G‘T
sircle is seen to be

25. (d) The centre C of
(= 1,-2). As C is the mi ahd P, the coordinate of
P’ is given by
=C3,-9 a0 r
Remark : If % d , k) v
then
P =(2h

26. (c) : Theyvertex\s
the mi &"FN, RV ‘(2, 0)
tha{(T3 = (1, 0) <0y N

27. s, The/Slope of x=2

1
@ —the slope of the original line PQ
~ Bisector

R

k-1

oo (k#1107
The midpoint = Y,
The equation to the bisector / is
(T i kD)
-z) = Dlx-=)
As x =0, y = — 4 satisfies it, we have
(7 (o k+1) 15 k*-1
4——j=(k-1){0-— ==
\4-3) (k-D{o0 )= 5
=>k-1=15 = k=16 k=+4,

(b, ¢) : Equation of normal at P(x, y) is

__dx _ D

Y-y= dy(X X) DG_(x+y dx’o)

x+y—dy =[2x| b _ 7dy__3
dx = ydx—x or ydx_ X

ydy = xdx or ydy = —3xdx
After integrating, we get

2 2 2 2
X X
Yo ol =3

2 2 2 2
=>x*-)y?=-2c
or3x? +)?=2c > x?—)y?=c or x>+ )y’ =c,.
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29.

30.

31.

32.

33.

34.

35.

(d) : Equation of circle (x — A)?> + (y — k> = k2

It is passing through (-1, 1) then
l-hP?+(1-kP=K=h+2h-2k+2=0,
D>0

2k-120=k >

N | —

(a) : Sum of the slopes = _ co-efficient of xy

co- efficient of y?

2
Sum of slopes = —% =0
=>m==1

Second method Angle bisector

Equation of
bisectors

of lines
xy=0arey=+x
Puty =+xin
my* + (1 — m»)xy — mx? = 0, we get

R(3,33)
120°,

60°
| 00,0

P(-1,0)

(1-mx*=0=>m==1.

-

(c¢) : Slope of the required angle bisector is tan120°
Hence equation of the angle bisector is

y==3(x-0)
= x/§x+y:O

(a) : %x|k—1|><1:1

k=-1,3.

(b) : Let P is the required point, then P lies on difettri
x=-2o0fy*= 8
Hence P =(-2,0).

(b): -+ P*=a*(*—-1)=sin’>a=cos’> a (e&:@2 o
+1=e2= e’ =sec’ a %

Vertices =(£cosa,0)
Coordinate of focii are (xae,0)= (=1,

= if a varies then the abscissa of constant.
(c) : Given lines are :%(x @

and y = 3x (x > 0) using (as/a7) e lines

a’ —% >0
@) )

=

. (@)
... (ii)

M(h, k)

h2+k2:2 = x*+y' =

4 4
37. d): Let OA=r
Given area = 49
3x—4y=17
' 2x3y—5@
N QY
0 Q
= w?=49nr
r=717

(1. -1
URRVENE

Point of intersection of 4
equation of circ

= x+y?- 2
xz :
38. (a): Let ZK b)
a
Give .. (@
and 2ae .. (i)
© (0.0)
. Jeo~ @o,
) .. 4
@1) and (ii)) we have —= 3
b _16,
> > 16 »
> = l-e =9 (v P2=a*(1 -¢é*)asa>Db)
e=2>
= 5

39. (a): Let h, k be the locus of the vertex of family of parabola

3.2 2

a x

_ax _ax_
y= 3 > 2a
ah?  a*h
= 3 +T—2a
3k _jp 306
= a3_h +2a a2
3(,.35)_(, 3)
= ST g
: 2 3 h 3 .35
Le., {x —a3y,wherex_h+4a,y_k+ T
. (=3 =354
= vertex 18 E’ 16
_( =3\ —35a
hk‘(m)( 16 )
10
> hh=lgp
(% xy:% (taking h = x, k = y)
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40. (c) : Now the equation of line which meet the x-axis and y-
axis

Mid point (a, b) = M(3, 4)

|

A(a, 0)

at A(a, 0) B (0, B) is given by

x_ Y
XX
OL+B
where o0 = 2a = 6
and p=2b=38
. . x )
required equation be 6Tg=Y
= 4x+3y=24
41. (¢):

ax® +2(a+b)xy +by* =0 (*)
Let 6 be the angle between the lines represent by *

2Vh2 —ab

. tanO = P
2(a+b)? —ab

{3 area OAB = Area of DBC}
Now 6 = 45
{- area of one sector = 3 time the

area of another sector}
2
2 42 %&ﬁ

D

tan45° =

42,

2J(a+b)* —ab
. X
(¢): Giveny =ox + 3 and T_bz Q)

a+b
2.2 2.2 250 a
.b°x"—a’y” =a’b
2

= 3a® + 2ab + 3b*> = 0.
= b2y —d? (ouc+B)2 = a’b
to circle if both roots

by using y = aa + B
= x(b* - a*o®) — 2d%aPx + (
Now the line y = ax +  wi

if (*¥) are equal

. keeping D = 0 in (*

402a*p? = 4(b2?— —a’b?)

= a2a’p? = (b B2 _p?)

= o’a’p? = %ﬁa 2_b* + a*o’b?

= b= d*® = a* - de’=

B |(a, b)

‘

=>1-e=¢e 2e

Let locus of the centre of

() :
If C,, C, are centres of the cirgle
then (C\C,)* = r?> + r}?

= aZ + BZ — pZ + ((X,
+ (B - by
=0
= 2ax+2Qpc + @)
=0.
(©: Le sentre be o, B then according to given, if
r,, r, areyadii ofeircles then
<
@ y
Case (i) (0,0) | x

Internal touch. This case does not exist as centre
of circle is (0, 3) and radius is 2.

CICZ:rZ:Erl
= (a-0¢+(@-3)y

= (B + 2|
= o+ PR-6B+9=p+4+4B
and o?+B*P-6B+9=p"-4p+ 4
= o —-10p+5=0andx’>= 2+ 5
= xX*=10p—-5andx*=2y-5

Both are parabolas but x* = 2y — 5 does not exist.

(a) : As the line passes through P and Q which are the point
of intersection of two circles. It means given line is the equation
of common chord and the equation of common chord of two
intersecting circle is

S -5=0

=5ax+ (c—-dy+ta+1=0.

Now Sax + (c—d)y +a+ 1=0and

S5x + by — a = 0 represent same equation.

Sa _c—d _a+l

5 b —a
=>@+a+1=0 and C;d+1=—l
a

2
= (m%) +% =0 and (c—d + b) = bla

d — b — ¢ = +b/a has no solution. .". No value of a exist.
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47.

48.

49.

50.

51.

d: . x,=2(-1)-1=-3
y,=2x2-1=3
x,=3x2-1=5

y,=2%x2-1=3
P(1,1)

X+ X, + X + 9, +
Centroid G = (1 27 % NTHT Y

3 ’ 3
:(1—3+5 1+3+3):(1 1)
37 3 > 3)
(d) : Let us take the two set of values of
a=1,b=1/2,¢=1/3
anda=172,b=1/3,c=1/4

M(3,2)

Putting these value in the given equation we get

x+2y+3=0and 2x+3y+4=0

R(x, )

(%)

Solving the equations of (*) we have x = 1, y = -2

(1, —2) is required point on the line.

(b) : Intercepts made by the lines with co-ordinate axis is
(=3b/a , 0), (0, -3/2)
and (0, —3/2)

and (3a/b, 0) and

Common intercept is (0, —3/2).

@ :
x'+1 y'+0
2 Tk
xX=2h-1,y =2k
Now (x', ') lies on y* = 8x
= (2kPF=82h-1)
= yY=22x-1)=>)y"—4x+2=0.

(b) : Equation of directrix x = 4 which is paralle

so axis of the ellipse is x-axis. Let equatio,

2 yz
—2+—2 :1(a>b)
a b
b2
Again e = 1/2 and & = 1_a_2
b 2
= —| =1-1/4=3/4
a

Also the equation of one dir

". equation of directrix

<

. X Y
tion of ellipse is a_z +—

pr !

+%;:=1m3ﬁ4-®ﬂ:12

(-3b/a, 0)

C

Let M(x', y') be point of locus mid point of PQ.

(%)

e=1/2)

52. (c) : The point of intersection of parabola’s y> = 4ax and
x% = day are A(0, 0), B(4a, 4a)
as the line 2bx + 3¢y + 4d = 0 passes through th{gs 1
oo d =0 and 2b(4a) + 3c(4a) = 0
=2b+3c=0 =>2b+3c}+d*=0

. (1)
XY

53. (c) : Given circle x> + )2 - 2x = 0

. (2)

and line be y = x
Solving (1) and (2) we get ’
x=0,1..y=0,1

- A0, 0), B(1, 1) and equatio
sSx-0x-1D+@x-0

3x2+y2(x+y)—0

(c) : As per given co .% re of the circle is the point
of intersection of thg=23

y l1=0and3x-y—-4=0
. centre is (H 1
fe the-Ci

A
N

&

the diameter form

54.

N
N

Also circ circle be given 2nr = 10%
“r=>5
. Required e of circle is

Q= 5
W+ 2y -23=0

ugtlon of circle 4B as diameter is given by

mE-—a)+-—qg -B) =0
V-xp+a)-y(@+p)tpat+gh=0.(1)

(1) touches axis of x so put y = 0 in (1) we have

55.

2 x(ptoa)tpo+gB=0 - (2)
} and D = 0 in equation (2) B, B)

o (p+ o) = 4[po + gp]

= (p — @) = 4qp e —

Now o - x, B >y
. (p — x)* = 4¢g(y) which required locus of one end point of
the diameter.

56. (b) : Let the equation of circle cuts orthogonally the circle x?

+3y2=4is

¥+ +2ex+ 2y +c=0 (D)
o 28,8, + 2f, f, = ¢,c, (Where (-g, —f) are point of locus)
=>c=-4

Again circle (i) passes through (@, b), so

a*+ b+ 2ga+2fb+4=0

Now replacing g, f by x, y respectively

s 2ax + 2y — @+ PP +4H=0

57. (d) : The equation ax* + 2hxy + by?> = 0
= - mx) (y — myx)
2h 1

74(:

b

(%)

my+ m, =

_3
mymy = ¢
and 3x + 4y =0= m = -3/4
2

m,= ——
2 c
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Now by (*) we have

o 3_1,2 3 1.8
4 4c¢ ¢ 4 4c¢  4c
3 9

= _224_(: Le=-3

58. (a) : If m, and m, are slope of the lines then by given condition

my + m, = 4mm,

2c 4
= 73
= c=2

By using ax? + 2hxy + by =

—2h a
= m+tm, :Tandmlmzzz
59. (d) : Given O4 + OB = -1
ie. a+b =-1 A}l 4, 3)
. equation of the line be /
B
x oy /(b,t))
- =1
a l+a
B S R IR
a l+a
= a =x2(@sa=2b=-13
anda=-2b=1)
. xX_y Y
z_Z x* L Y
so equation are 2 3 =1 and S5 1

60. (c) : Let locus of point C(%, k) and centroid (o,
As (o, B) lieson 2x + 3y =1 . 200 + 3 =1
Now centroid of ABC is

2+ (2)+h-3+1+k [ﬁk;z %
3 3 )08 3

h 3(k-2)
RENOIEBENS
= 2h+3k =9 = 2 9
61. (c) : The equation of nom\%
1
yfyf-E(xfxl)
dx <

= y-—asi (x — a(1 — cos 0))
a, 0)
8x and —*ZQ
TS T

yz_ﬁ_

=92 . x=-"7= =
=Y ST
So the required point is x = 8 , V= @
63. (d) : Let o, B is the point of locus, equld@ (a,, b))

and (a,, b,) is given by
(o - a1)2 +PB-b )2 (a0 — a2)2 b
=a’+ b?-2a,0-2bB - a’ 2oc+2b2B—O
= 2(a, — a))o + 2(b2 —b)B + = b, —a?
D(a2 1)x+(b7b)y

pa— 2 + b 2

=>c= __[‘11

64. (a) : Let (h -ordlnate of centroid
os sin ¢ +1

e ﬁ% bcost+0

=aqgsint— b cost ...(i1)
B3 aring (i) and (ii) then adding we get
> — 1) + (3k)? = a*(cos’t + sin®!) + b*(cos’t + sin’f)

gReplacmg (h, k) by (x, y) we get choice (a) is correct.

}5 (c¢) : Given equations are

¥ —2qxy —1y* =0 (D
¥ —2pxy —1*=10 .(2)
Joint equation of angle bisector of the line (i) and (ii) are same

¥y

1+1 —g
= g+ 2y-g@?=0 ..(3)
Now (2) and (3) are same, taking ratio of their coefficients
1 _-r
q 1
= pg=-1

66. (c) : According to the problem square lies above x-axis
Now equation of 4B using two point form. We get
y =y = mx - x)
(y —asin a) = —w [x — a cos a]

A(cosa +sina)

= y(cos a + sin o) + x(cos o — sin o)
=g sin ocos o + sin o) + a cos o (cos o — sin a)
= a(sina + cos’a)
= a(l)

67. (b) : Co-ordinate of centre may be (1, —1) or
(=1, 1) but 1, -1 satisfies the given equations of diameter, so
choices (a) and (d) are out of court.

Again tR?> = 154, R*=49 . R=17
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68.

69.

70.

71.

. Required equation of circle be
(x— 1>+ @+ 1)>=49
= x>+ - 2x+ 2y =47

@ (- 1P+ (=32 =
(x—4P+ 1+ 12 =9 . G4,

~C(,3)and r =1t =1
—-1) and r, =t,=3

50 C,Cy = \JA-12+(B+17> =5

Now for intersecting circles

ry+r,>CCyand |[r, — r,| < C,C,

“=>r+3>5and [r-3/<5
= r>2and 5<r-3<S5
= r>2and 2<r<38
= re(®2,9

(d) : Since the normal at (b#,%, 2bt,), on parabola y* = 4bx
meet the parabola again at (bt,%, 2bt,)

t,x +y = 2bt, + bt passes through (b2, 2bt,)

= t4,bt,> + 2bty = 2bt; + bt}
=> (2 - 1) =20 - 1)
= (it =-
2
> Lt4= -
t
t 2 t
- - _Z _
2 f 1
(b) : Eccentricity for x_ + Z—z =1
a’
is B2 = @*(1 —€)
2 2
- X y .
and eccentricity for 144 81 ~ 1is
25 25
2, 42
+ b
¢ = 4 : |
!
81
g = ,Jl+—=
144

Again foci = aje; = —

’ABC is isosceles

Again product of the slope of AC and AB

1
=35 (-5) = -1
= AC 1 4B
= rightat 4 @

72. (c) : Given median of the equilateral tria
In A LMD, (LM)* = (LD)2 + (MD)?

>

(LM = 9a2 + [L— y\ﬁ%
AN
3

= Z(LM)2 = 942 My = 124%
Again in triangle OMD (% )2 + (MD)?

L
R = (3a — R} + >
- R2= 92 Q & '
= 6aR =,124>
R = 2a N

So equation o

(x—0) Q)= R2 = (2ay?

= x2 < W2

uation of circle be x> + 3% + 2gx + 2fy + ¢ = 0.
s through (0, 0) so ¢ =0

it passes (1, 0) so —g =3
x?+)?+2gx + 2fy = 0 and x? + % = 9 touches each other.
. equation of common tangent is 2gx + 2fy -9 = 0 and distance
from the centre of circle x> + * = 9 to the common tangent is
equal to the radius of the circle x> + )2 = 9

[0+0-09]

Jag? +ap? =3

=32 =4+ f7) 9

—4[—+ fzj
24 X+ P=9 QX2+ P+ 2ex+ 2 =0
9=1+ 4f —p Common tangent
=2 2gx+ 2fp=9
f=+\a
f=x 2

Centre of the required circle be [ % N3 j , [ % L2 j

74, (d):.'.(h,k)is( p_ P j ,

2coso 2sina

cos o = &
2h°
sin o, = s
2k
=  sin?0 + cos’a ( I ,oj
cos o
2 2

p__ P

4
4 4k? x y p2
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75. (a) : Using fact : Pair of lines Ax?> + 2hxy + By>=0 are L to
each other if 4 + B=0
= 3a+da-2=0
= a+3a-2=0
=  There exist two value of @ as D > 0

—3+:17
a:T

76. (a) : Let (o, B) is the centre of the circle whose radius is 3.
. Equation of such circle be

x—af+(@y-pr=3

o+ B2 —20x — 2By +25=9

WA+ -2 -2 +25=9

¥+3y2=25-9

x2+y2: 16 andx2+y2:25

4<x*+)? <64

77. () : As s = ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represent a
pair of line

Lud iy

a h g
h b fl=0
g f ¢
or abc + 2fgh — af* — bg> — ch* =0 (D)

Now say point of intersection on y axis be (0, y,) and point of
intersection of pair of line be obtained by solving the equations

e s
Ox :O:ay

Os <
5203ax+by+g203 x

Os
and 5203hx+by+f203

{hy1+g:0

=0

meet at y-axis .. x =0
=  b?+ 2fy + ¢ = 0 whosk
f*=bc
af? = abc
Now using (2) and ( e on (1) we have
<

&

abc + 2fgh — af? — bg> — ch* =0
= (abc — af?) + (fgh — bg®) + fgh — ch* = 0

= 0+0+fgh—ch®*=0

ch? = fgh
Equation of circle x* + y?> =1 <

Now adding (2) and (4)
2fgh = ch® + bg?
(¢) : Equation of chord y = mx +
Joint equation of the curve throug @ rsection of line and
circle be given by x* + y? = '45,)
= ¥l - m?»)+ 2mxy =
) o
Now tan 6 = + ere
- h=m,b=0
AN
tan 45&
<X 2m
242 =0

J2 and -1 £ 2

ommon tangent to the curves be

V(4)

3=

and .. y? = 8ax = 4(2a)x
Equation of tangent to parabola

y=mx+ — ..(2)
m

which is also tangent to the circle
¥+ =2a% = (2a)?
Now Distance from (0, 0) to the tangent line = Radius of circle
2a 1

. g X =
N
= m1+m?)-2=0
= M-1D)m+2=0
= m==1

2a
y=mx+—
m

2a
Required equation of tangent y = mx + —
m

== (x + 2a)
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13

If the lines ¥~2_Y¥=3_2-4 anq x-1_y-4_z-5 are
1 1 —k k 2 1
coplanar, then £ can have
(a) exactly three values (b) any value
(c) exactly one value (d) exactly two values
(2013)

Distance between two parallel planes 2x + y + 2z = 8 and

4x+2y+4z+5=0 is
7 3

®) 3 @ 3
(2013)

5 9
@ 3 ©) 3
An equation of a plane parallel to the plane
x—2y+ 2z—5=0 and at a unit distance from the origin is
(A x-2y+2z2-1=0 b)) x—2y+2z+5=0
() x—2y+2z-3=0 (dx—-2y+2z2+1=0

. x-1_y+1 z-1 x-3
Ifthe lines S T3 T4 and 1
then k is equal to
(a) 9/2 (b) 0 () -1

Statement-1 : The point 4A(1, 0, 7) is the
point B(1, 6, 3) in the line

x_y-1_&g
1 2
2

x
Statement-2 : The line :

(@@) 3
segment joining A(1, 0, d , 6, 3).
(a) Statement-1 gt ement-2 is false.

bisects the line

(b) Statement-1 is atément-2 is true.

(c) Statement-1 {r I”tement-Z is true; Statement-2 is a
correct explan or Statement-1.

(d) is A€, Statement-2 is true; Statement-2 is
xplanation for Statement-1.

(2011)
etween the line x = yT_l _z-3

3z=4is cos”" (,/%) then A equals

and the plane

DIMENSIONAL

GEOMETRY

(a) 2/5

(c) 2/3 (2011)
7. A line 4B in three-din{¢ ace makes angles 45° and

120° with the positiyg d\he positive y-axis respectively.

If AB makes C ith the positive z-axis, then

0 equals

(a) 30° @ (b) 45°

(c) 60° (d) 75° (2010)

8. State %‘%e point A(3, 1, 6) is the mirror image of the
poi >4) in the planex —y +z = 5.

2 : The plane x — y + z = 5 bisects the line segment

%A (3, 1, 6) and B(1, 3, 4).

(af\Statement -1 is true, Statement-2 is true; Statement-2 is

a correct explanation of Statement 1.

%@(b) Statement-1 is true, Statement-2 is true; Statement 2 is not

} a correct explanation for Statement-1.

(c) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true. (2010)

x-2 y-1 z+2

9. Let the 3 = 5 - 2 line lie in the plane
x+ 3y —oaz+ B =0. Then (a, B) equals
(a) (76, 7) (b) (Sa 715)
(¢) (5,5 (d) (6,-17) (2009)

10. The projections of a vector on the three coordinate axis are
6, -3, 2 respectively. The direction cosines of the vector are

6 3 2 6 3 2
(a) 5°5°73 (b) 70 707
-6 -3 2
© - 5.5 (d) 6,-3,2 (2009)
11. If the straight lines
x-1 y-2 z-3 x-2 y-3 z-1
T R T B S
intersect at a point, then the integer k is equal to
(@) -2 (b) =5
(c) 5 (d) 2 (2008)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The line passing through the points (5, 1, ) and (3, b, 1)

(17 —13)
crosses the yz-plane at the point \0, > ) Then

(a) a=8,b=2
(c) a=4,b=6

) a=2,b=8

d) a=6,b=4 (2008)

Let L be the line of intersection of the planes
2x+3y+z=1and x + 3y + 2z = 2. If L makes an angle a
with the positive x-axis, then cos o equals

1 1
(@) 1 ®) 5 © 5 (d) %

(2007)
Let G=i+)+k,b=i—j+2k and
¢=xi+(x— 2)}' — k. If the vectors ¢ lies in the plane of @ and
b , then x equals
(a) — 4 (b) 2

() 0 (d) 1.

(2007)

If (2, 3, 5) is one end of a diameter of the sphere
x?+y?+ 22— 6x — 12y — 2z + 20 = 0, then the coordinates
of the other end of the diameter are

(a) (4a 3a 5) (b) (4a 3a 73)

() 4,9,-3) (d) 4,-3,3). (2007)

If a line makes an angle of n/4 with the positive directions
of each of x-axis and y-axis, then the angle that the line

N

makes with the positive direction of the z-axis is

@3 ® 5  © @ 3.

The image of the point (-1, 3, 4) in t %
x—2y=0is
® (5, 11, &9
9 3
(d) (g, & : (2006)

17 19
T T T 4
@ ( 3703 )
The two lines x = ay + b, z =

x=day+b,z=cy+d are alar to each other if
(@) aa’' + cc' = -1 =
a C
(© —+-,=-1 =1 (2006)
a C a C

(b@ (c) 30° (d) 45° (2005)
2y 4 cuts the sphere
+ — 2 = 0 in a circle of radius

3 (©) JE (d 2. (2005)
x+1:y—1:z—2

1 2 2

between the line and the

22,

23.

24,

. iwith direction cosines proportional to
. meets each of the lines x = y + @ = z and
X
Iy . .
ersection are given by

g(a) (3a, 2a, 3a), (a, a, 2a) (b) (Ba, 2a, 3a), (a, a, a)

0D

26.

27.

28.

29.

30.

© 5

)
The distance between the line
F = 2i-2j+3k+L(i —j+4k) and the Ela

@ >

w |

@ -3

Fo(i+5j+k)=5is

10 1
@ 35 (b) @
© 5 % % (2005)

If the plane 2ax — 3ay + ‘% 0 passes through the
midpoint of the 1in‘ the centres of the
+ Oy

Q

spheres x? + y? 4 -8y — 2z = 13 and
X2+ 2+ 22— 10x + & 8 then a equals

(@ 1 b) 2 (d) 2. (2005)
The intersection heres

X2+t + —z=13 and

X+ Y+ - + 4z = 8 is the same as the intersection

of one/pf'the sghere and the plane
(a) » ~ 2 =1 by x-2y—z=1
) d 2x—-y—-z=1.

z=1

(2004)

a = 2y = 2z. The co-ordinates of each of the points of

(¢) (3a, 3a, 3a), (a, a, a) (d) (2a, 3a, 3a), 2a, a, a).

(2004)
Distance between two parallel planes
2x+y+2z=8and 4dx + 2y +4z+5=01s
(a) 7/2 (b) 572
(c) 32 (d) 92 (2004)

A line makes the same angle 0, with each of the x and z axis.
If the angle B, which it makes with y-axis, is such that
sin’ = 3sin0, then cos?0 equals

(a) 3/5 (b) 1/5

(c) 2/3 (d) 2/5. (2004)
If the straight linesx =1 +5,y=-3 —As, z=1 + As and

t . .
Y= ¥= 1 + ¢,z =2 —¢, with parameters s and ¢ respectively,

are coplanar, then A equals

(a) —1/2 (b) -1 (c) =2 (d) 0. (2004)
- -3 - - —4 -

The lines % =57 = 5t ang S =257 = 5

are coplanar if

(@ k=1or-1 (b) k=0 or -3

(¢) k=3 or-3 (d) k=0 or 1. (2003)

The two lines x = ay + b, z = cy + d and
x=a'y+b',z=—c'y+ dwill be perpendicular, if and only
if
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31.

32.

33.

(@) aa' + bb' + cc' =0

b) @ta)yb+b)+(ct+c)=0
() aa’ + cc' +1=0

(d) ad’ + bb' + cc’ +1=0. (2003)

2
a a

If |p »2 1+b°|=0 and vectors (1,@,a2),(1,b,b%) and

1+d°

2
c C

1+

34.

The shortest distance from the plane
12x + 4y + 3z = 327 to the sphere
x2+y2+z2+4x -2y - 62=155is

() 11% ) 13
(©) 39 (d) 26.

Two systems of rectangular axes have the
plane cuts them at distance a, b, ¢
origin, then

(2003)

e prigin. If a
a’, %, ¢' from the

&

1 1 1 1
(1,¢,¢?) are non-coplanar, then the product abc equals @ 2 +l?_c7+ 2
(@) -1 (b) 1 (©) 0 d 2. (2003) L1 11
A tetrahedron has vertices at O (0, 0, 0), (b) a2 b 2 g2
A(1,2,1),B(2,1,3)and C (-1, 1, 2). Then the angle between { 1 1
the faces OAB and ABC will be (c) 2+t 3+t~
(a) cos(17/31) (b) 30° a” b Xg
c) 90° d) cos!(19/35). 2003 1
© @ cos 959wy ’ o)
The radius of the circle in which the sphere a b
x*+y?+ 22+ 20— 2y~ 4z - 19 = 0 is cut by the plane | 36, The dur, normabto the plane through (1, 0, 0), (0, 1, 0)
x+2y+22+7=01s which angle n/4 with plane x + y = 3 are
(a) 2 (b) 3 a b
1,1, V2
(c) 4 @ 1. (2003) @ ®) V2
% @ V2,1, 1. (2002)
Answer Key
(©) 4. (a) 5 (@ 6. (¢
(a) 10. (b) 11. (b) 12. (d)
(©) 16. (b) 17. (d) 18. (a)
(b) 22. (a) 23, (d) 24. ()
(@) 28. (¢ 29. (b) 30. (¢
(b) 34. (b) 35. (¢ 36. (b)
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ngxpﬂa/na/ﬁ/o/ws/ ®

1. (d):For the lines to be coplanar Angle between line and plane (by deﬁni@i

1 -1 -1 =sin—1[ 11422443 J J

1 1 —k=o0 I 2+9V1+4+422

ko2l 543\

SO, % % = 1 (Sil’lz A\ S
Expanding, we get 1(1 +2k) + 1(1 + ) - 12 -k =0 14(5+17)
S R+ 1+ 2%k+1-2+k=0 (5+32.)>% %
= ——+5=14

=>kK+3k=0 = kk+3)=0 .. k=0,-3 5422

So there are two values of k. = (54302 A5 4} + )
2. (b):The planes are — 25 + 300 D2 5A2 =70 + 1402

4x +2y +4z=16, 4x +2y +4z=-5 — 300 +

. 16 — (-5) 21 7 = 300L=2 A =2/3
Distance between planes = —————==—"= —
Va2 422442 02 1 1

3. (c) : Equation of a plane parallel to 7. (@ - ﬁ’m Y

x—2y +2z—5=0and at a unit distance from origin is x — 2 1 1

+n2=1, we have n“=— = n=—
2y +2z+ k=0 4 2

@=1 = |kl=3 % positive values, so n=l
3 D\/Ei ;) 2

SLx=2y+2z-3=0

= cos€)=l. s 0=60°.
or x—2y+2z+3=0 2

(b) : Let the image be (a, b, ¢)

Thus by image formula, we have

x-3 y-k z @ a—l_b—3_c—4__2(1—3+4—5j
= 1 -1 1 3
or 2ri+1=r,+3,3r,—1=2r,+k 4r =
=2r—r,=2,and 4r; —1r, = — 1
so(a,b,0)=(,1,6)
Again the midpoint of A(3, 1, 6) and B(1, 3, 4) is

(2, 2, 5) & the equation of the plane is x — y + z =5.

=

=—= =2

-1 1

a-1 b-3 c-4
1

-2r, =3 = r1=_73andr2=

W2 1=-10+k= k=10,
G As the point lies on the plane, so the plane bisects the segment

5. (d):The direction ratj tho' line segment joining

AB. But it does not explain statement-1.

A(1, 0, 7) and B(1, 6, , —4). o x=2 y-1 z+2
The direction ratio given line is (1, 2, 3). 9. (a):The line is 3 5 2
As 1.0 +6.2 - ave the lines as perpendicular The direction ratios of the line are (3, -5, 2).
Also the midoidg@> As the line lies in the plane x + 3y — oz + B = 0,
we have (3)(1) + (-5)(3) + 2(-a) = 0
= -12-20=0. .. oa=-6

Again (2, 1, -2) lies on the plane
= 2+3+200+B=0

= pB=2a-5=12-5=7
Hence (o, B) is (-6, 7).
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10. (b) : Let the vector FQ be (x1 — x2, y1 — y2, z1 — 22)

we have x1 —x2=6
y1—y;m=-3
Z1l—22=12

Length of PQ
PO = (5, = %,)* + (3, = ) + (5, - 2,
V62 +32+22 =36+9+4=7

The direction cosines of FQ are
N —X N—V 175
PO ° PQ ° PQ

e (8-2,2)
ie., 70 T 7

11. (b) : As the lines intersect,
we have
which on solving given 2k* + 5k — 25 =0
= 2K+ 10k-5k-25=0
= 2k(k+5)-5k+5=0
= (2k-5&k+5=0
5

L k=-5 =
2

12. (d) : The equation of the line passing through
(3, b, 1)and (5, 1, a) is

x=5 y-1 z-a
2 1 o1 MO

The line crosses the yz plane where x = 0, i.e.

-5=2p ..

1
Again y:u(l—b)+1:7

N
S

17.

18.

14.

15.

3 1

Then cosol = ——=—.
V9+9+9 3

Second method
If direction cosines of L be [, m, n, then
20+3m+n=0, [+3m+2n=0

After solving, we get, L_m_n

(b):d=i+j+k, b=i—j+2ka

E=x[+(x—2)]—l€

[Gdbc]=0

1 1 1 %

1 -1 =0

x x-2 -1 @

DI(IZHN. 20+ 1(x-2+x=0

=5-2x -2=0

=>x=-2.

(c):c%j?here =(3,6,1)

Let d of diameter is (o, B, v)
o=4, 6:BL3:>B:9

2
=y=-3

: Let required angle is 6
[= cos%, m= cos%thenn: cos6
We know that /2 + m? + n? =1
2T 2T 24 _
= cos 4+cos 4+cos 0=1
1,1 2
= — 4+ = =
> + > +cos"0=1
= cos’ 0=0=0=mn/72
Thus required angle is 7/2.

(d) : Image of point (x', )/, z') in
ax + by + cz +d =0 1is given by

_z—z'  2ax"+by'+cz'+d)
a b c a’+b* +c?

x+1 :y—3:z—4 :—2(—1—6)

. xX—x
(a) : Fact : Two lines PR =

X=X _ V=)
a b, )

and

are Lifaa, + b b, +cc,=0
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b

-d
c

X — z

Given lines can be written as %

x=b' _Y :z—d’

a' 1 ’

and 1 B

As lines are perpendicular
aa +1+cc =0

= aad tcc =-1

19. From given line

% md 5= —le -3
aja, +bb, +cicy
\/alz +b12 +cl2 \/azz +b22 +c§
6-24+18 o
2 +22 +(=6)2 22 +(<12)2 + (-3)?
0= 90°.

z

<

cosO =

cosO =

20. (a) : Centre of sphere is 1/2, 0, —1/2

R = Radius of sphere is ,[gz +f2ew?—c
= l+l+2 SR :‘/E
4 4 2

23. (d) : Centre of spheres are (-3, 4, 1) and (5, -2, 1)

2ax — 3ay + 4az + 6 =0

=>2a-3a+4a+6=0=a= @
(d) : Equation of the plane of i\@ Qf two spheres

M@1,1,1)

CI (_39 43 l) CZ (59 _23 l)

using mid point in the equation

24,
S, =0=3S,is given by § 0

10x -5y —5z=5
S
(b):GivenAB:% “_T
. x+a
o0 55O
Letpz(‘ dO=02r—a, A, 1)
Directionraarer727»+a,r77»fa,r77»

=

= -z=1

25.

- )
. . r-h-a r—»X
d = 1 distance from centre to the plane is equal to = 1 = 3
j (i) (iii)
o414 3 D@and (i) =>r—-r=2a ..(1)
d:% =£ and (iii) > A =a r=3a \A=a
VI 427 +1 o p=(3a,2a,3a)and O = (a, a, a).

.. Radius of the circle

sphere to plane

{807

(b) : Angle between the line and plane

is same as the angle between the lip c

and normal to the plane -

cos(90-0) = G +hiby KGN
Jad +b7 @gfg

(Ix2+2x (—(ﬁwr\%

12422 +\2/2Q®k

o

—»_@

5

2

9

1.
6

21.

plane

=1
3

22,

(=27 +3k)-(i+5j+k)—(=5)|
Y 2 2 2
1" +5 +1

>

Let x, v, z
2x+y+2z-8=0
w2ty +2z,-8=0

, be any point on the plane

)
e

2Qx+y+2z-8)+21] 21 7
T a2 62

27. (a):Ifaline makes the angle o, B, y with x, y, z axis respectively

then
P+m?+n =
= 2P+mr=1lor2n*+m>=1
= 2cos?0=1—cos?p (o =7y = 0)
2 cos?0 = sin’p
= 2 cos’® = 3 sin?0 (given sin’p = 3 sin’0)
= 5cos?0 =3
28. (c) : From the given lines we have
xllzy;3:zklzs )
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x-0 y-1 z-2
and ) -(B)
As lines (4) and (B) are coplanar

1 -4 -1

1 - A| =0

1 2 =2

= Q@A -20) +4(-=2 -1 -12+Ar) =0
= S5A=-10 A =2
29. (b) : Using fact, two lines

XN _ Y- _z2-4

d
9 by a "
X=Xy V=)V 272 .
= = are coplanar if
a by %)
Xp=X =N 2275
9 by 1 =0
a b, 55}
1 -1 -1
=1 1 —k|=0
k2 1
= +3k=0
k=0ork=-3

30. (c) : Given lines can be written as
x-b y-0 z-d
a 1 ¢
x-b' y-0 z-d
a 1 <

and

. Required condition of perpendicularity i
aa' +cc' +1=0 @
31. (a) : As vectors (1,@,a2), (1,b,b2 e

S
&

¢,c*) are non

coplanar.

abc) = 0 by using (A)

32. (d) : Concept using angle between the faces is equal to the
angle between their normals.

. Vector L to the face OAB is OA x OB

= 5i — j — 3k and vector L Y

ABx AC =i-5 - 3k

. Let 0 be the angle between the faces @
(5i—j—3K)-(i=5) - &

- cos 6= |5i—j—3k||i—5j@
19 .

cos 6= — ..0=cos
35

33. (b) : The radius and centx§
¥+ )2+ 22+ 2 -

VIZ 412 +4 119 e (-1, 1,2)
PB 1 from CQN lane
4
2

|-1+2+

1+27+2

Now, AP — PB?

@ In order to determine the shortest distance between

plane and sphere, we find the distance from the centre
> of sphere to the plane-Radius of sphere

12x+4y+32-327=0
. Centre of sphere is (-2, 1, 3)

Required distance is
|-24+4+9-327]

—J@? #1243 4155

127 + 4% +32
=26 — 13= 13 units.
35. (c¢) : Now equation of the plane through (a, 0, 0) (0, b, 0)
0, 0, ¢) is

X y z

(%)

+ + =
x-Intercept  y-Intercept  z-Intercept

XLYLE
a b ¢

So the distance from (0, 0, 0) to this plane to the plane (*)

is given by

~Jo+o0+0-1]

1
1 J1+1+1 J1+1+1
al b: P al b: 2
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1
1 1 1

+
2 2 2
a' b’ c'

Similarly, d, =

0,0,¢)
or (0, 0, ¢)

0,0, 0)

(a, 0,0)

or (', 0, 0) % +% +§ =1
(0, b, 0)
Yy oor (0,6, 0)
Now d, = d, given (as origin is same)
1 1

- -

1 N 1
= =

a b

36. (b) : Let DR’s of normal to plane are a, b, ¢
ax — 1)+ b))+ c(z) =0 *)
= a0 -1)+b()+c0)=0

(by using QN (%))
= —a+b=0=a=0»

Also angle between (*) and x + y + 0z =3

cos L= %@
4
A

\/12 +12\/a2 +b%+ 2 at +
= 242+ ? =442 %
c==++2 a

o a,r = 2a
NS) ,LN2 or 1, 1, -2

with choice (b)
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= A a4 = A A oA
1. If the vectors AB=3i+4k and AC=5i-2j+4k are the
sides of a triangle ABC, then the length of the median through
Ais
@ Jas () 18 © 72 @ 33
(2013)
- . A
2. Let AB=3i+4kbe two unit vectors. If the vectors
¢=a+2band d=5a+4b are perpendicular to each other,
then the angle between is
n n
@75 ® 5 © @ 3
(2012)
3. Let ABCD be a parallelogram such that AB = E],E) =pand
ZBAD be an acute angle. If 7 is the vector that coincid
with the altitude directed from the vertex B to the side&
then 7 is given by
(p-4) 3(p-19)
(a) F=4g—|>—|p (b) F=-3G+—"—7
57 (s
e 3(p) AN
(c) 7=3G——"—"p d F=-g+ 012)
(#-p) ™\
_ 1 (. » 2 -
4. If a :—L31+k and b= hen the value
V1o
of (25 7E)~|:(ﬁ X I;) X (a + 2[;)}
(@ 5 (b) 3 (d -3
(2011)
5. The vectors 7 andb rpendicular and ¢andd are

two vectors satisf '
vector 4 is equ
b SN

(2011)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COM

Y MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE
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(a) —f+f—21€

(© f-}-2k (2010)

@

7. Ifthe vectors —=5@> D)4 +4k and G=Ai+j+uk
are mutually% hen (A, n) =
(a) (73, (b) (2a 73)
(¢) (-2,3) (d G,-2) (2010)
Q N N A . .
8. Let z= d ¢=i-j-k . Then the vector satisfying
ixbEe=Y)and 4-b=3is
+]—21? ) 20~ frak

) i+j-2k (2010)

. Yfthe vectors A=i—j+2k b=2i+4j+4k and & =27+ ] +puk

10.

are mutually orthogonal, then (A, p) =
(@ (3,2 (b) 2,-3)
(©) (-2,3) d G, -2)

If #, v, w are non-coplanar vectors and p, g are real numbers,

(2010)

then the equality
[3ii pv pw|—[pV W qii]—[2W gV gii] = 0 holds for

(a) exactly two values of (p, q)
(b) more than two but not all values of (p , q)
(c) all values of (p, q)
(d) exactly one value of (p, q) (2009)
11. The non-zero vectors Zi,l; and¢ are related by
G=8b and ¢ =—7b. Then the angle between @ and ¢ is
n n
@n () 0 © 5 @ =
(2008)
12. The vector G=qi+2;+ ﬁ]; lies in the plane of the vectors

b=i+j and ¢ :]A'+I; and bisects the angle between

b and & - Then which one of the following gives possible values

of o and [3?
@ o=1,p=1 (b) =2,p=2
) a=1,B=2 d a=2,B=1 (2008)
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13. If § and $ are unit vectors and 0 is the acute angle between (@) 2 (b) V2
them, then 24 x3v is a unit vector for 3 3
(a) no value of 6 (c) % (d) ¥ 04)
(b) exactly one value of 6
(c) exactly two values of 0 22. Let u, v, w be such that |u| =1 |[v]|=2, 3. VIf the
(d) more than two values of 0 (2007) projection v along u is equal to that of w({lon nd v, w

14.

15.

16.

17.

18.

19.

20.

21.

The values of a, for which the points 4, B, C with position
vectors 21 — j + k Q- 37— Sk and ai =3+ k respectively are
the vertices of a right-angled triangle at ¢ are

(a) 2 and 1 (b) -2 and -1

(¢) 2 and 1 (d) 2 and —1.

If (Gxb)xZ=ax(bx&), where @, b and¢ are any three

(2006)

vectors such that @-b#0, b-¢ =0, then d andé are
(a) inclined at an angle of 7/3 between them

(b) inclined at an angle of 7/6 between them

(c) perpendicular

(d) parallel. (2006)

If @, b, ¢ are non-coplanar vector and A is a real number
then [(@+b)WbAE | =[a b+¢ b for

(a)
(b)
(©
(d) (2005)<

Let a, b and ¢ be distinct non-negative numbers. If the vect

af+aj'+cl€, {+k and cf+cj'+bl€ lie in a plane, th R
(a) the arithmetic mean of a and b %
:%;;005)

no value of A

exactly one value of A
exactly two values of A
exactly three values of A.

(b) the geometric mean of a and b
(c) the harmonic mean of a and b
(d) equal to zero.

Let G=i—k,b=xi+j+(1-x)k an

¢=yi+x+(1+x—y)k. Then [3, s depends on

(a) only x . o

(c) neither x nor y d dy. (2005)
For any vector 4, the val +(d x j’)z +(ax l;)2
is equal to

(a) a a?

() 4a> < ) 23 (2005)

If C is the mid and P is any point outside AB,

(b) P4+ PB+2PC=0

(d) PA+PB=2PC (2005

s b and ¢, then sind equals

5

29.

)
>

are perpendicular to each other th TN equals

@ Via (b 7 (c) 2 Nd) 14.
(2004)

If a, l; , ¢ are non-coplana d A is a real number,

then the vectors & +2b + and (21 —1)¢ are non-

(a)
(b)
(©
(d)

3i + %&ch displace it from a point i+ 2} +3k to

the oo 4 4} + k. The work done in standard units by

is given by
(b) 30

(2004)

O
2 (c) 40 d) 15.

r
(2004)
t a, b and ¢ be three non-zero vectors such that no two
of these are collinear. If the vector @ +2b is collinear with
¢ and p + 3¢ is collinear with g (A being some non-zero

scalar) then @ + 2b + 6¢ equals

@ ¢ (b) b ) ra ) 0.

(2004)
G,b,¢ are three vectors, such that G+b+c= 0,
|b|=2,|¢| =3, then G@-b +b-¢+ ¢-a is equalto
(a) -7 (b)) 7 () 1 (d) o.

(2003)

The vectors AB =3i +4k and AC =5i -2 + 4k arethesides
of a triangle ABC. The length of the median through 4 is

@ V72 (b)) 33 (c) 288 (d) VIs.
(2003)
Let ii=i+j, v=i—) and w=7+2j+3k If 7 is a unit
vector such that #-7=0 and v-72=0, then |w-7]| is equal
to
(@) 1 (b) 2

©) 3 ) o.

(2003)
If u,v and w are three non-coplanar vectors, then
(@+V—w)-(f—V)x(V—W) equals
(b) i -wxv

() o.

@ u-vxw

(2003)

©) Bu-uxw
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30.

31.

32.

33.

Consider 4, B, C and D with position vectors 7{ —4}' + 7l€,
i—6j+10k, —i —3j+4k and 57 — j+5k respectively. Then
ABCD is a

(a) rhombus

(b) rectangle

(c) parallelogram but not a rhombus
(d) square. (2003)
If Gxb=bx¢=Cxa then G +b + ¢ =
(a) abc (b)y -1 (© 0 (d) 2.
(2002)

G=3-5] and b =6i +3] aretwo vectorsand ¢ is a vector
such that ¢ =dxb then |g| : |l;| - lél=

(@) 34 :45 .39 (b) 34 : 45 :39

(c) 34 :39:45 (d) 39 :35:34.
(2002)
3ME+2u(@xb)=0 then
(@) 3L+ 2u=0 (b) 3n=2p
(€ A=np (d) A+ p=0. (2002)

34.

Answer Key
(a) 3. @@ 4.
(d) 9. (a) 10.
(@) 15. (@) 16.
(d) 21. (d) 22.
(a) 27. (b) 28.
(b) 33. (b) 34.

If |@|=5,|b|=4,|¢|=3 thus what will be the value of

, given that @ + b + ¢ =0

\@-b+b-c+c-a

(a) 25 (b) 50 (c) 25 (
002)
. If a, l;, ¢ are vectors show that zf/g-bé?:() and
ldl=7, Il =5, |l = 3 then angle en Wi p and ¢

is N

(@) 60°  (b) 30° () 4 () 90°.
(2002)

If @ b,¢ are Vectors%Q [a b ¢]=4 then

c
[Gxb bxé &xd]
@) 16 ) 6 4 ) 8.
(2002)
. If |a|=4, l;‘ = angle between g and p is g then

(5 xE)z is eq
(a) 48 Q (b) 16

(d) none of these (2002)

(©) 5. (b) 6. (a)
(a) 1. (a) 12. (a)
@) 17. (b) 18. ()
() 23. (a) 24. (o)
©) 29. (a) 30. (%)
(a) 35. (a) 36. (a)
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ng/pﬂa/na/bllo/ms/

L (d): ap= l(A—B+A—C) A Also b and ¢ are orthogonal = 2A + 4% 0
1 2 Solving the equation we get A = — Z'Q
=,1G,0,4)+(5,-2,4)) 8. (d): We have [/ mb n¢]= Imn[d lars , m, n

C - - R
1(8_28) (4,-1,4) 5 M Also [abél=[béad]l=[¢adb]
‘A—‘=\/42+12+42=\/£
2. @):¢=q+2b, d=5a-4b
. Gd=0 = (a+2b)-(50—4b)=5-4b-a+10b-a—8
= 6ba-3=0 = B-&:% .'.€)=E
3. (d):7=BA+AQ Asaq ati01 , roots are real
Q = -23¢’20
= — g+ projection of BA across AD P = ¢g=0
q_i_(l"i)l’
Pp) , q) = (O 0) is the only possibility.
4. (c): (2d—-Db)-{(@xb)x(d+2b)} K, Wehaveuxb+c—
— (2 —b){(@x b)x G+ 2@ x b) x b} <g ultiplying vectorially with , we have
e e e x Ax(@xb)+axc=0
=2a-b){(a-a)b—(a-b)a+2@@-b)b —2(b-b)a} - -
- - = (d-b)a—(d-d)b+axc=0
=(24-b)-(b-2d) =—4d-a-b-b=- o o
) Axc=(j-k)x(i-j-ky=-21 -]k
5. (b):a-b=0 (given) Thus, 3(]/'\_]/2)_25_2;'\_}}_]2:0
az() - NoA A
- . “ b=—i+j-2k
bxc=bxd=ax(bxc)=ax(bxqd A A
10. @) : G=i—j+2k > b=2i+4]+4k >
b—(a.b d)b —(a.b)d Aaoa
= (@8- (@b)=@.dh-(@b) VI
= (Ab)d=-(ac)b+(@@b)c d and ¢ are orthogonal = d-¢=0 givingA—1+2u=0
- = _(a-c)p &b np Also I;andEareorthogonalz 20 +4 +4u=0
(@b) % Solving the equation we get A = -3, u = 2.
. : h ixb+¢= -
6. (a) .We. ave uxb.+c 11. (a): G=8p
Multiplying vectdpia we have
X ¢=-7b
AX(Axb)+dxi>
- (C 7 dandb are parallel and 5 and ¢ are antiparallel.
= (a-b)a-(a-ayb @ =0 Thus g and ¢ are antiparallel.
f ><(<Ab—]o—f<) =—2f—f—lA< Hence the angle between g and ¢ is 7.
72i-j~k=0 . — .
12. (a) : g lies in the plane of b and¢. Also gz bisects the
¥ a0 a A N angle b and é. Thus &= A(b +¢)
7. jt2k , b=2i+4j+4k, c=ri+j+uk [ a (+ o+ =)
re orthogonal = d-¢=0 giving ou+2]+Bk kLH‘J J+kJ kLH‘ZJ.“‘kJ
NG R 72

+2u=20
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on comparison, A =+/2a,A=+2and A=+2p
Thus ao=1and B =1

13. (b): |2ax30|=1 = 6|V |sin@]=1=> sin0=

AN —

24 x 37 is a unit vector for exactly one value of 6.

14. (a) : Now C4-CB=0

4 .
(2i = j+k)

(ai =3]+k)
c

B (G-3j+k)
where CA = 2-a)i-2j
and CB=(1-a)i -6k

= a@-3a+2=0=>@-2)a-1)=0
= a=1,2
15. (d) : Given (Gxb)xé=ax(bx?c)
=  (b-d)a=(a-b) = Ma=MA7<
(A =b C,A, =d-b are scalar quantities)
= aleé
16. (a) : From given

A2(G+b) - (MbxAZ) = G-(b+C)xb

= A2G-(Ab +AE)+A2b - (Mb xE)=a- (G x b)
= AMabel=-[a b c]=>2+1=0
>0 +1=0 D<0

= No value of A exist on real axis.
(b) : We are given that points lies in the .,, ¢/ We know

17.
that the vector L, M, N are coplanar

P

18. (o) :

o

independent of x and y.

19. (d):Let @ =ai+bj+ck
L al = alz+b12 +c12
L@xi)t= blz +c12
Similarly (@ x j’)z = al2 +c12

@x D7 = a} +87 @
s(@xi) +(@x ) +(@xk)’ =2(af bf@
= 24°. Q

20. (d) : Let P is origin

Ldxi = —bhk+

(0)

> §|b||c|a (As given)

-(b-¢)a =

%\5“4&

~5<b)c
Q 8

%‘5“5| = cos 6 =-1/3

242

9 3

Ve o -

m

(a): Given
e

Also‘ft‘ =1, \7‘ =2,

-~ .2
Now |u—v+w|
= W24V24 w2 _2U V-2V W+ 2u-w
=1+4+9+0=14

23. (a) : Using the condition of coplanarity of three vectors
1 2 3
0 41 =0
0 0 2x-1
s L
=1=0 7.
24. (c) : Total force F = 17"1 + ]7"2 = 7i + 2j — 4k and displacement
(2 = (22 - c?l

:(571)i+(4_l72)j+(k73k)
WD =F-d=28+4+ 8 =40

25. (d): As @+2b is collinear with ¢

. da+2b=P¢

andb + 3¢ is collinear with @ . b +3¢ = 0d ...(i)
Now by (i) and (ii) we have

G—-6¢ = Pé—2Qa

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [335 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

Vector Algebra

95

= a(l+20)+ c¢(-6-P)=0
=1+20=0and-P-6=0
0=-12,P=-6
Putting these value either in (1) or in (i) we get
d+2b+66=0
(a) : i+b+¢ =0
Consider (a + b + ¢)?
R+ b0+ A2 +2b+b.C+E-a)

(a®>+b* +c?)
D

26.

—(@-b+b-c+c-d) =

(12 + 2% +3%)
2

=7

27. (b) : Median through any vertex divide the opposite side into

two equal parts
AB+ AC = 24D

—_—

1 — —

1
= 18— 2j + 84]

|4D| - 53
28. (¢): A || ixy Vod-A =0= Vi
Uxv <
now n = 7573
|u V|
Ll ohy - Q
" G
Now W-ii= ‘(i+2j+3l€).(—l€)‘
29. (@) :(il +V —W)-[if XV —id x W+ ¥ x W]
VXV =0

(U xV)—u-( x W) +ii-(V x W) & Y
HVUXV =V (U X W)+ v.(V S %
—w- (U x V) + w- (i x W) —w-(V %
=u.(Vxw)+v.(wxiu) 7 u

i
= -(Vx W)+ (¥ xW w)
=u.(Vxw) ¢ cN* [bc a]l =[ca b))

31.

b2 +|C]2+2@- ¢
\ +16+9+2(a’-5+5-8+8-a’)=0
> ¢-a)=

37.

(C) : If possible say G+b +& =0

= b+c =-a
Zi><(5+5):—a><c_i ®
= axb = ¢xa
Similarly bxé = éxa @@
axb = bx¢é = ¢xa

. ¢ =39k Q

Now |Z1|:\/374,5 %
& |=|39% %

|ﬁ|:‘l§. Hs -39

(b) : 3A

= either por cl|bxa

but S

()¢ G+b+3)?=0

(@) : Given G+b +¢ = 0, we need angle between
b and & so consider b +¢ = —a

= b+ c* + 2|b| |c| cos 0 = a?

a’-b>-c> 49-25-9 1
2|b||c] 2x5x3 2

= cos 0 =
. 0= 60°
(a) : Consider [ x b b x ¢ ¢ x a

= (axb)[kx(cxa)] where k= b x¢
axb-[(k-a) —(k-¢)a]
(axE).[[(bxc).a]a—[(Exa)-c]a

Il
~~
QU
X
Sy
p—
—
~~
S
X
[V
p—
Q
e
Y]
|
(e
Il
—
—~
S
X
o
N
Q
SN—
1
~~
I\Y)
X
S
N

.5}

(b) : Using fact: (G x b)? = a*h* — (@ b)?
= a*h?* — a’b?* cos?0

i
=(4x27-(4x2P coszg

T 1
:64Xsinzg:64>< 2216

e
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15 STATISTICS

All the students of a class performed poorly in Mathematics. | 6. If the mean deviation of nu ,1+2d,...,1+100d
The teacher decided to give grace marks of 10 to each of the from their mean is 255, qual to
students. Which of the following statistical measures will not (a) 20.0 0.1

change even after the grace marks were given? (c) 20.2 10.0 (2009)
(a) mec.han (b) mode 7. The mean of thi , b, 8, 5, 10 is 6 and the variance
(c) variance (d) mean (2013)

is 6.80. of the following gives possible values
Let xy, x, ...., X, be n observations, and let be their arithmetic of a and b?
mean and o2 be their variance. (@) a=37b= ) a=0,b=7
Statement 1 : Variance of 2x,, 2x,, ...., 2x, is 40°. (c) %2 d a=1,b=6 (2008)
Statement 2 : Arithmetic mean of 2x,, 2x,, ...., 2x, is 4.

avérapgle marks of boys in class is 52 and that of girls
¢ average marks of boys and girls combined is 50.

(a) Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is false. ercentage of boys in the class is

(c) Statement 1 is false, Statement 2 is true. a2y )80 (b) 60
(d) Statement 1 is trufa, Statement 2 is true; Statement 2 is @ ¢) 40 () 20. (2007)
a correct explanation for Statement 1. (201 &}

S lation 4 has 100 ob ti 101, 102, ...,
If the mean deviation about the median of the number: k UPPOSE @ pOPUIAtIon . ® observa 10ns.
. 200, and another population B has 100 observations 151, 152,
....... , 50a is 50, then |a| equals

(a) 4 ®) 5 © 2 (d) @ .y 250. If 7, and Vj represent the variances of the two
11)

populations, respectively, then V,/Vy is

For two data sets, each of size 5, the vari %en to @ 1 (b) 9/4

be 4 and 5 and the corresponding mean®axg<giygn to be 2 (©) 4/ (d) 273, (2006)
and 4, respectively. The variance of the bined data setis | 10. Let x,, x,, ...., x, be n observations such that
(a) 5 (b) 1 (ONE % (d) 13 lez =400 and Y x; = 80. Thena possible value of » among
2 B 2 the following is
(2010) (a) 18 (b) 15

Statement-1 : The Varianc% reven natural numbers (c) 12 (d) 9. (2005)
is " 4_1 11. In a frequency distribution, the mean and median are 21 and
Statement-2 : ’[@ ORfirst n natural numbers is 22 respectively, then its mode is approximately

n(n+1) ) (a) 20.5 (b) 22.0

———and the ares of first n natural numbers is (©) 24.0 (d) 25.5. (2005)

12. In a series of 2n observations, half of them equal a and

remaining half equal —a. If the standard deviation of the

explanation for Statement 1. observations is 2, then |a| equals
3 1 %s true, Statement 2 1§ false. (a) 2 () V2
nt 1 is false, Statement 2 is true.
Itement 1 is true, Statement 2 is true; Statement 2 is 1 J2
Qq.correct explanation for Statement 1. (2009) (c) o (d) o (2004)
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13. Consider the following statements :
(1) Mode can be computed from histogram
(2) Median is not independent of change of scale
(3) Variance is independent of change of origin and scale.
Which of these is/are correct?
(a) only (1) and (2) (b) only (2)
(c) only (1) (d) (1), (2) and (3). (2004)
14. The median of a set of 9 distinct observations is 20.5. If each
of the largest 4 observations of the set is increased by 2, then
the median of the new set

15. In an experiment with 15 observations on x, the following
results were available.

x* =2830, Yx=170

One observation that was 20 was found to be
~ ?.

replaced by the correct value 30. Then th rected
is

(a) 188.66

(b) 1 N
(c) 833 (d) (Z!i! (2003)
16. In a class of 100 students there oys whose average

(a) is decreased by 2 ., marks of the complete
(b) is two times the original median arage of the girls?
(c) remains the same as that of the original set
(d) is increased by 2. (2002)
Q<
N Answer Key
(c) 2. (b 3. (a 4. (b) 5. (¢ 6. (b)
7.  (a) 8. (2 9. () 10. (a) 11. (¢) 12. (a)
13. (a) 14. (b) 15. (d) 16. (b)
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S

.o 18t : . . s .
1. (¢): 1 ) solution : Variance doesn’t change with the change 1 45-90 55 1
of origin. =—(40+105)-9="—"——""="="—",
20 golution : 0> = lZ(x» - x)? 10 10 10
S 2nd golution : NS
1 _ 2
G% = ;2{(%‘ +10) - (x + 10)} Hence 6,” = o,° o2=4,n =5 ¥ =2 @
2 = — ¥ =
2. (b): X1, X3, X3, ... X, AM. = ¥, Variance = ¢? 63=5 1ny,=5 X,=4
Statement 2 : AM. of 2x,, 2x,, ..., 2x, - T+ 1,5,
12 1y +11,

Given A M.=4x .. Statement 2 is false. P \d\\;_i_ 72
o= ”101&%% 1 T1p4)

3. (a) : Median is the mean of 25" and 26™ observation.

25a+ 26a

M=250126a_ 555, 5 55 11
2 _ 2 _ 1
Sl =0) 0
-
MD(M)=*"———
W=
1 2
= 50 =%{2 ! a|><(0.5+1.5+...+24.5)} . ¢ Sum of first n even natural numbers
=2+4+6+...+2n=2(1+2+..+tn)

= 2500=2lal-22.25. . lal=4

N
2 Gi\} =2 n(n2+ D =n(n+1)
4. (b) : 1% solution:
@ Mean(f):mzn+l
ol=4|¥=2 % n
G% =5/y=4 %

Variance = %(Z x,)? —(x)?

g

h oo =10 1
We have =—=2 = 2= Q =@+ 4+ (@) - (n+1)

Similarly, Zyi =20

1
= ;-22(12 +22 4.+ n?) —(n+1)?

_ i n(n+1)(2n+1)

_ 2
;. 6 (n+1

:g-(n+l)(2n+l)—(n+l)2

- (”;1) [2(2n +1) = 3(n + 1)]
_ (n;—l).(n_l):nz—l

6. (b): The numbersare1,1+d, 1 +2d, ..., 1+ 100d.
The numbers are in A.P.
Then mean = 51 term = 1 + 50d = x (say)
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_r 1101 _
Mean deviation (M.D.) = o X —Xx|
i=1

1
:m[50d+49d+48d+....+d+0+d+2d+...+50d]

+d+0+d+2d+ ... +50d]

! 2d(1+2+ ... +50)

~ 101

1 50-51 50-51
St 2 T
But M.D. = 255 (given)
50-51

Wd =255

d

101x255 101x 255

50 % 51 2550 101

= d=

(a) : The mean of a, b, 8, 5, 10 is 6
a+b+8+5+10
— =

=a+b+23=30 = a+b=7

Z(xi_A)z _

— =

—6)> +(b—6) +4+1+16
:>(a ) +( 5)+++ _68

= a®>+b>—12(a + b) + 36 + 21+72=5%6.8 = 34
=S+ -12xT7+72+21 =34

a+ b =25

using (1) we have

a?+ (7 -ayY=25 = a*+49 —14a+ a*>=25
=a*-Ta+12=0 a=3,4alsob=3,4
(a) : Let x and y are number of boys and girls in
respectively.

52x+42y =50
xX+y

(D

Again variance = 6.8

2)<
N

x 4

Dx:4y:>;:fand ad

x+y:

1

Required percentage = o o

Series B = 151, 152, 153,
Series B is obtained by g
of series A, we know that va u c
of origin both sepes Raye g same variance so ratio of their
variances is 1.

(a) : Using wel
> AM. of the n ; s S
QO . 80

Jn o on

10. t that root mean square of number

=Vn 24 = n=>16

= n = 17 but not given in choice.

.. n = 18 is correct number.
11. (c¢) : Using fact, mode = 3 median — 2 mean
=3x22-2x21=322-14)=3x8 =24
12. (a) : According to problem AQ

d = value of X- X
a

X
Xy
X

Value of X

a
a

3.))(a) : Mode can be computed by histogram

Median will be changed if data’s are changed so (2) is correct.

»

14.

Variance depends on change of scale so (3) is not correct.

(b) : Total number of observations are 9 which is odd which
means median is 5" item now we are increasing 2 in the last
four items which does not effect its value. The new median
remain unchanged.

(d) : Xx = 170 and Xx* = 2830

Increase in 2x = 10 and 2x’' = 170 + 10 = 180

Increase in Yx> = 900 — 400 = 500 then

>x'2 = 2830 + 500 = 3330

2
[%XISOJ =222 - (122 =78

15.

1
—EX3330—

(o + X +...+ X100) _

16. (b) : Using X = 72
(b) g 100
X, o X, = 7200 ...(1)
Again A Xyt Xy _ s
70
X+ o+ x=75%x70 ...(11)
7200 — 5250
.. Average of 30 girls = T: 65

==
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A multiple choice examination has 5 questions. Each question

has three alternative answers of which exactly one is correct.

The probability that a student will get 4 or more correct answers

just by guessing is
10 17

@) b = 2

Three numbers are chosen at random without replacement

11
(©) (d) 3 (2013)

from {1, 2, 3, ....., 8}. The probability that their minimum is
3, given that their maximum is 6, is

1

d —_
@ o
(2012)

If C and D are two events such that C c D and P(D) # 0,
then the correct statement among the following is

_P(D)
(b) P(C ID)= )

3
© o

® 5 -

@ | :

(@) P(CID) < P(C)
(¢) P(CID) = P(C)

bl e

© (3]

An urn contains nine balls

(2011)
N

(2010)
are chasen at random (without replacement)

2.3, ... 201,

ree are red, four are

blue and two are green. Th s arg drawn at random without
replacement from the ability that the three balls
have different colpur

(a) 1/3 (b) N (c) 1721 (d) 2723

DX

Q 1
10 4+ 10g10 3
@@ ot d-Togie3
@)ne ticket is selected at random from 50 tickets numbered

12.

PROBABILITY

(a)
(b)

(©
(d)

1
Ina binotion B(n, p= Z) , if the probability of

at leas &ss is greater than or equal to 10’ then n is
gregter

9
(b) 10g10 4-— 10g10 3
4

@) Togg4-loge3 (2009

00, 01, 02, ...., 49. Then the probability that the sum of the
digits on the selected ticket is 8, given that the product of
these digits is zero, equals

@ 5  ®

14

50

14
(2009)

A die is thrown. Let 4 be the event that the number obtained
is greater than 3. Let B be the event that the number obtained
is less than 5. Then P(4 U B) is

2 3
@5 ® 3 ©0

(c) (d)

@ 1 (2008

It is given that the events 4 and B are such that

1 1 2
P(A):Z,P(A|B):5 and P(B|A):§.Then P(B) is

1 1 1 2
@ 3 b) = © 3 (d) 3 (2008)

. A pair of fair dice is thrown independently three times. The

probability of getting a score of exactly 9 twice is
(a) 8/729 (b) 8/243

(c) 1/729 (d) 8/9. (2007)

Two aeroplanes I and II bomb a target in succession. The
probabilities of I and II scoring a hit correctly are 0.3 and
0.2, respectively. The second plane will bomb only if the
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13.

14.

15.

16.

17.

18.

first misses the target. The probability that the target is hit
by the second plane is
(a) 0.2

(c) 0.06

(b) 0.7

(d) 0.14. (2007)

At a telephone enquiry system the number of phone calls
regarding relevant enquiry follow Poisson distribution with a
average of 5 phone calls during 10-minute time intervals. The
probability that there is at the most one phone call during a
10-minute time period is
6 5

®

P
5 @

55 e
(2006)

A random variable X has Poisson distribution with mean 2.
The P (X > 1.5) equals
(@ 0

() 3/e

(a) (©

(b) 2/e?

) 1-2.
e

Three houses are available in a locality. Three persons apply

for the houses. Each applies for one house without consulting

others. The probability that all the three apply for the same

house is

(@) 1/9 (b) 2/9

(c)y 7/9 (d) 8/9. (2005)

Let 4 and B be two events such that P(AUB):%,

1 stands fol<

(2005)

P(AnB)=1 and P(4)= -, where 1
4 4

complement of event 4. Then events 4 and B are x

(a) equally likely but not independent X

(c) mutually exclusive and independent iz

(d) independent but not equally likely.

(b) equally likely and mutually exclusive

005)
The mean and the variance of a binomial distih 4 and
2 respectively. Then the probability of 2 is:

19.

20.

21.

22,

24,

(a) 0.35 (b) 0.77
(c) 0.87 (d) 0.50.

004)
The probability that 4 speaks truth is 4/5, while thj bi
for B is 3/4. The probability that they contradiet er
when asked to speak on a fact is Q
@ (2004)

(a) 7/20 (b) 1/5
(c) 3/20 (d) 4/5.
The mean and variance of a rand ariaple X having a
binomial distribution are 4 ¢ 2 ectively, then
PX=1)is
(d) 1/32.
(2003)
. 4 peleets two of the horses at

(a) 1/16 1/8
robability that Mr. 4 selected

(b)

Five horses are in a r:
random and bets on t

the winning horsg
(a) 3/5 1/5
(c) 2/5 (d) 4/5. (2003)
Events 1@ mutually exclusive events such that
P(4) +1, (B):l_Tx and P(C):%. Then set of
s of x are in the interval
113
() [3’ 3}
11
(d) [5, ﬂ- (2003)

A die is tossed 5 times. Getting an odd number is considered
a success. Then the variance of distribution of success is
(a) 8/3 (b) 3/8

(c) 4/5 (d) 5/4. (2002)

A and B are events such that P(4 u B) = 3/4,
P(A n B) = 1/4,P(A)= 2/3 then P(ANB) is

(a) 5/12 (b) 3/8
(a) 128/256 (b) 219/ (c) 5/8 (d) 1/4. (2002)
(c) 37/256 ) 2 : (2004) 25. A problem in mathematics is given to three students 4, B, C
A random variable X has the&b\ l@ stribution: and their respective probability of solving the problem is
X 1 E ,.\,&\ \'L‘)\V 6| 71% (1/)2, 31//: and 1/4. Probability({)l;atljlzle problem is solved is
a
PX) :|0.15]0.23]0.19{04m:20|0.08 [0.07 |0.05 © 273 d 153. (2002)
For the events £ = {X i{@pu umber} and F'= {X <4},
the probability PéE :
<
\\\) Answer Key
d) 2. (@@ 3. @@ 4. (a) 5. (b) 6. (o
(d) 8. (@ 9. (d 10. (c) 11. (b) 12. (d)
3. (d) 14. (d) 15. (a) 16. (d) 17. (d) 18. (b)
19. (a) 20. (d) 21. (¢ 22. (d) 23. (d) 24. (a)
25. (a)
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S

1. (d) : P(correct answer) = 1/3 The total number of ways n(S) = 2C, @
4 5 57 V37 x24 1
: o s (1)(2) 5. (1 : ity = - -
The required probability = C4(§j (gj +°C; (gj The desired probability = —; C, \; 17 85
Now statement-2 is false and stat is true.
_5x2 1 _11

replacement. Let A be the event that the maximum of chosen 4
numbers is 6. we want - (3 @

Let B be the event that the minimum of chosen numbers is 3.

35 3*5 = 3*5 7. (d) : Probability of at least o S
=1—-Nosuccess=1-"
2. (d) :3 numbers are chosen from {1, 2, 3, , 8} without where ¢ = 1 — p = 3/4

112
P(B/A)zp(AmB)f&:g:l
P(B)  5c, 10 5
8C3
3. d): P(ClD)=% as C c D, P(C) c P(D). @
. P(C n D)= P(C)

P(C)

%@D " g0 : log103
o —lo
We have, P(CID)=——" \ 810 810
P(D) . (d) : Any number in the set
As 0 < P(D) £ 1 we have P(C|D) = P(C) : S = {00, 01, 02, ...., 49} is of the form ab where

ae{0,1,2,3,4 and b € {0, 1, 2, ..., 9} for the product of
digits to be zero, the number must be of the form either x0

4. (a) :Probability of at least one failure
=1 — P(no failure) = 1 — p?
31 which are 5 in numbers, because x €{0, 1, 2, 3, 4}
>

Now 1- p5 23 @ or of the form Ox which are 10 in numbers because
xe {0,1,2,..9}
= p’< 3172 thus p S% p [0 2% The only number common to both = 00
Thus the number of numbers in S, the product of whose digits
_9IX8xX7 \ iszero=10+5-1=14
6 Of these the number whose sum of digits is 8 is just one, i.e.

08
The required probability = 1/14.

5. (b): n(9)="c,

‘:@
2o
Il
o
b

n(E) — 3C1 . 4C1 .2
<

The desired probgbi . 9. (d):4=1{45,6}
Also B = {1,2, 3, 4}

Wehave AU B=1{1,2,3,4,5,6} =S
Where S is the sample space of the experiment of throwing

6. (¢) : Number
Number of’

a die. P(S) = 1, for it is a sure event.
Hence P(4 U B) = 1

10. (c) : From the definition of independence of events

P(ANB)

P(AIB) ==
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11.

12.

13.

14.

15.

16.

Then P(B) - P(A/B) = P(A N B) (1)
Interchanging the role of 4 and B in (1)
P(A)P(B/A) = P(B N A) .(2)

As A N B =B N A, we have from (1) and (2)
P(A)P(B/A) = P(B)P(A/B)

1
4

1 1

2
o=
3

= 3

= P(B) % = P(B)=

[SSTRN)
|

(b) : Possibility of getting 9 are (5, 4), (4, 5), (6, 3), (3, 6)

. . . . 4 1
Probability of getting score 9 in a single throw = p = 369

Required probability = probability of getting score 9 exactly

2
ice 3. (L 8 )_ 8
twice = C2(9) x(9)_243.
@: P(1)=0.3,P(1)=1-0.3=0.7,
P(I1)=0.2,P(1)=1-02=0.8

Required probability = P(T N 1I) = P(T)P(II)
=(0.7)(0.2)=0.14.

(d) : We know that poission distribution is given by
—Aq T

P(x:r):%where?»zS

Now Px=r<1)=Px=0)+Px=1)

- -\ 6
_e e _ -5 _
= 0l + m =e (1+5)_§
e\
d: P(X=r)= (A =mean)

!
w PX =r>15) :’}3(2) +PB3) + .0
=1 - [P0) + P(1)]

(

K

&
@

:1—|:672+

(a) : No. of houses = 3 = Nq
No. of applicants = 3,
.. Total number of events = 33

1.3 _
= 3>< 2 P(A)P(B)

are independent but not equally likely as
P(4) # P(B).

103
17. (d) : Given np = 4 and npg = 2
npg 2 1 1
= ——=—=— =1-12=—
T p 4 2P 2
Now npg=2 .. n=38
BD is given by P(X = r) = 8C, p q”@
28

1 8
PX=r=2)= 8C2[Ej =

18. (b) From the given table prime
2,3,5,7

humbers are

‘E” denote prime

‘F’ denote the number < Q

s PE)=PQ2or3 0%
(Events 2, 3, 5

= PQ2) + P(3) + .62

p
P(F) = P(1 ®e 1, 2, 3 are m.E.)
= P(1) +:&( =50
PEE N 5%3 = PQ2) + P(3) = .35
P

PE U Ep= T P(F) - P(E N F)

=.6 35 =
19. %— L P(4)=
3 _
@ . - P(B) =
~ w we needed P(4) P(B) + P(B) P(A)

).

17

Bl

41,31 1
} 574747520
20. (d) : Given mean np = 4, npg = 2
g 21 _
= np =4 9= p= 2andn—8
®
Now P(X=r) = SC’[EJ
(Use p(X =r)="C.p'q""
. Xlgc[lT_JL__i_
S PE=D=RGG) T Texae 32

21. (c) : No. of horses = 5
3

4
Probability that ‘4’ must win the race = 1— P(4)P(B)

4
Probability that A4 can’t win the race = gX

22
20 5
22. (d) : 4, B, C are mutually exclusive
0< P+ PB)+PC)<1 ()
0 < P(4), P(B), P(C) < 1 ..(11)

Now on solving (i) and (ii) we get
1

<x< —
2

(!
3
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1 n
2. d:n=5p=q=102 P(X—r)—5C,[—j _ 240 25
2 32 4
% 5 fix fix
1 ll 5 1 1 1 1 ~ @ é
(0) 0 [gj 0 0 2 4
24. (a) : Given P (4 U B) = 3/4
(1Y Ix5 5 P(A A B) = 1/4
@1 7G5 32 0 P(4) =23
5 2
1 . _ 2
@ s [—j 2x10 2 10 LB g
2 32 32 By using P(B) = P(4 U B)
5
1 3x10 » 10
50| = 32 =
3) C3[2j 32 32
s 25. =12
1 4x5 2 5
s | — 4° — 2
@ C“[J 32 32 =3
s SC[lf 5% 22 R L P@) -
- X — — S =
) 763 32 £y : o wi
Now problem solved if any one of them will solve the
80 , 240 proble Q<
2= ) f,xi::Tz X fxs = ) at ledst one of them solve the problem)
_ 5 probability none of them can solve the problem.
X = mean = — — — —
2 UBUC)=1- P(A) P(B) P(C)
123
2 I
Dl (D fix =l- gy =

o= (B2 Q
=3
Q
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17

1. Ifx, y, z are in A.P. and tan’lx, tan’ly and tan'z are also in

A.P., then
(a) 2x=3y =6z (b) 6x =3y =2z
(c) 6x=4y =3z d x=y=z (2013)

ABCD is a trapezium such that AB and CD are parallel and
BC L CD.1If ZADB =0, BC = p and CD = g, then AB is equal to

P

p2 + qzcose
p2 cos0 + qzsine

(a) (b)

pcosO + gsin®

(p* +4°)sin® (* + g%)sind

CY pcosO + gsinO (2013)

(pcosO + qsine)2

tanA

1-cotA
secA cosecd + 1

secA + cosecA(d)

cotA
1-tanA

The expression can be written as
(@) (b) tand + cot4 <
(©) sind cos4 + 1 (20%
Ina APQOR, if3 sin P+ 4 cos Q = 6 and 4 sin O + 3cos P= 1%&

the angle R is equal to
(a) m/4 (b) 3m/4 (c) 5m/6

&
If 4 = sin*x + cos*x, then for all real x %

)
(@ (b) <2

1<4<2

<A<1

W

(©) (2011)

56

@ ®

16

For a regular pol}%
and the circums '
following is

(2010)

3 denote the statements
+cos P +cosy=0

+sinPB+siny=0

11.

13.

TRIGONOMETRY

(2009)

int C on the ground is 60°. He moves away
along the line BC to a point D such that

" .
% ! 75
- ( 2 \/§+1 (b) 2 \/5—1 m
@(c) %(\Eu)m () ?(ﬁ—l)m (2008)
>10 The value of is cot(cosec’1§+tan’lg\
) \ 3 3)
@ 17 ®) 17 © 17 @ 17
(2008)

A tower stands at the centre of a circular park. 4 and B are
two points on the boundary of the park such that AB (= a)
subtends an angle of 60° at the foot of the tower, and the
angle of elevation of the top of the tower from 4 or B is 30°.
The height of the tower is

(@) a/\3
(©) 2a/\3

(b) a3

(d) 2ay3. (2007)

. The largest interval lying in (_Z—n,g) for which the function,

+log (cosx) is defined, is

o[

F)=4" +cos™! (% - 1)

(2007)

o1 x -1(5)_
If sin 5)+cosec 7=
(a) 4 (b) 5

%, then the values of x is
(d) 3. (2007)
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14.

15.

16.

17.

18.

19.

20.

21.

22,

If 0 < x < m and cosx + sinx = 1/2, then tanx is
1-+7 4-7
@ # ®) <3f>
© —(4+3ﬁ) ) @ . (2006)

The number of value of x in the interval [0, 37] satisfying the
equation 2sin’x + 5sin x — 3 =0 is

(a) 4 (b) 6 ©) 1 d) 2. (2006)

Ifin a AABC, the altitudes from the vertices 4, B, C on opposite
sides are in H.P., then sin4, sinB, sinC are in

(a) H.P.

(b) Arithmetic-Geometric progression

(c) AP

(d) GP. (2003)
Ifcos™! x—cos_lg = a, then 4x2 — 4xy cosol + )2 is equal to
(a) 4 (b) 2sin2a

(c) —4sin’o (d) 4sin’o. (2005)

In a triangle 4BC, let £C =g- If r is the inradius and R is
the circumradius of the triangle ABC, then 2(r + R) equals
(@ a+bd (b) b+c

() ¢c+a d a+b+ec (2005)

In a triangle POR, if £R = g If tan(g) and tan(%) are

the roots of ax> + bx + ¢ =0, a # 0 then
(a) b=a+c (b) b=c
(c) c=a+b da=b+c

A person standing on the bank of a river observes that thg

river is 60° and when he retires 40 meters away fiQ e

the angle of elevation becomes 30°. The breadt thesiver i

(a) 40 m (b) 30 m

(©) 20m (d) 60 m.

Kl

23.

24,

25.

26.

27.

29.

Let o, B be such that 1 < o — B < 3m. If
sino + sinfd = -21/65, and cosa. + cosf = —27/65, then tHey
of cosOL;ﬁ is
6 33
@ 55 ® 7350 © 730

(a) are in GP.
(c)
In a triangle ABC, medians
£DAB = /6 and ZABE
(a) 16/3
(c) 64/3

Ifin a triangle ABC, acos? (%) + ccos%
a, b and ¢ @

satisfy a + b = ¢

vertical pole is

(a) 40 S (b) 60 m
(c) (d) 20 m. (2003)
The € radii of inscribed and circumscribed circles for
idgs/regular polygon of side a, is
a T b1
a) t(ﬂ) (b) acot(ﬂ)
a T b1
ZCOt(ﬂ) (d) acot(;). (2003)

e trigonometric equation sin~'x = 2sin"'q, has a solution for

(a) all real values (b) lal< %
1 1 1
(©) Ialzﬁ (d) §<|a|<ﬁ- (2003)

In a triangle with sides a, b, ¢, r, > r, > r; (which are the ex-
radii) then

(@ a>b>c

(¢) a>band b <c

by a<b<c
(d a<band b > c.
(2002)

some 0 < a < X Then the greatest afgkedef e triangle is N .
@ 120° (b)Y DX 30. cot'{(cosa)z]than'l[(cosoc)z]:x
(c) 60° (2004) then sin x =
(@ 1 (b) cot}(0/2)
If u=+a?cos?0+b>sin’ Sy 0+57 cos? 0 (¢) tano (d) cot(ov2) (2002)
then tl.le dl.ﬁ“erence betweea( um and minimum values 31. The number of solutions of tan x + sec x = 2cos x in [0, 27)
of u? is given by o s
(@) (a + by \ b) 2vVa? +b? (@) 2 ) 3 (©) 0 d 1.
(©) 2@+ b)) % @) (a - b (2004) (2002)
(\\ < Answer Key

2. (d) 3. (3 4. (d) 5. (¢ 6. (b)

8. (b 9. (¢ 10. (b) 11. (a) 12. (b)

14. (¢) 15. (a) 16. (c) 17. (d) 18. (a)

20. (c) 21. (a) 22. () 23. (0) 24. ()

26. (a) 27. (a) 28. (%) 29. (a) 30. (a)

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [347 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

Trigonometry 107
ng/pﬂa/na/bllo/ms/
1. (d:Asx,y,zareinAP. =2y=x+z . (@) | 5. (c):4=sin%x + cos2x i
tan 'x, tan 'y and tan 'z are in A.P., then We have cos*x < cos?x
2tany = tan 'x + tan”'z sin’x = sinx %O\;
2tan”' y=tan"! (lx+ Z) Adding sin%x + cos*x < sin’x + c%
= AVESE
= tan~ L 2)_t (lirZ) AgainA=t+ (1 -2 =£ = % >0,
I-y e B where minimum is 3/4
Thus y = xz . (i)
From (i) and (ii), we get x = y = z. Thus —<A <1.
Remark : y # 0 is implicit to make any of the choice correct. 6. (b 34
. + i + =
2. (d):Using sine rule in triangle ABD, we get (b) : cos(x ingdn(c + B) =
a4 B Also sin(q ven tan(o — ) = 5/12
AB _ BD P +sind 3.5
sin  sin(0 +p) "~ sin(@+p) _ tan(oc+B)+ il 12 _36+20 _56
p = =
3 T 48-15 33
; t@n(oc B) 13,5
As tanB ==, W¢C have . 4 12
D q C
sin(@ + B) = sinB cosP + cosH sinf 7. % —cos—
. q p pcosO + gsin0 % n
= 0. ——— + 0- = —_———
sin 2, 2 ° > 2 \/27 n
p+q P +q p+q -~
Thus we et
2 2\ . < &
We then get AB = w x
pcosb + gsind X} ie,n=4, acceptable
tanA tA % cosZ=1 ==2 3 tabl
. _tan co —=— —== n =3, acceptable.
3. (a).l—cotA 1-tanA " 37 no3
_ sin? A N cos’ A cos£=—3 = 22 n = 6, acceptable
cosA(sinA — cosA) sinA(cosA - sin no2 n 6
sindA — cos’A But cos % % will produce no value of .
(smA — cosA)cosAsinA 1 2 1
(SlI‘lA —COSA)(SIH A+smA;q>s As E < 5 < E = COS—<COS—<COS—
(sinA - cosA)sinA @
. MW
1+ sinAcosA = —>—>— = 3<n<4 (impossible)
=" =1+ secA 3 n 4
sinAcosA
4. (d) :3 sin P+ 4cos Q = 8. (b):cos(B—y) + cos(y— o) + cos(o. — B) = — 3/2

sin P + 4 cos Q <%+4(¢6) Thus,R=§,

(cosP cosy + sinf siny) + (cosy coso. + siny sinct)
+ (cosal cosP + sina sinf) = — 3/2
2(cosP cosy + cosy cosa. + cosal cosf3)
+ 2( sinf} siny + siny sinot + sino sinf) + 3 =0
{cos?aL + cos?P + cos?y
+ 2(cos cosP + cosP cosy + cosy cosa)}
+ {sin?a + sin’fB + sin%y
+ 2(sina sinf} + sinf siny + siny sino)} = 0
(cosat + cosP + cosy)? + (sinc + sinf + siny)? = 0
Which yields simultaneously

=

coso + cosP + cosy = 0 and sina + sinf} + siny = 0
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9. (c) : 1° Solution : . 1 x . 1(4) =
. 13. (d): sin™ | T |+sin” | - |=7
Let height of the pole 4B be h. Then 5 5) 2
BC = h cot 60° = p//3 = sin’l(%) :%—sin’l(%)
BD = h cot 45° = h @
—BC= X _ginl T _gin (4
As BD - BC=CD 5 —sm(2 sin (5))
A
X _ .714)_ ( 713)_3
= =cos|sin" = |=cos|cos” = |== x=13
) 5 ( 5 5)7s %
4. (:0<x<mn @
B 60 o< 4;50 >h Given cosx+sinx:% Q
h .= . .
= h-2==7 = WB-1)=73 = By squaring both sides)
V3
_ 3 133+ :7*5(\/§+1)m
N 2 2 =
27 Solution : tanx =
We use the fact that the ratio of distance of B from D and that
of B from C i.e. BD to BC is +/3:1
BD BD 3
—_—= that —=—
BC = V3. so that &5 N 15. (a) 72520 5 siny -3 =
A
X S/4,sinx # =3
@Im = %, we know that each trigonometrical function
B 60° 45° mes same value twice in 0 < x < 360°.
¢ 7 b % n our problem 0° < x < 540°. So number of values are 4
Then BD:\/_;EICD:\/_;EI-7:7\2/§(\/§+1) \} fike 307 1307 3907 310°
_ - % 6. (c) : Altitude from 4 to BC is AD |
73 _ L
As AB = BD, the height of the pole = T\/—(*ﬁ @ Area of A = 5 ADxBC
2 - Areaof A
10. (b): COt(cosec’12+tan’lg\ % a - AP
\ 3 3/ % -, Altitudes are in FLP.
.43 412) %, %, 24 € HP B D c
—Cotktan Z+tan 3) a’ b a
(0 3,2) = L lenr = a b cear
=cot tan_lu :cot( i . ] ]
3.2 % 17 17. (d) : Using cos™ 4—cos B
43
el [1_ 2\Ja_ g2
11. (a) : OP = Tower = cos (AB+ (1=47)yd-5 ))
OAB is equilaterabytrigngle cos 'y — cos'? =
.. OA=OB=AB = 2
In A AOP ; ¥ 2
’ : X 2 1= =
%} A o = 2 + VI=x7 41 cosa
A S N AN R
\ = (cosoc 2) (1-x )(1 4)
B = 4x? — 4xy cosa + )2 = 4 (1 — cos’a) = 4sin’a.
efined if —1< 2> —1<1and cosx >0 .
. =2R
] 18. @: 5 -
Osx<7. - 2R (A)(- C=90° and
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Trigonometry 109
21)% +(27)
tang:L 2(1+cosoccosB+sinocsinB):( ) +(@27)
2 s—c (65)2
~ 1170
L= (-0 201+ cos o= P = 3
tan% = tan45° =1 cos? (0 —B) _ 1170 - 130x9
2 4x65x65 (130)x(
a+b+c
=——F————-c¢;2r=a+b-c a-
2 cos — =
adding (A) and (B) we get 2(r + R) = a + b.
19. (¢) : LR = 90° ZP+ Z0 = 90° As t < o — B < 37 then co
P_9% Q0 P_, 0
2 2 20 2 2 . ,C
tanP/Z  1—@n0/2 24, (d) : 2a cos )
= 1 1+tanQ/2 = a(l +cos C)
0 0 = atcta
= tan£+tan— = l—tanﬂ-tan— (a cos &+
2 2 2 2
= atct
b _,_¢c = a
= a =1 a 4
( tang, tan% are roots of ax’ +bx+c:0) 5. () %Q& 30° d> E
. . _CaDor s TN
= , l=c=a+t b. / 3 9 D
. : = ° 307 Q 1 8J3 16+/3
20. (¢) : Breadth of river OC = AC cos 60 __h ) wiangle 4B =1 \9f e ;f
B . 300 AN ]
= 40 cos 60 B c 0<D . 163 3243
21. (a) : If ¢® = sin’a, b = cos’a, ¢ = 1 + sin a cos a x Area of triangle ABC = 2 x 9 =
—sin o, cos o 6 . A+
then cos c= 5o """ " cos ¢ = —1/2 - @ o= B
sin oL cos o B=d-a

22,

(d) : u® = d?(cos?0 + sin?Q) + bH*(sin?0 + co @
2\/(a4 + l)“)sin2 0cos’ 0+ a’h? (sin4 %
2
=+ b+ 2\/a2b2 +(a2 —b2) @?2\%%2
., N
:a2+b2+2+ ab +[

. u? will be maximum
0=0°

. Max. u? = 2(aQ
Min. u? = a*> + %—

Now Maximum i

nimum u
2 + 2ab)

t.
an B 1—tan Atan o
h h
- + _—
- i 40 160
5 (R
40 160
= h%—200k + 6400 =0
= (h —40) (h — 160) =0
= h=40or h =160
(a) : If R be the radius of circumcircle of regular polygon of
n sides, and r be the radius of inscribed circle then
a T a T
R= — cosec — and r = — cot —
2 2n 2 n

a b T
;. R+ r= —| cosec—+cot—
2 n n

A B
1+cos— Q
n a T
= = = —cot— R R oL = r
2 . 2 2n OB =
sin — B =R
n B L c
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28. (*): sin'x = 2 sin'la
b 2 sin! b
= — - <2sm'as _
2 2

T - T

= —— <sina<s —

4 4

= a| < ﬁ No choice is matched.

29. ) :Asr>r>r
A A A
> >

T .o
and—ESsm

=

s—a s-b s-c

©

<

1

x <

-+ sin"'x=2sin""a

E
2

<

==

= a>b>c

30. (a) : Using tan"'0 + cot™'0 =

. . T 1
sinx =sin_ =
2

31. (b) : tan x + sec x = 2 cos x

Qﬂ 150° = ‘/zIsin 30°="1%

1 + sin x = 2 cos?x
1 + sin x = 2(1 — sin%)
= 2sin’ + sin x — 1
= (2sinx-1)(1

1

= sinx= si

so there are t

<

&7

%3
&
S
N
%
&
@@%

N

N

&;

sin 270°=—1

like x = 30°, 150°, 270°

ALL SUBJECTS CLASS1TO 12 STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE [351 of 353] [9440345996]



[SRI GANESHA] EVERY COMPETITIVE EXAMINATION STUDY MATERIAL WITH COMPLETE SOLUTIONS ARE AVAILABLE

CHAPTER

18

Consider :

Statement-1 : (p A ~ q) A (~ p A q) is a fallacy.

Statement-2 : (p — q) <> (~ g — ~ p) is a tautology.

(a) Statement-1 is true, Statement-2 is true, Statement-2 is
not a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true, Statement-2 is a
correct explanation for Statement-1. (2013)

The negation of the statement “If I become a teacher, then I
will open a school”, is

(a) Neither I will become a teacher nor I will open a school.
(b) I will not become a teacher or I will open a school.
(c) I will become a teacher and I will not open a school.
(d) Either I will not become a teacher or I will not open a

school. (2012) <

AN

t

Consider the following statements

P : Suman is brilliant

Q : Suman is rich

R : Suman is honest

The negation of the statement “Suman is brilliant a
if and only if Suman is rich” can be express$edda
(@ ~0~PAR (b) ~(P A~

MATHEMATICAL LOGIC

(a) There is a rational n e such that x < 0.

(b) There is no ration %x S such that x < 0.
(c) Every rational n S satisfies x < 0.

(d) xe Sandxs$H ot rational. (2010)

Statement-1

))

(s €quivalent to p <> g.
Statement<2 ;>(PIX ~q) is a tautology.
(a) Statetrue, Statement-2 is true; Statement-2 is
N,

not a, corrésSekplanation for Statement-1
(b) S\%Q is true, Statement-2 is false
(c)/State -1 is false, Statement-2 is true

d %ent-l is true, Statement-2 is true; Statement-2 is

ct explanation for Statement-1 (2009)
@ statement p — (¢ — p) is equivalent to
~ p=>(peq b)) p=>(p—=9
dp—=>(rrg (2008)

@(e) p—>(pvy

. Let p be the statement “x is an irrational number”, g be the
statement “y is a transcendental number”, and r be the statement
“x is a rational number iff y is a transcendental number”.

Statement-1 : r is equivalent to either g or p.
Statement-2 : r is equivalent to ~ ( p <& ~ q).

(a) Statement-1 is true, Statement-2 is false
© ~Pr@o~R d) ~ (@< 3 2011 (b) Statemen-1 is false, Statement-2 is true
( . ) (c) Statement-1 is true, Statement-2 is true; Statement-2 is a
Let S be a non-empty subset of R the following correct explanation for Statement-1
ls?tat?rllrllent:. tional b \ that £ > 0 (d) Statement-1 is true, Statement-2 is true; Statement-2 is
: There is a rational number g& at x . .
Which of the following state % the negation of the not a correct explanation for Statement-1 (2008)
statement P ?
< \
Q<
> Answer Key
1. (a) 2. (¢ 3. (@ 4. (o) 5. (b) 6. (¢
7. (a)
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1.

ng/plfwnwbéo/ms/

(a) : 15 solution : Let's prepare the truth table for the statements.

P4 P |~q | pr~q Prqg | PAr~q)A(~pArq)
T|T|F| F F F F
T|F|\F| T T F F
F|\T|T|F F T F
F|F|T| T F F F

Then Statement-1 is fallacy.

P |9rpl~q9| P29 ~9—>p P9 —>(q—>p)
T |T|F|F T T T

T |F|F|T F F T
F|T|T|F T T T
F|F|T|T T T T

Then Statement-2 is tautology.

2" golution : ~ (~p v g) A~ (~qgVvDp)
=~(~pvevigvp)=~->9v@—-op)=~T
Thus Statement-1 is true because its negation is false.

=9 —>CFqg—=>~pAr(~g—=>~p)—>{@P—9)

N
N
=((~pvq— (qV~p)A((qV~p)%(~pvq))%

=T A T=T Then Statement-2 is true. @
(c¢) : The given statement is %
“If I become a teacher, then I will open a o1’
Negation of the given statement is

“ 1 will become a teacher and I will no n a school”

(~@—=>9=pr~q

©

<

(d) : The statement can be written as P A

Thus the negation is

~(Q < Pa &
(¢) : The given statement is

P : at least one rational x € S

The negation would be :
x € S such that x > 0

x<0.
(b) : Let’s prepexg tm
P |4 AN
T[T ( NS
T |F X) T F
F|T %Q F T F
F )3;7 T T F T
7
Ast for ~(p <> ~q) and (p <> q) is the same, we conclude
ﬂ@ D ~q) is equivalent to (p <> ¢q).

N4

q) is NOT a tautology because it’s statement value is not

S true.

W
@i) : Let’s simplify the statement

p—=>@—->p=~pv(@—->p)=~pv(~qVvp)
=-pvpv~q=p—>@Vvq
(a) : The given statement » = ~ p <> ¢q
The Statement-lisr,=(pA~q) VvV (~p Aq)
The Statement-2 is
nE~pPe~)=@PrqV(gnr~p)
we can establish that » = r;
Thus Statement-1 is true but Statement-2 is false.
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