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| SECTION A | 7

Unit - I: Physics and Measurement 16
Physics, technology and society, S. I. units, fundamental and derived units,
least count, accuracy and precision of measuring instruments, errors i
measurement, significant figures. ﬂ

@
=

s
=

2
0

Dimensions of physical quantities, dimensional analysis and 007 2008 2000 2010

. . Years
applications. Average = 1.4
Unit - ll: Kinematics

Frame of reference, motion in a straight line: position-time graph( (s &nd 2
velocity, uniform and non-uniform motion, average speed an tantargous
velocity. Uniformly accelerated motion, velocity-time, positi raphs, £

relations for uniformly accelerated motion. Scalars a 20 B

Marks
5

2011

1

addition and subtraction, zero vector, scalar and vecto
resolution of a vector, relative velocity, motion in a pl jectile motion, e

k . X Average = 7.6
uniform circular motion.
Unit - lll: Laws of Motion 2

Force and inertia, Newton’s first law of motion m m, Newton’s second 16

2011

law of motion, impulse, Newton’s third law law of conservation of ¢
. . . . =
linear momentum and its applications, ium of concurrent forces. 6 I
4
HEL
2007 2008 2009 2010 2011
Years
Average = 2.8
20
18
16
14
) 12
5 10
=8
and non-conservative jstse Stic and inelastic collisions in one and two : H H "l
dlmenSIonS ° 2007 2008 2009 2010 2011
Years
Unit - V: Rotatio ion Average =4
Centre of mass rticle system, centre of mass of arigid body, basic
. 18
concepts of r tion, moment of a force, torque, angular momentum, ®
conservati nglar momentum and its applications, moment of inertia, ;313
8
radius ofgy alues of moments of inertia for simple geometrical objects, s H I
parallel fpendicular axes theorems and their applications. o
2007 2008 2009 2010 2011
Rigi ion ions of rotational motion. Years
& odyQ ation, equations of rotational motio Average = 7.6

* W information, please refer AIEEE Prospectus, 2012



Unit - VI: Gravitation ®
The universal law of gravitation. . 32
Acceleration due to gravity and its variation with altitude and depth. £

Kepler’s laws of planetary motion. 2
Gravitational potential energy, gravitational potential.
Escape velocity, orbital velocity of a satellite, geostationary satellites.

Unit - VII: Properties of Solids and Liquids %
Elastic behaviour, stress-strain relationship, Hooke’s law, Young’'s modulus, %

bulk modulus, modulus of rigidity.

Pressure due to a fluid column, Pascal’s law and its applications. :
Viscosity, Stokes’s law, terminal velocity, streamline and turbulen kS
Reynolds number, Bernoulli’s principle and its applications.

Surface energy and surface tension, angle of contact, application of sur

2007 2008 2009 2010 2011

tension - drops, bubbles and capillary rise. Q Years

Heat, temperature, thermal expansion, specific heat capacjtyy Caforimetry, Average = 6.6
change of state, latent heat.

Heat transfer-conduction, convection and radiation law of

cooling. @)

Unit - VIII: Thermodynamics @ EE

Thermal equilibrium, zeroth law of thermodynamicsycon€ept of temperature, ¢ E

heat, work and internal energy, first law of ther ics. ] E

Second law of thermodynamics, reversi iéversible processes, ;

Carnot engine and its efficiency. AR

Average = 11
Unit - IX: Kinetic Theory of Gases @
Equation of state of a perfect gas%7c on compressing a gas. i
Kinetic theory of gases - assum , ept of pressure, kinetic energy :g
and temperature, rms speed molecules, degrees of freedom, law of o
equipartition of energy, app ions 10 specific heat capacities of gases, :
mean free path, Avogadr : R

Average =0

Unit - X: Oscillation %es
Periodic motion - uency, displacement as a function of time,

periodic functions, armonic motion (S.H.M.) and its equation, phase, 0
storing force and force constant, energy in S.H.M. i

k

- kinetic and nergies, simple pendulum - derivation of expression ::15
for its ti e, forced and damped oscillations, resonance. Z
Wave m dinal and transverse waves, speed of a wave, displacement o s e 2010 20t

Years

ressive wave, principle of superposition of waves, reflection
of es, ding waves in strings and organ pipes, fundamental mode
a onics, beats, Doppler effect in sound.

Average = 10.6



Unit - XI: Electrostatics

Electric charges, conservation of charge, Coulomb’s law-forces between two
point charges, forces between multiple charges, superposition principle and
continuous charge distribution.

Electric field, electric field due to a point charge, electric field lines, 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 find field due to infinitely i A"

Marks

long, uniformly charged straight wire, uniformly charged infinite plane sheet
and uniformly charged thin spherical shell.

Electric potential and its calculation for a point charge, electric dipo n@
system of charges, equipotential surfaces, electrical potential energx
system of two point charges in an electrostatic field.

Conductors and insulators, dielectrics and electric polarization, capa

combination of capacitors in series and in parallel, capacitance réliel
plate capacitor with and without dielectric medium between th rgy
stored in a capacitor. %

Unit - XII: Current Electricity

Electric current, drift velocity, Ohm’s law, electrical re
different materials, V-l characteristics of ohmic a
electrical energy and power, electrical resistivity,
series and parallel combinations of resistors,

resistance.
Electric cell and its internal resistance, te

esistances of
nic conductors, e
olou\code for resistors,
re dependence of

Marks
Aaaaan
onsromONREDD S

2007 2008 2009 2010 2011

fference and emf of a

Years

cell, combination of cells in series and imparallg). Average = 6.2
Kirchhoff’s laws and their applicati stone bridge, metre bridge.
Potentiometer - principle and its applicatiens/

Unit - XIll: Magnetic Effects t and Magnetism
Biot - Savart law and its apphgationd™ Current carrying circular loop.

Ampere’s law and its applicat o infinitely long current carrying straight

wire and solenoid. k¢ ving charge in uniform magnetic and ®
14

electric fields, cyclotr g
. . . . =8

Force on a current-c ponductor in a uniform magnetic field, force s
between two par eht-carrying conductors-definition of ampere, :

2007 2008 2009 2010 2011

torque experiencec 2% rrent loop in uniform magnetic field, moving coil
. cpe . . Average = 7.4
galvanometer, &Rt sensitivity and conversion to ammeter and voltmeter.
Currentdogp gnetic dipole and its magnetic dipole moment, bar
magnet as an lent solenoid, magnetic field lines, earth’s magnetic field
and maigh ents, para-, dia- and ferro- magnetic substances .
Maggetic eptibility and permeability, hysteresis, electromagnets and

pe ntgagnets.



Unit - XIV: Electromagnetic Induction and Alternating Currents

9

Electromagnetic induction, Faraday’s law, induced emf and current, Lenz’s

law, Eddy currents, self and mutual inductance.
Alternating currents, peak and rms value of alternating current/ voltage,
reactance and impedance, LCR series circuit, resonance, quality factor,
power in AC circuits, wattless current.
AC generator and transformer.

Unit - XV: Electromagnetic Waves

electromagnetic waves, electromagnetic spectrum (radio waves, microwaves$
infrared, visible, ultraviolet, X-rays, gamma rays). Applications of electromagn

waves..

Unit - XVI: Optics
Reflection and refraction of light at plane and spherical surf ﬁor
formula, total internal reflection and its applications, deviatio C Ad_di sion

of light by a prism, lens formula, magnification, power of a_lel bination

of thin lenses in contact, microscope and astronomical t
and refracting) and their magnifying powers.

Wave optics - wavefront and Huygens’s princi
and refraction using Huygens’s principle, interferdnce,
experiment and expression for fringe width, coh
interference of light, diffraction due to a singlestit, w
resolving power of microscopes and astr

1 EZ -- reflecting

la of reflection

oung’s double slit
ces and sustained
of central maximum,
lescopes, polarisation,

i
plane polarized light, Brewster’s law, %Iane polarized light and
polaroids.
Unit - XVII: Dual Nature of Ma %diation

Dual nature of radiation, photo effect, Hertz and Lenard’s observations,

Einstein’s photoelectric equ particle nature of light.
Matter waves-wave natur{" O i:r , de Broglie relation, Davisson-Germer

experiment.

%

lei

Unit - XVIII: Ato i
Alpha-particle Sc%experiment, Rutherford’s model of atom, Bohr

model, energy
Compo%tio a

binding &

fissi

rogen spectrum.

iz¢ of nucleus, atomic masses, isotopes, isobars,
ivity-alpha, beta and gamma particles/rays and their
ctive decay law, mass-energy relation, mass defect,
per nucleon and its variation with mass number, nuclear

andQusion.

Marks

A aaan
ocnrOmMONRBDS

2007 2008 2009 2010 2011
Years

Average = 0.8

2007 2008 2009 2010 2011
Years

Average = 8.2

Marks.
A aaaan
ocnNroeSRRAG®S

2007 2008 2009 2010 2011
Years

Average = 6.2

M
aaaaan
onNrRO®3INRD®S

2007 2008 2009 2010 2011
Years

Average = 9.2
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Unit - XIX: Electronic Devices

Semiconductors, semiconductor diode - |-V characteristics in forward and
reverse bias, diode as a rectifier, |-V characteristics of LED, photodiode,
solar cell. Zener diode, Zener diode as a voltage regulator, junction transistor,
transistor action, characteristics of a transistor, transistor as an amplifier
(common emitter configuration) and oscillator, logic gates (OR, AND, NOT,
NAND and NOR), transistor as a switch.

Unit - XX: Communication Systems N
Propagation of electromagnetic waves in the atmosphere, sky and space %

wave propagation, need for modulation, amplitude and frequency modulatio
bandwidth of signals, bandwidth of transmission medium, basic elem b

2007 2008 2009 2010 2011

of a communication system (Block Diagram only).
Average =0

SECTION B Q
Unit XXi : Experimental Skills

Familiarity with the basic approach and observations of t Mments N

and activities: I

e Vernier callipers-its use to measure internal and | meter and I
o

depth of a vessel. ) E H I
e Screw gauge-its use to determine thicknes f thin sheet/ ! P —— mlf

W.Il”e. L . Average :ag
e Simple Pendulum-dissipation of energy Qy g a graph between

square of amplitude and time.
e Metre Scale - mass of a given object iple of moments.
e Young’s modulus of elasticity of t of a metallic wire.
e Surface tension of water by ¢ a and effect of detergents.
e Co-efficient of Viscosity of a gi iscous liquid by measuring terminal

velocity of a given spheric l%

e onship between the temperature of

e Plotting a cooling curve fak(th
a hot body and time.
e Speed of sound ipai emperature using a resonance tube.

ai

e Specific heat cap iven (i) solid and (ii) liquid by method of
mixtures.

e Resistivity of f | of a given wire using metre bridge.

e Resistance gi wire using Ohm’s law.

f emf of two primary cells.
on of internal resistance of a cell.



&

e Focal length of: @
(i) Convex mirror (ii) Concave mirror, and (iii) Convex lens

e Using parallax method. Plot of angle of deviation vs angle of incidence %Q
for a triangular prism.

e Refractive index of a glass slab using a travelling microscope. @
e Characteristic curves of a p-n junction diode in forward and reverse
bias.
e Characteristic curves of a Zener diode and finding reverse break down %
voltage.
e Characteristic curves of a transistor and finding current gain and voltag
gain. @
e |dentification of Diode, LED, Transistor, IC, Resistor, CapacitoN
mixed collection of such items. @

e Using multimeter to:

(i) Identify base of a transistor Q
(i) Distinguish between npn and pnp type transistor

(iii) See the unidirectional flow of current in case of i and an
LED.

(iv) Check the correctness or otherwise of a given i¢)Jcomponent

(diode, transistor or IC).

CHEM ISTRY R (G A

N
Section - A (Physical Chemistry)

UNIT - 1: SOME BASIC CONCEPTS IN@@STRY 20
Matter and its nature, Dalton’s atomiq theQry/<Concept of atom, molecule, L?
element and compound, physica 4.%. and their measurements in &%
chemistry, precision and accuracy,-SIgn

d

gt figures, S.1. units, dimensional ‘:‘

. . . . | M
analysis, Laws of chemical cg 4tign, atomic and molecular masses, w07 | 2008 2008 200 2010
e s Years
mole concept, molar mass, pgigentage’zomposition, empirical and molecular Average = 0.6
formulae, chemical equations stoichiometry.
UNIT - 2: STATES ORW
Classification of mattd q , liquid and gaseous states.
Gaseous State - asHtdble properties of gases, Gas laws - Boyle’s u
's law of diffusion, Avogadro’s law, Dalton’s law I
14
ncept of absolute scale of temperature, Ideal gas ¢
= 3
ry of gases (only postulates), concept of average, s
% nd most probable velocities, real gases, deviation from ;
2007 2008 2009 2010 2011
Ideal belia ompressibility factor, van der Waals equation, liquefaction Years
Average = 6.8

of gases, al constants.

Q
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Liquid State - Properties of liquids - vapour pressure, viscosity and surface
tension and effect of temperature on them (qualitative treatment only).

Solid State - Classification of solids - molecular, ionic, covalent and metallic
solids, amorphous and crystalline solids (elementary idea), Bragg’s Law and
its applications, unit cell and lattices, packing in solids (fcc, bcc and hcp
lattices), voids, calculations involving unit cell parameters, imperfection in
solids, electrical, magnetic and dielectric properties.

UNIT - 3: ATOMIC STRUCTURE

Discovery of subatomic particles (electron, proton and neutron), Thomson
and Rutherford atomic models and their limitations, nature of electroma
radiation, photoelectric effect, spectrum of hydrogen atom, Bohr mode
hydrogen atom - its postulates, derivation of the relations for energy of t
and radii of the different orbits, limitations of Bohr’s model, dual nature of

de-Broglie’s relationship, Heisenberg uncertainty principle, elem(%idg

of quantum mechanics, quantum mechanical model of atom, i

tant

features, ¢ and ¢,, concept of atomic orbitals as one electron (a ions,
variation of ¢ and ¢, with r for 1s and 2s orbitals, various up/pumbers
(principal, angular momentum and magnetic quantum efy) and their

significance, shapes of s, p and d - orbitals, electron
number, rules for filling electrons in orbitals —
exclusion principle and Hund’s rule, electronic
extra stability of half-filled and completely filled

in quantum
ciple, Pauli’s
tion of elements,

fig

ion, concept of ionic and

UNIT - 4: CHEMICAL BONDING AND M% STRUCTURE
m

Kossel - Lewis approach to chemical b
covalent bonds.
lonic Bonding - Formation of ionig fo ctors affecting the formation

of ionic bonds, calculation of latti y.
Covalent Bonding - conce lecironegativity, Fajan’s rule, dipole
moment, Valence Shell Elect air Repulsion (VSEPR) theory and shapes

of simple molecules.

Quantum mechanicakap .‘ to covalent bonding - valence bond

theory - its important
d orbitals, Reson

Molecular Orbi
orbitals (bo

electronfe

bond o
Eleme
appl

Q

%:; concept of hybridization involving s, p and
- its important features, LCAOs, types of molecular

jbonding), sigma and pi-bonds, molecular orbital
jons of homonuclear diatomic molecules, concept of
ngth and bond energy.

igqu
r%
(-@w a of metallic bonding, hydrogen bonding and its
tion

Marks

20
18
16
14
12

8

4
2
o

2007

2008 2009 2010
Years

Average = 7.4

2011

e |

2007

2008 2009 2010

Years

Average = 6.2

2011
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UNIT - 5: CHEMICAL THERMODYNAMICS

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

First law of thermodynamics - Concept of work, heat internal energy and
enthalpy, heat capacity, molar heat capacity, Hess’s law of constant heat
summation, enthalpies of bond dissociation, combustion, formation, atomization,
sublimation, phase transition, hydration, ionization and solution.

Second law of thermodynamics - Spontaneity of processes, AS of the
universe and AG of the system as criteria for spontaneity, AG° (standar

Gibbs energy change) and equilibrium constant.
UNIT - 6: SOLUTIONS \

Different methods for expressing concentration of solution - molality,
mole fraction, percentage (by volume and mass both), vapour pressure

solutions and Raoult’s law - Ideal and non-ideal solutions, vapqur Sure
- composition plots for ideal and non-ideal solutions, collig pr ies
of dilute solutions - relative lowering of vapour pressure%‘sion of
freezing point, elevation of boiling point and osmotic presgurs, d ination
of molecular mass using colligative properties, abnva e of molar

mass, van’t Hoff factor and its significance.

UNIT - 7: EQUILIBRIUM
Meaning of equilibrium, concept of dynamic eqQilibg

Equilibria involving physical processes -
solid - gas equilibria, Henry’s law, gene
involving physical processes.

Equilibria involving chemical pr aw of chemical equilibrium,
equilibrium constants (K, and K) ~nificance, significance of AG

and AG° in chemical equilibria,

guid, liquid - gas and
eristics of equilibrium

cting equilibrium concentration,

pressure, temperature, effect ly$}, Le Chatelier’s principle.
lonic equilibrium - Weak a ong electrolytes, ionization of electrolytes,
various concepts of acids ses)Arrhenius, Bronsted - Lowry and Lewis)

and their ionization,
and ionization consta
hydrolysis of salts g
salts and solubilit

EZ CTIONS AND ELECTROCHEMISTRY
¢ \oxidation and reduction, redox reactions, oxidation number,

Electronigco .\KL
rules for aoxidation number, balancing of redox reactions.

Electroli(i etallic conduction, conductance in electrolytic solutions,
spegcific a olar conductivities and their variation with concentration:

Kohlrasciys law and its applications.

quilibria (including multistage ionization)
ion of water, pH scale, common ion effect,

Marks

Marks

Marks

Marks

3

2007

il

2007

2007

2008 2009 2010

Years

Average = 10

2008 2009 2010
Years

Average = 9.8

2008 2009 2010
Years

Average = 5.6

2011

2011

2011

2011



Electrochemical cells - electrolytic and galvanic cells, different types of
electrodes, electrode potentials including standard electrode potential,
half - cell and cell reactions, emf of a galvanic cell and its measurement,

Nernst equation and its applications, relationship between cell potential and @

%
Gibbs’ energy change, dry cell and lead accumulator, fuel cells, corrosion

and its prevention. Q
UNIT - 9 : CHEMICAL KINETICS

Rate of a chemical reaction, factors affecting the rate of reactions concentration, % %
temperature, pressure and catalyst, elementary and complex reactions, order (ﬁ
and molecularity of reactions, rate law, rate constant and its units, differenti
and integral forms of zero and first order reactions, their characteristi \‘Q&
half - lives, effect of temperature on rate of reactions - Arrheniys Q 2007 2008 2000 2010 2010
activation energy and its calculation, collision theory of bimolecula

the
Years
3 % Average = 6.6
reactions (no derivation).

UNIT - 10 : SURFACE CHEMISTRY <

Adsorption - Physisorption and chemisorption and their gha tics, N
factors affecting adsorption of gases on solids, Freundh ngmuir g
adsorption isotherms, adsorption from solutions. £

Marks

6
Catalysis - Homogeneous and heterogeneous, actiity selectivity of : |
solid catalysts, enzyme catalysis and its mechanjSav. 207 208 09 20 20
Years
Colloidal state - distinction among true solutio idg and suspensions, Average = 0.8
classification of colloids - lyophilic, lyophobic, ti cular, macromolecular

and associated colloids (micelles), preparétion roperties of colloids -

Tyndall effect, Brownian movement, elecfrepfiopgsis, dialysis, coagulation

and flocculation, emulsions and their t Stics.

Section - B (Inorganic Chemistr

UNIT - 11: CLASSIFICATION IENTS AND PERIODICITY IN ?g

PROPERTIES 21

Modern periodic law and pre form of the periodic table, s, p, d and f 215

block elements, perigdic (e invproperties of elementsatomic and ionic g

radii, ionization enthal | n gain enthalpy, valence, oxidation states oo e e s
and chemical reactivi Average =24
UNIT - 12: GEN INCIPLES AND PROCESSES OF ISOLATION

OF METALS .

Modes of ocgi(rreRese of elements in nature, minerals, ores, steps involved in xig

the extract etals - concentration, reduction (chemical and electrolytic : E

methodg}~3 ining with special reference to the extraction of Al, Cu, 2 A

Zn and ¥¢ odynamic and electrochemical principles involved in the R
extragtion of-retals. Average = 0.6

<



UNIT - 13: HYDROGEN

Position of hydrogen in periodic table, isotopes, preparation, properties and
uses of hydrogen, physical and chemical properties of water and heavy water,
structure, preparation, reactions and uses of hydrogen peroxide, classification
of hydrides - ionic, covalent and interstitial, hydrogen as a fuel.

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

Group - 1 and 2 Elements

General introduction, electronic configuration and general trends in p
and chemical properties of elements, anomalous properties of the

element of each group, diagonal relationships.
Preparation and properties of some important compounds - sodium carbon

sodium chloride, sodium hydroxide and sodium hydrogen carbon Hal

uses of lime, limestone, Plaster of Paris and cement, Biologi signifiCance
of Na, K, Mg and Ca.

UNIT - 15: p - BLOCK ELEMENTS Group - 13 to G %Iements
General Introduction - Electronic configuration and geéhneral trends in
th
a

physical and chemical properties of elements acr, iods and down

the groups, unique behaviour of the first elem group.

Group - 13

Preparation, properties and uses of boron apd a m, structure, properties
and uses of borax, boric acid, diborane triflyoride, aluminium chloride
and alums.

Group - 14

Tendency for catenation, struct <> gpefties and uses of allotropes and
oxides of carbon, silicon tetr lo iIicates, zeolites and silicones.

Group - 15

Properties and use&of\§i and phosphorus, allotropic forms of
phosphorus, preparati ies, structure and uses of ammonia, nitric
acid, phosphine an us halides, (PCl;, PCls), structures of oxides
and oxoacids of n% d phosphorus.

Group - 16

Preparatjon, aoperiesy structures and uses of dioxygen and ozone, allotropic

paration, properties, structures and uses of sulphur

forms of
dioxide i¢ acid (including its industrial preparation), Structures of
oxoacid hur.

Q

@
<
s
=

Marks

2007

2008 2009 2010

Years

Average = 0.8

2011

ol

2007

2008 2009 2010
Years

Average = 7.6

2011
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Group - 17
Preparation, properties and uses of chlorine and hydrochloric acid, trends in
the acidic nature of hydrogen halides, structures of interhalogen compounds
and oxides and oxoacids of halogens.
Group - 18

Occurrence and uses of noble gases, structures of fluorides and oxides of
xenon.

UNIT - 16: d - and f - BLOCK ELEMENTS
Transition Elements

General introduction, electronic configuration, occurrence and characteristic$
general trends in properties of the first row transition elements - ph
properties, ionization enthalpy, oxidation states, atomic radii, colou
behaviour, magnetic properties, complex formation, interstitial com

alloy formation, preparation, properties and uses of K,Cr,0; and-KMnO;
Inner Transition Elements <

Lanthanoids - Electronic configuration, oxidation states, ch¢pi

and lanthanoid contraction.

Actinoids - Electronic configuration and oxidation state
UNIT - 17: COORDINATION COMPOUNDS

Introduction to coordination compounds, Werner’s t : s, coordination
number, denticity, chelation, IUPAC nomenclatur: %Aclear coordination
compounds, isomerism, bonding valence bond appteach and basic ideas of
crystal field theory, colour and magnetic properfiesyy rtance of coordination
compounds (in qualitative analysis, extra% metals and in biological
systems).

UNIT - 18: ENVIRONMENTAL C |
Environmental Pollution - At
pollution - tropospheric and s, ic.

water and soil. Atmospheric

Tropospheric pollutants - GgSeous lutants: oxides of carbon, nitrogen
and sulphur, hydrocarbo e urces, harmful effects and prevention,

green house effect aRQd. g ming, acid rain.
Particulate pollutantg/¢ S -\
harmful effects an eveatign.

Rormation and breakdown of ozone, depletion of

dust, smog, fumes, mist, their sources,

Stratospheric poll
ozone layer -
Water Pgll n>
chemical % their harmful effects and prevention.
Soil Pdlfutidn ajor pollutants like pesticides (insecticides, herbicides
and fungic @ , their harmful effects and prevention.
St

igs 49 control environmental pollution.

£

20
18

1
1

21
b3
51
=

6
4

2
0

onnro

2007 2008 2009

2007

Years

2010

Average = 6.4

2008 2009
Years

2010

Average = 6.8

2011

2011

2007

2008 2009

Years

Average =0

2010

2011
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SECTION - C (Organic Chemistry)
UNIT - 19: PURIFICATION AND CHARACTERISATION OF ORGANIC
COMPOUNDS

Purification - Crystallization, sublimation, distillation, differential extraction
and chromatography - principles and their applications.

Marks

Qualitative analysis - Detection of nitrogen, sulphur, phosphorus and
halogens.

Quantitative analysis (Basic principles only) - Estimation of carbon, hydrogen, %ﬁ

nitrogen, halogens, sulphur, phosphorus.

Calculations of empirical formulae and molecular formulae, nu i @
problems in organic quantitative analysis.

Marks
3

sulphur, homologous series, Isomerism - structural and
nomenclature (trivial and IUPAC)

2007 2008 2009 2010 2011
Years

Covalent bond fission - Homolytic and heterolytic: fre¢ (adicals, carbocations Average = 8.2
and carbanions, stability of carbocations and fr,
and nucleophiles.

Electronic displacement in a covalent bondX\p iye effect, electromeric
effect, resonance and hyperconjugation.

Common types of organic reaction itution, addition, elimination
and rearrangement.

UNIT - 21: HYDROCARBONS
Classification, isomerism, IUPAC %ture, general methods of preparation,

properties and reactions. ®

Alkanes - Conformations h and Newman projections (of ethane), ;12

mechanism of haloge !i. n anes. Z in
Alkenes - Geometri .% Nerism, mechanism of electrophilic addition: aor 2o oo a0 o
addition of hydrogeh, hategens, water, hydrogen halides (Markownikoff’s Average = 6.4

and peroxide e z polysis, oxidation, and polymerization.

Alkynes - Agid cter, addition of hydrogen, halogens, water and
ymerization.Aromatic hydrocarbons - Nomenclature,

hydrogen kalid \e
benzeng i ¢ and aromaticity, mechanism of electrophilic substitution:

ration, Friedel — Craft’s alkylation and acylation, directive

influsdce o dnctional group in mono-substituted benzene.
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UNIT - 22: ORGANIC COMPOUNDS CONTAINING HALOGENS
General methods of preparation, properties and reactions, nature of C-X

bond, mechanisms of substitution reactions. Uses/environmental effects of

chloroform, iodoform, freons and DDT.

UNIT - 23: ORGANIC COMPOUNDS CONTAINING OXYGEN
General methods of preparation, properties, reactions and uses.

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

Phenols - Acidic nature, electrophilic substitution reactions: halogenati
nitration and sulphonation, Reimer - Tiemann reaction. N
Ethers - Structure. Q R
. Average = 10.6

Aldehyde and Ketones - Nature of carbonyl group, nucleophilic additiqp

to >C O group, relative reactivities of aldehydes and ketone§( i fant
reactions such as - nucleophilic addition reactions (additio NH;
and its derivatives), Grignard reagent, oxidation, reduction%mshner
and Clemmensen), acidity of a-hydrogen, aldol conden L Eanhnizzaro

reaction, haloform reaction, chemical tests to distingui aldehydes
and ketones.

Carboxylic acid - Acidic strength and factors a

UNIT - 24: ORGANIC COMPOUNDS CONTAI

General methods of preparation, propertie i and uses. g

Amines - Nomenclature, classification%re basic character and :
t

6
1l
identification of primary, secondary amines and their basic o i
2007 2008 2009 2010 2011
character. Years
Average = 2

Diazonium Salts - Importance j organic chemistry.

Marks
5

UNIT - 25: POLYMERS
General introduction and classjfication of polymers, general methods of 1

polymerization - addi ensation, copolymerization, natural and =

.

synthetic rubber and n, some important polymers with emphasis g [ [ |

on their monomers polythene, nylon, polyester and bakelite. R e
Average = 1.4

UNIT - 26: BIO

General intro importance of biomolecules. 1:

Carboh§d - “Classification: aldoses and ketoses, monosaccharides 12

(glucose % se), constituent monosaccharides of oligosaccharides : §

(sucrosg, e, maltose) and polysaccharides (starch, cellulose, .

glycegen).

Q Average = 2.8
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Proteins - Elementary Idea of o - amino acids, peptide bond, polypeptides,
proteins - primary, secondary, tertiary and quaternary structure (qualitative
idea only), denaturation of proteins, enzymes.

Vitamins - Classification and functions.

Nucleic acids - Chemical constitution of DNA and RNA, biological functions
of nucleic acids.

UNIT - 27: CHEMISTRY IN EVERYDAY LIFE
Chemicals in medicines - Analgesics, tranquilizers, antiseptics, disinfectants,

antimicrobials, antifertility drugs, antibiotics, antacids, antihistamins x the .
meaning and common examples. \

Chemicals in food - Preservatives, artificial sweetening agents -
examples.

Cleansing agents - Soaps and detergents, cleansing action. %Q

UNIT - 28: PRINCIPLES RELATED TO PRACTICAL CHE@
Detection of extra elements (N, S, halogens) in or cémpounds,
detection of the following functional groups: hydroxyl ( phenolic),

carbonyl (aldehyde and ketone), carboxyl and amiNe_grpups in organic

compounds.
Chemistry involved in the preparation of the followiQg:
Inorganic compounds - Mohr’s salt, potas u

Organic compounds - Acetanilide, ::%:acanilide, aniline yellow,

iodoform.
Chemistry involved in the titrimetr% &S - Acids, bases and the use
of indicators, oxalic acid vs KM »‘« Q salt vs KMnO,.
ify thegusglitative salt analysis:
Cations - Pb?*, Cu?*, AI**, Fe™ 2*, Ni2*, Ca?*, Ba?*, Mg?*, NH,*.

Anions — CO;?%, S% 05~, NO5-, Cl-, Br-, I~ (insoluble salts
excluded).

Chemical principle

2. Enthalpy of on of strong acid and strong base.
3 Prepad@h ilic and lyophobic sols.
4. Kinetic reaction of iodide ion with hydrogen peroxide at room

temper

Q

2007 2008 2009 2010 2011

Years

Average = 0.8

2007 2008 2009 2010 2011

Years

Average = 1.6
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MATHEMATIC

UNIT - 1 : SETS, RELATIONS AND FUNCTIONS

Sets and their representation, union, intersection and complement of sets
and their algebraic properties, power set, relations, types of relations,
equivalence relations, functions, one-one, into and onto functions, composition
of functions.

UNIT - 2 : COMPLEX NUMBERS AND QUADRATIC EQUATIONS
Complex numbers as ordered pairs of reals, representation of complex numberg

in the form a + /b and their representation in a plane, Argand diagram, alg

complex numbers, modulus and argument (or amplitude) of a complex nymb
square root of a complex number, triangle inequality, quadratic equati
ts any

and complex number system and their solutions, relation betweep+po

2007 2008 2009 2010 2011

Years

coefficients, nature of roots, formation of quadratic equation Ven Average = 7.2
roots. %

UNIT - 3 : MATRICES AND DETERMINANTS @ .

Matrices, algebra of matrices, types of matrices, determy \-) matrices of -

order two and three. Properties of determinants, eval determinants, £ p

area of triangles using determinants. Adjoint and(gvalu of inverse of a 15

square matrix using determinants and elemen ormations, Test of o a0 008 2010 2o
consistency and solution of simultaneous |j %tions in two or three AverageveisgA

variables using determinants and matrice

UNIT - 4 : PERMUTATIONS A %&ATIONS -
Fundamental principle of c ermutation as an arrangement .
and combination as selecti eaning of P (n,r) and C (n,r), simple ¢

applications. 007 208 2008 2010 2011
@ Average = 4.2

UNIT - 5: MA %AL INDUCTION =

Principle of atieal Induction and its simple applications. 2

ol |
2007 2008 2009 2010 2011
Years
Average = 0.6

Q

Marks
>
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UNIT - 6 : BINOMIAL THEOREM AND ITS SIMPLE APPLICATIONS
Binomial theorem for a positive integral index, general term and middle term,
properties of Binomial coefficients and simple applications.

UNIT - 7 : SEQUENCES AND SERIES

progression.

UNIT - 8 : LIMITS, CONTINUITY AND DIFFERENTIABILITY

Real - valued functions, algebra of functions, polynomial
trigonometric, logarithmic and exponential functions, inverse funct
of simple functions. Limits, continuity and differentiability.
the sum, difference, product and quotient of two function

trigonometric, inverse trigonometric, logarithmic, exponen
implicit functions, derivatives of order upto two. Rolle’s @nd

value theorems. Applications of derivatives: Rat C of quantities,
monotonic - increasing and decreasing functigrs\Maxjimna and minima of

functions of one variable, tangents and nornqals.

ange’s Mean

trigonometric, exponential and logart ns. Integration by substitution, »

UNIT - 9 : INTEGRAL CALCULUS %
Integral as an anti - derivative. Funda@ grals involving algebraic, n
i

by parts and by partial fractions. using trigonometric identities. "
Evaluation of simple integrals type3 :
ax dx dx dx ax

x*+a* x*+a’’ a° 2\\%—xz’ax"’+bx+c’ ax’*+bx+c’
(px +q)dx (W\*\@@ (px +q)dx
ax’ +bx+c’ Wc’ax2+dx+c

J\/a2 + x%dx an

Integral @s sum. Fundamental theorem of calculus. Properties of
definite int valuation of definite integrals, determining areas of the
regions(Ko by simple curves in standard form.

Q

2007 2008 2009 2010 2011

2007

Years

Average = 19.2

2008 2009

Years

Average =9

2010

2011
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UNIT - 10: DIFFERENTIAL EQUATIONS
Ordinary differential equations, their order and degree. Formation of differential
equations. Solution of differential equations by the method of separation
of variables, solution of homogeneous and linear differential equations of
the type:

W+ pix)y =q(x)

UNIT - 11: COORDINATE GEOMETRY
Cartesian system of rectangular coordinates in a plane, distance formula

section formula, locus and its equation, translation of axes, slope~of
line, parallel and perpendicular lines, intercepts of a line on the coordin 3
1

2

axes. :

Straight lines - Various forms of equations of a line, intersection of Ii “Tawr s mm mo | s
Years

angles between two lines, conditions for concurrence of three lings, di e Average = 17

of a point from a line, equations of internal and external bis rs of-apgles
between two lines, coordinates of centroid, orthocentre and ci ceéhtre of a
triangle, equation of family of lines passing through the of\ntersection

of the equation of a circle, its radius and centr: tign of a circle when

of two lines. <§
Circles, conic sections - Standard form of equati%' e, general form
a

i section of a line and
r a line to be tangent
to a circle, equation of the tangent. S ones, equations of conic

y = mx + ¢ to be a tangent and po angency.

UNIT - 12: THREE DIMENSI %METRY %

Coordinates of a point in spa%ce between two points, section formula, §§

direction ratios and directy shes, angle between two intersecting lines. ;?E

Skew lines, the short %@etween them and its equation. Equations 5

of a line and a plane % 2nt forms, intersection of a line and a plane, oo e
Average = 7.6

coplanar lines.

addition of vectors, components of a vector in two =

dimensi e dimensional space, scalar and vector products, scalar b
and ve product. .
2007 2008 2009 2010 2011

Years

Q Average = 6.6
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UNIT - 14: STATISTICS AND PROBABILITY

Measures of Dispersion - Calculation of mean, median, mode of grouped
and ungrouped data. Calculation of standard deviation, variance and mean
deviation for grouped and ungrouped data.

Probability - Probability of an event, addition and multiplication theorems
of probability, Baye’s theorem, probability distribution of a random variate,
Bernoulli trials and Binomial distribution.

UNIT - 15: TRIGONOMETRY Y
Trigonometrical identities and equations. Trigonometrical functions. Iqverse.  °
trigonometrical functions and their properties. Heights and Distanc K 2 []
@ Average = 6.2
UNIT - 16: MATHEMATICAL REASONING Q
Statements, logical operations and, or, implies, implied by, @ y if. “

Understanding of tautology, contradiction, converse and co Opitive. i

4

2007 2008 2009 2010 2011
Years
Average = 3.6

, it is evident that the average chances of
tion is different for different units. The probability
ation is maximum for the following units.

Chemistry

e Organic C Containing Oxygen e Solutions e Equilibrium e Chemical

Thermody ome Basic Principles of Organic Chemistry e p-Block Elements
(Group 1 1
&
Mat
o LiRi tinuity and Differentiability ® Co-ordinate Geometry e Statistics and Probability

%tr and Determinants e Integral Calculus
O S

N
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Units and Measurement%

1. Identify the pair whose dimensions are equal. (c) MLI\Q@ ML72T2.
(a) torque and work (b) stress and energy (2004)
(c) force and stress (d) force and work. . . )
5.  Out of_the 10 ing pairs which one does not
(2002) : : X .
have( {d fdimensions is
. . 1 . ( ment of inertia and moment of a force
2. Dimensions of ——, where symbols have their
. Ho€g ( and torque
usual meaning, are lar momentum and Planck’s constant
@@ [L'T] (b) [L2T7] ) JImpulse and momentum
(c) [L*T? (d) [LT']. (2005)
(2003 5
) - ) ) ) 6. hich ofthe following units denotes the dimensions
3. The physical quantities not having same dimensjo ML?Q?, where Q denotes the electric charge?
arc (a) weber (Wb) (b) Wb/m?
(a) torque and work } (c) henry (H) (d) H/m.
(b) momentum and Planck's constant % (2006)
(c) stress and Youn%f/zmodulus 7. The dimension of magnetic field in M, L, T and
(d) speed and (pyeo) V- ..
003) C (coulomb) is given as
(a) MT2C! (b) MLT!C!
4. Which one of the following rep @ tg the correct (c) MT2C? (d) MT'C.
dimensions of the coeffici Of &isepsity? (2008)
() ML'T? (b) T!
%) Answer Key
1. ( (c) 3. (b) 4. (c) 5. (a) 6. (c)
7. <
&

D



UMARARARARARO RO

(a) : Torque and work have the same dimensions.

1

YHo€o

(¢) : Velocity of light in vacuum =

L=
o [ ] Luogo}

0%0

. . 1
Dimensions of

0€o
(b) : [Momentum] = [MLT]
[Planck's constant] = [ML?T!]
Momentum and Planck's constant do not have same

—[12T 2]

dimensions.

(¢) : Viscous force F = 6mnrv

n= £
6mrv
_ [F] <
or [n]= [Dv] §<
_ [MLT™?]
or [n]= 7[L][LT’1 ]

EXPLANATIONS

7

.

Chapterwise AIEEE EXPLOR@

I @

%@
] = ML T1]. @
(a) : Moment of inertia
S M =ME7
Moment of force ( %
: S

(€] =
or [C]=

Moment of inet
have identics

©:
[Wb] = [

or

ML2 A2 T-2]
A

{Wz _ A

[ L? T2 A7
=[MT?A7]

2

7@@Wiously henry (H) has dimensions Ngz .

(d) : Lorentz force =| F |=| gv x B|

_[F] _ MLT? _MLT?
[¢llv] cxLT!' CLT!

(5] = MT'C]



Description of Motion in

One Dimension
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1. Ifa body looses half of its velocity on penetrating
3 cm in a wooden block, then how much will it
penetrate more before coming to rest?

(@ 1 cem (b) 2 cm
(¢) 3 cm (d) 4 cm.
(2002)

2. Speeds of two identical cars are « and 4u at a specific
instant. If the same deceleration is applied on both

(b) 7h/9

(c) "‘-‘\ the ground
(d) 17418\ from the ground.
(2004)

Q<
uto ile travelling with a speed of

can brake to stop within a distance of

f the car is going twice as fast, i.e.
20 m/h, the stopping distance will be

e ground

S
etre

6.

the cars, the ratio of the respective distances in

which the two cars are stopped from that instant is Qﬁ 20 m (b) 40 m

(@ 1:1 (b) 1:4 @7 60 m (d) 80 m.

© 1:8 ) 1:16. Q (2004)

3. From a building two balls 4 and B are thr
that 4 is thrown upwards and B downw

vertically). If v, and v; are their respect ogitles

on reaching the ground, then

@ vg>vy %

(®) vyi=vp

(©) vi>vp Q

(d) their velocities depend\pn -a) asses.
(2002)

4. A car moving wit 5&@0 km/hr, can be
stopped by brakes t 6 m. If the same
car is moving at km/hr, the minimum
stopping distangg_i
(a 12m (b) 18 m
() 24 m (d) 6 m.

< mﬁ (2003)

5. Ab d from the top of a tower of height
h me s T'second to reach the ground. What
ithe p& on of the ball in 7/3 second?

9 metre from the ground

The relation between time ¢ and distance x is
t = ax? + bx where a and b are constants. The
acceleration is
(a) 2av?
() —2av?

(b) 2av?
(d) 23
(2005)

8. A car, starting from rest, accelerates at the rate f
through a distance s, then continues at constant
speed for time ¢ and then decelerates at the rate
/12 to come to rest. If the total distance traversed

is 15 s, then
(a) s:%ft2 (b) s:ift2
(© s=/ (d) s=éfr2

(2005)

9. A parachutist after bailing out falls 50 m without
friction. When parachute opens, it decelerates at
2 m/s%. He reaches the ground with a speed of
3 m/s. At what height, did he bail out?




Chapterwise AIEEE EXPLOR@

moving along the positive x-direction with a velocity

4
(a 293 m (b) Il m acceleration. At the same instant ang
(¢) 91 m (d 182 m passes through x = 0 moving in t osiyve
(2005) x-direction with a constant spee e position of
10. A particle located at x = 0 at time ¢ = 0, starts the first body is given by x,(7) aft ¢! fud t.hat
of the second body by x, (t) ("i e time

interval. Which of the followi

v that varies as v =on/x. The displacement of the
particle varies with time as
(@ 7 (b) 2
(c) ¢ (d 2
(20006) (a)

The velocity of a particle is v = v, + gt + fi. If its 0] ?,
position is x = 0 at #= 0, then its displacement after
unit time (¢ = 1) is

@ votg2+f (b) vo+2¢+3f

(© vyt gl2+fi3 (d votgtf d
0 0 (2007) © @’ t @ 3 ‘
. Abodyis atrestat x=0. At #= 0, it starts moving
in the positive x-direction with a constant (2008)
(@
NS
Q
&S S
@ Answer Key
a) S 2. (d) 3. (b) 4. (©) 5. (©) 6. (d)
8. no option 9. (a) 10. (b) 11. () 12. (o)
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(a) : For first part of penetration, by equation of
motion,

(”)2 =u? —2a(3)

2
or 3wW=24a=u*=8a ... (1)
For latter part of penetration,
2
0= (2) —2ax
2
or  w=8ax . (i1)

From (i) and (ii)

8ax =8a = x =1 cm.
(d) : Both are given the same deceleration
simultaneously and both finally stop.

Formula relevant to motion : u? = 2 as
u2
For first car, s = —
2a
_(du)’ 160>

For second car, s, =
> 72 2a 2a

s q
. s, 16

(b) : Ball 4 projected upwards with v Q
falls back to building top with V%A
downwards. It completes its journ d

under gravity.

s o vlE=ut+ 2gh
Ball B starts with downwards v

ground after travelling a veftisyl{digfance %
s v = u+ 2gh

From (i) and (ii)

V4= Vg

(¢) : For first case
_50x1000 _ 125 m

ur  60x60 9 sec
Acceléraly
2
125V 1 :
& @( 5 ) T 16 m/sec
For &éc e,
e =100 km _100x1000 _ 250 m_
S ™ hour 60 x 60 9 sec

EXPLANATIONS

65

y

$

T

2
S = =
27 2a
or S, =24 m.

—0+ L
- h_0+2
or 2h
After T/3§
1
X =

gT?
§=0+— TS
or (8= . (ii)
F 2 (i),
1

s :% m from top.

Height from ground = h—g =% m.
(d) : Let a be the retardation for both the vehicles
For automobile, v* = u?> — 2 as
u? — 2as; =0
= u?=2as,
Similarly for car, u,> = 2as,

wY s, (120Y
2 22 12U
(”l] Sl:(60j

s, = 80 m.

_5
" 20
or
(@) :t=ax>+ bx

Differentiate the equation with respect to ¢

el d
1=2ax 7 +b 7

or 1=2axv+bv as@:v

dt

- 1

or T Qax+b

or in—Za(dx/dzt) =2avxV?
dt  (2ax+b)

or  Acceleration = 2aV°.

For first part of journey, s = s,
| )

Sy :Eftl =S8

v=[t
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For second part of journey, 10. (b) : v=0vx
S, = vt dx _
or S =ftut (iii) or g =olx
For the third part of j , dx
or the third part of journey, or 7 —adt
83 :l(lj(zﬁ)z Z’x
2\2 or J—=oafdt
z s
s :lx4ft1 1/2
or 3 2 2 or 2x =
or s3=28;=25 e >iv) (
or X=
s; + s, + 53 =15s
or s+ ftt+ 2s =15s or displacemen
or fur=12s L ™) | 11. (¢) : Give
From (i) and (v),
s _ fif v
125 2x fit ,
or 4=t or %«bgwﬁz)m
2 2 33
Lo 1 (1) _ S e
or S‘zﬁ“zf(s)‘n 3
72 is the constant of integration
or s:‘7—2 :x=0,r=0. 3. Cc=0
None of the given options provide this answer > vt gt2 + ft
=vot +<—+ 2~
(a) : Initially, the parachutist falls under gra 1@9 Ati=1 sec 2 3
sour=2ah =2 % 9.8 x 50 = 980 m?s2 ’
} X =V +% +§

He reaches the ground with speed
=3 m/s, a = -2 ms2
BY=u*-2x2xh @

or 9 =980 -4 h

or h; =24275 m @
Total height = 50 + 75
=292.75
=293 m.

©
&

>

12. (¢): As u =0, v, = at, v, = constant for the other
particle. Initially both are zero. Relative velocity
of particle 1 w.r.t. 2 is velocity of 1 — velocity of
2. At first the velocity of first particle is less than
that of 2. Then the distance travelled by particle
1 increases as
x; = (1/2) at,%. For the second it is proportional to
t. Therefore it is a parabola after crossing x-axis
again. Curve (c) satisfies this.

==
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