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BITSAT-PILANI
ENGINEERING ENTRANCE

SOLVED PAPER FTTEIN

S Mathematics 1

. The equation of a parabola which passes
through the intersection of a straight line
x + y =0and the circle x? + y? + 4y =0is :
(@) y? = 4x (b) y*=x

(©) y?=2x (d) none of these

. The point (4, —3) with respect to the ellipse
4x% + 5y% =1is:

(a) lies on the curve

(b) is inside the curve

(c) is outside the curve

(d) is focus of the curve

LIfa=i+ Zj—BRandG=3§—j+ 2k then the

- -
angle between the vectorsa + band a - b is:
(a) 60° (b)90°
(c) 45° (d) 55°
. Let S be a set containing n elements and we
select two subsets A and B of S at random, then
the probability that AuB=S and AnB=4¢,
is :
(a) 2° (b) n*
() I/n @

1+ sin® 0 sin? 0 sin? 0
. |cos? @ 1+ cos?0 cos’0 |[=0,
4 sin 46 4 sin 40 1+ 4sin 4

then sin 40 equals to :

(@) 1/2 (b) 1

(©) -1/72 (d) -1

. The value of the constant a and B such that
2

I x“+1

x> 1

-oax - B] = 0 are respectively :

@ (1,1 (®) -1, 1)
© a4,-D @ oD

. If Bis an acute angle and sin L \/

. Range of the function f (x)=

. Let the homogeneous system of linear

equations px+y+2z=0,x+qy +2=0, and
x+y+rz=0, where pgqr#1, have a

non-zero solution, then the value of
1 1 1

I-p T=8 IT=r

(a)-1 (b) O

(). 2 @ 1

is :

. A point (o, B) lies on a circle x? + y? =1, then

locus of the point (3a + 2 f) is a/an:
(a) straight line (b) ellipse

(c) parabola (d) none of these
x-1

TR then

2
tan Ois equal to :

(@) x%-1 (b) Vx%-1
© Jx?+1 (d x%+1

. The value of

sin@ cos? 0
Isin“lﬁd¢+ Icos"ﬁdd»
0 0

is equal to :

(@) n (b) m/2
(©) n/3 (d n/4

. I:M{I sin x| — % sin x}dx equals :

@ n

(b) 2n

(©) -2n

(d) none of the above

x%+1

@ (-1,0) () -1, 1
(© [0,1] @ @1

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




asS k"Tians |powered by llTians....

If sin! Q- x)-2sin7! x= w2 then x is
equals :
(@ {0,-1/2} (b) {1/2, 0}
(© {0} d (-1,0
. sin A, sin B, cos A are in GP. Roots of
x?+ 2x cotB+1=0are always :
(a) real (b) imaginary
(c) greaterthan1 (d) equal
;' du

L If e

luél.z (eu . 1)1/2
(a) 1 (b) 2
(© 4 @ -1
. Total number of books is 2n + 1. One is allowed
to select a minimum of the one book and a
maximum of n books. If total number of
selections if 63, then value of n is :
(@ 3 () 6
(©) 2 (d) none of these
. x* = xy is a relation which is :

% , then ¢* is equal to :

(b) reflexive
(d) none of these

(a) symmetric
(c) transitive

. Let the determinant of a 3 x 3 matrix A be 6,
then B is a matrix defined by B = 5 A2. Then
determinant of B is :

(a) 180 (b) 100

(c) 80 (d) none of these

1
.Letf(x):{ . v x<0
l1+sinx vy 0<x<n/2

then what is the value of f'(x)at x =0?
(a1 (b) -1
() (d) does not exist
. The length intercepted by the curve y? = 4x on
the line satisfying dy/dx=1 and passing
through point (0, 1), is given by:
(@ 1 (b) 2
© 0 (d) none of these
. Area bounded by curve y = x* and y = 2 - x?
is:
(a) 8/3 sq units (b) 3/8 sq units
(c) 3/2 sq units (d) none of these

The 406 (tan 6 — 20 tan 6) .
" 80 (1 - cos 26) G
(a) /42 (b) 172
© 1 @ 2
. The largest value of 2x® — 3x% —12x + 5 for
—2< x <4 occurs at x is equal to :

y If g + 2 =1 touches the circle x? + y*=a

(a) -4 () 0
(@1 (d) 4

. The number of solutions for the equations

|z-1|=|z-2]|=|z-i | is:
(a) one solution (b) 3 solutions
(c) 2 solutions (d) no solution

. Let A and B are two events andP (A')=0.3

P (B)=0.4,P (A nB')=0.5then P(A UB) is:
(a) 0.5 (b) 0.8
(91

. (10101101), =(

(a) 137
(c) 170 (d) none of these

|
. Given function f«(x)= L—T ] is :

e +

(a) increasing (b) decreasing
(c) even (d) none of these

. The solution of x? + y? —nyix—y:Ois:

(a) x2—y2=cx (b) x2+y2=cx

(© 2Ax?-y?)=cx (d) none of these

. f(x):a.xz+bx+candg(x)=px2+qxwith

gM=f1),g@-f2=1,8@)-f(=4
theng (4)- f (4)is :

(@ o0 (b) 5

(c) 6 (d) none of these

. If the vectors wi+j+k i+Bj+k,

i+ j+ Ak (o, B, y#1)are coplanar, then the
1 1
I-o 1-pt1=7
(a) -1 (b) O
@1 d) 172

value of is :

. The circumcentre of a triangle formed by the

linexy + 2x + 2y + 4=0and x + y + 2= 0Ois:
(@ (-1,-1) () (0,-1)
(© @1 (d) (-1,0)

. The number of common tangents to circle

x2+y2+2.x+8y—23=03nd

x>+ y?-4x-10y+9=0,is:

(@ 1 (b) 3

(©) 2 (d) none of these

2

)

B
then point (1/«, 1/B) lies on a/an:
(a) straight line (b) circle
(c) parabola (d) ellipse
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46. If M is the mass of the earth and R its radius, the
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. The point of intersection of the line
x=1_ y+2 -3
3 4 @ -2

2x-y+32-1=0is:
(a) (10, -10, 3) (b) (10, 10, -3)

(¢) (=10, 10, 3) (d) none of these

. The tangents from a point (2V2 1) to the
hyperbola 16x? — 25y? = 400 include an angle

and plane

equal to :

(@) n/2 (b) /4

(© =« (d) n/3

. Let a, B, y and & are four positive real number
such that their product is unity, then the least
valueof 1 + o)A + B)A + y)(A + §)is:

(@) 6 (b) 16

() 0 (d) 32

6 2
. Value of £ [Z—I\Ej —1 cos (&j is equal to:
k=1\ 7 , 7

(@ -1 (b) 1
(c) O (d) none of these

. The degree of the differential equation

A dy 1 (dy)? 1 dy)?
»‘”‘“ﬁ&*?ibﬂ)*fiﬁ(@f*
is:

(a) 2 (b) 3

(© 1 (d) none of these
. LetP (x; y,)andQ (x, y,)are two points such
that their abscissa x; and x, are the roots of the
equation x? + 2x — 3= O while the ordinate Y1

and y, are the roots of the equation
y% + 4y —12=0. The centre of the circle with
PQ as diameter is :

(a)(-1, -2) (b) (1,2)

(© (1,-2) @ (-1, 2)

. The equation of plane passing through a
point A (2, -1, 3) and parallel to the vectors

a=(3,0-1)and b=(-3,2,2)is:

LI a=2i+3-k&

(@A) 2x -3y + 62-25=0
(b) 2x -3y + 62+ 25=0
(€) 3x -2y + 62—-25=0
(d) 3x -2y + 62+ 25=0

. The equation of a straight line drawn through

the focus of the parabola y? = — 4x at an angle

of 120° to the x-axis is :
@ y+V3(x-1)=0
(b) y-v3(@x-1)=0
() y++v3(x+1)=0
(d y-v3(x+1)=0

letx=a+B,y=00+ Bml' z = an’ + o, o is

an imaginary cube root of unity. Product of xyz
is:

(a) o +p?
© o +p

(b) o -p?
(d) (13 _Bil

o If r=[2p+ cos? (26 + n/4)]"2, then what is

the value of the derivative of dr/d¢ at ¢ =n/4?

1 V2 5 \2
@) 2(n+1) (b) 2(n+1)

172 172
o) w2

. If a vector a lie in the plane of B and } then

which is correct?

@ [afy]=0 ) [aByl=1

(© [aBy]=3 b)) [Byal=1

B’=—§+ 23-41‘(,
?: i +}+ k, then what is the value of
(o xB)- (o x7)?

(a) 47

(b) 74

(c) -74
(d) none of the above

ratio of the gravitational acceleration and the
gravitational constants is:

s R= M

@) = () Ej

M
o ) M
() MR (d) R

. A student unable to answer a question on

Newton's laws of motion attempts to pull
himself up by tugging on his hair. He will not
succeed :

(a) as the force exerted is small

(b) the frictional force while gripping, is small
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(c) Newton's law of inertia is not applicable to
living beings

(d) as the force applied is internal to the
system

. Which one of the following is not a unit of
Young's modulus?

(a) Nm™!

(b) Nm™

(c) dyne cm™

(d) mega pascal

49. A piece of blue glass heated to a high

temperature and a piece of red glass at room

temperature, are taken inside a dimly lit room,

then:

(a) the blue piece will look blue and red will
look as usual

(b) red looks brighter red and blue looks
ordinary blue

(¢) blue shines like brighter red compared to
the red piece

(d) both the pieces will look equally red

. A5.0 A current is setup in an external circuit by
a 6.0 V storage battery for 6.0 min. The
chemical energy of the battery is reduced by:
(2) 1.08 x10* J

(b) 1.08 x10™*J

(c) 1.8 x10*J

(d) 1.8 x10™*J

. The current in a simple series circuit is 5.0 A.
When an additional resistance of 2.0 Q is
inserted, the current drops to 4.0 A. The
original resistance of the circuit in ohms was :
(a) 1.25 (b) 8

(c) 10 (d) 20

. Two resistances are connected in two gaps of a
metre bridge. The balance point is 20 cm from
the zero end. A resistance of 15 Q is connected
in series with the smaller of the two. The null
point shifts to 40 cm. The value of the smaller
resistance in ohms is :

(a) 3 (b) 6

() 9 (@ 12

. By using only two resistance coils-singly, in
series or in parallel one should be able to obtain
resistances of 3, 4, 12 and 16 Q. The separate
resistances of the coil are :

(a) 3and 4 (b) 4 and 12

(¢) 12 and 16 (d) 16 and 3

54. In the given circuit, the voltmeter records 5 V.

The resistance of the voltmeter in ohms is :

(b) 100
(© 10 (d) 50

. The wavelength of the radiation emitted by a

body depends upon :

(a) the nature of the surface

(b) the area of the surface

(¢) the temperature of the surface
(d) all of the above factors

. Which mirror is to be used to obtain a parallel

beam of light from a small lamp?
(a) Plane mirror

(b) Convex mirror

(¢) Concave mirror

(d) Any one of the above

. Which of the following is a wrong statement?

(a) D =1/fwhere f is the focal length and D is
called the refractive power of a lens.

(b) Power is expressed in a diopter when f is
in metres

(c) Power is expressed in diopter and does not
depend on the system of unit used to
measure f

(d) D is positive for convergent lens and
negative for divergent lens

. An electric field of 1500 V/m and a magnetic

field of 0.40 Wb/m? act on a moving electron.
The minimum uniform speed along a straight
line the electron could have is:

(a) 1.6 x10%mys  (b) 6 x10 ¥nys

(©) 375x10°nvs  (d) 3.75x10%nVs

. In an ammeter 10% of main current is passing

through the galvanometer. If the resistance of
the galvanometer is G, then the shunt
resistance, in ohms is:

(@) 9G O

G

() 90G D 55

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




askITians |poweredbymians...

. Among the following properties describing

diamagnetism identify the property that is

wrongly stated:

(a) Diamagnetic material do not have
permanent magnetic moment

(b) Diamagnetism is explained in terms of
electromagnetic induction

(c) Diamagnetic materials have a small
positive susceptibility

(d) The magnetic moment of individual
electrons neutralize each other

. The induction coil works on the principle of :
(a) self-induction

(b) murtual induction

(c) Ampere's rule

(d) Fleming's right hand rule

. The square root of the product of inductance
and capacitance has the dimension of :
(a) length (b) mass
(¢) time (d) no dimension

. The relationship between the force F and
position x of a body is as shown in figure. The
work done in displacing the body from x =1 m
to x = 5m will be :

T10-

(@) 30J () 15J

(c) 257 (d) 20J

. From the top of a tower of two stones, whose

masses are in the ratio 1 : 2 are thrown on

straight up with an initial speed u and the

second straight down with the same speed u.

Then neglecting air resistance:

(a) the heavier stone hits the ground with a
higher speed

(b) the lighter stone hits the ground with a
higher speed

(¢) both the stones will have the same speed
when they hit the ground

(d) the speed cannot be determined with the
given data

65. Infrared radiation was discovered in 1800 by :

(a) William Wollaston
(b) William Herschel
(c) Wilhelm Roentgen
(d) Thomas Young

. A particle on the trough of a wave at any instant

will come to the mean position after a time :
(T = time period)

(a) T/2 (b) T/4

© T (d) 2T

. The disc of a siren containing 60 holes rotates

at a constant speed of 360 rpm. The emitted
sound is in unison with a tuning fork of
frequency :

(a) 10 Hz (b) 360 Hz

(©) 216 Hz (d) 60 Hz

. The ratio of velocity of sound in hydrogen and

oxygen at STP is :
(@ 16:1 (b) 8:1
(c) 4:1 (d2:3%

. In an experiment with sonometer a tuning fork

of frequency 256 Hz resonates with a length of
25 cm and another tuning fork resonates with a
length of 16 cm. Tension of the string
remaining constant the frequency of the second
tuning fork is :

(a) 163.84 Hz

(b) 400 Hz

(¢) 320 Hz

(d) 204.8 Hz

. The wave theory of light, in its original form,

was first postulated by:
(a) Isaac Newton

(b) Christian Huygens

(¢) Thomas Young

(d) Augustin Jean Fresnel

. If a liquid does not wet glass, its angle of

contact is :
(a) zero (b) acute
(c) obtuse (d) right angle

. Electron of mass m and charge q is travelling

with a speed v along a circular path of radius r
at right angles to a uniform magnetic field of
intensity B. If the speed of the electron is
doubled and the magnetic field is halved the
resulting path would have a radius:

(a) 2r (b) 4r

(©) r/4 (d) r/2
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73. Two coherent light beams of intensity I and 41

are superposed. The maximum and minimum
possible intensities in the resulting beam are :
(a) 9IandI (b) 9Iand 31
(c) 5TandI (d) 5Iand 31

74. The electron in a hydrogen atom makes a

transition form n = n; to n = n, state. The time
period of the electron in the initial state (n,) is
eight times that in the final state(n,). The
possible values of n; and n, are :

(@) np=8,n,=1

b ny=4n,=2

() ;y=2n,=4

(d n=1n,=8

. If the forward voltage in a diode is increased,
the width of the depletion region :

(a) increases

(b) decreases

(©) fluctuates

(d) no change

76. Two nucleons are at a separation of one Fermi.

Protons have a charge of + 1.6 x 107 C. The

net nuclear force between them is F,, if both are
neutrons, F, if both are protons and F, if one is
proton and the other is neutron. Then :

(a) F, =F, > F,

(b) F, =F, =F;

(¢) F;, <F, <F,4

(d) F, >F, >F;

. The potental to which a conductor is raised,
depends on :

(a) the amount of charge

(b) geometry and size of the conductor

(c) both (a) and (b)

(d) only on (a)

. The work done in carrying a charge q once
round a circle of radius r with a charge Q at the
centre is :

4neyr
qQ

4ne§r2
qQ

4»7150r2

(b)
(©

(d) none of the above

79. An air filled parallel plate condenser has a

capacity of 2pF. The separation of the plates is

doubled and the interspace between the plates
is filled with wax. If the capacity is increased to
6 pF, the dielectric constant of wax is :

(@) 2 (b) 3

(©) 4 (d) 6

. The energy that should be added to an electron

to reduce its de-Broglie wavelength from 1 nm
to 0.5 nm is :

(a) four times the initial energy

(b) equal to the initial energy

(¢) twice the initial energy

(d) thrice the initial energy

. Mean life of a radioactive sample is 100 s. Then

its half-life (in minutes) is:
(a) 0.693 (b 1
(¢ 107 (d) 1.155

. Consider two nuclei of the same radioactive

nuclide. One of the nuclei was created in a
supernova explosion 5 billion years ago. The
probability of decay during the next time is :
(a) different for each nuclei

(b) nuclei created in explosion decays first
(c) nuclei created in the reactor decays first
(d) independent of the time of creation

. Bohr's atom model assumes :

(a) the nucleus is of infinite mas and is at rest

(b) electrons in a quantized orbit will not
radiate energy

(c) mass of electron remains constant

(d) all the above conditions

. Identify the wrong statement in the following.

Coulomb's law correctly described the electric

force that :

(a) binds the electrons of an atom to its
nucleus

(b) binds the protons and neutrons in the
nucleus of an atom

(c) binds atoms together to form molecules

(d) binds atoms and molecules to form solids

. When unpolarised light beam is incident from

air onto glass (n = 1.5) at the polarising angle:

(a) reflected beam is polarised 100 percent

(b) reflected and refracted beams are partially
polarised

(c) the reason for (a) is that almost all the
light is reflected

(d) all of the above
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. Which of the following silver salts is insoluble
in water ?

(a) AgClO, (b) Ag,SO,

(¢) AgF (d) AgNO,

. Suitable reagents A and B for the following
reactions are:

Br

+B—

(a) Br, Br, (b) Br,, NBS

(c) NBS, NBS (d) NBS, Br,

. KF combines with HF to form KHF,. The
compound contains the species:

(a) K" ,Fand H' (b) K" , F and HF

(¢) K" and[HF,]” (d) [KHF]" and F,

. Q + Br, - A, A will have configuration :

Br Br
o0 (X

Br ~Br
(c) both (a) and (b) (d none of these

. Among the following sets of quantum numbers.
Which one is incorrect for 4d electron ?

(b) 4,2,1,0

1
(d) 4,2, 1,—-§

, 1

@ 4,3,2,+ 5
1

© 4,2,-2 +3

. Raffinose is :

(a) trisaccharide

(b) monosaccharide

(¢) disaccharide

(d) none of the above

. The molecular electronic configuration of Be,
is :

(a) 01520*15202920*2p2

(b) KKo2s®

(¢) ols?o*1s%02s%0* 252

(d) none of the above

. Which of the following is deliquescent ?

(a) ZnCl, (b) Hg.Cl,
(c) HgCl, (d) Cdcl,

. The velocity of electron in first orbit of H-atom

as compared to the velocity of light is :

1 1

1
(d) mth (d) same

N &. AAis:

H202
(a) meso diol
(b) racemic diol
(c) both (a) and (b)
(d) none of the above

. In which of the following reactions is K, < K.?

(@ 1, @)= 2@g)

(b) 2BrCl(g) <= Cl, (2) + Br, (g)

(c) CO(g) + 3H,(g) = CH,4(g)+ H,0(g)
(d) All of the above

. For the reaction (at 1240 K and 1 atm.)

CaCO 3(s) — CaO(s) + CO, (g)

AH =176 kJ/mol; A E will be :
(a) 160 kJ (b) 165.6 kJ
(c) 186.4 kJ (d) 180 kJ

. Following compound is treated with NBS

@—CHZCH:CHz +NBS —> A

Compound formed A is :

o )=,

Br

®) QCH = CHCH,Br
© @» CIZHZCH —c|:H2

Br Br

(d) Q»CHZCHZCH?_

Br
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99. The standard reduction potential of the

reation, H,0 + e —— 3 H, + OHat 298 Kis:
@ 5o =R i,

(b) E°=- BF—T In[Py,]"? [OH]

172
rr, Py}
() E°C=——In—2—

F [H"]
o_ _RT
(d) E°=-—FInK,

. Glycerol is oxidised by bismuth nitrate to
produce:

(a) oxalic acid
(c) glyceric acid

(b) mesooxalic acid
(d) glyoxalic acid

. Unit of frequency factor (A) is :

(a) mol/L

(b) mol/L xs

(c) depends upon order

(d) it does not have any unit

. The change in pressure will not affect the
equilibrium constant for :

(@) N, + 3H, = 2NH,

(b) PClg = PCl, + Cl,

(©) Hy+ I, = 2HI

(d) all of the above

. The volume strength of 1.5N H,0, solution is :
(a) 4.8 (b) 8.4

© 4.2 d) 2.4

. Bicyclo (1, 1, 0) butane is :

@[> ® [ ]
(© <D (d) D

. How many hydrogen bonds are present
between pair of thymine and adenine in DNA?
(a) 1-hydrogen bond

(b) 2-hydrogen bonds

(¢) 3-hydrogen bonds

(d) No bonds occur

. Graham'’s law deals with the relation between :
(a) pressure and volume

(b) density and rate of diffusion

(c) rate of diffusion and volume

(d) rate of diffusion and viscosity

. The rms speed of hydrogen is 7 times the rms

speed of nitrogen. If T is the temperature of the
gas, then:

(a) Ty, =Ty,
(c) T,_,2 <'I‘N2

(b) Ty, >Ty,
(d) Ty, =TTy,

. In POy, the:

(a) second bond in P=0 is formed by pn-dn
back bonding

(b) P=0 bond is formed by pn-pn bonding

(c¢) P=0 bond is formed by dn-dn bonding

(d) P=0 bond is formed by dr-dn-3c back
bonding

. Grignard reagent _reacts with HCHO to

produce:

(a) secondary alcohol
(b) anhydride

(¢) and acid

(d) primary alcohol

. Dacron is polymer of :

(a) glycol and formaldehyde
(b) glycol and phenol

(c) glycol and phthalic acid

'(d) glycol and terephthalic acid

. The product obtained by heating diethyl ether

with HI is :

(a) C,Hsl

(b) C,HOH

(¢) C,HOH + C,Hsl
(d) C,Hs—C,H;

. For the gaseous reaction involving the

complete combustion of isobutane:
(a) AH=AE (b) AH > AE
() AH<AE (d) none of these

. Natural rubber is a polymer of :

(a) styrene
(c) ethylene

(b) isoprene
(d) butadiene

. Charles' law is represented mathematically as :

®) v =5

© V,=V0(1+¥)(d) \/,=v0(1+t—)

(@) V, =KVt

273

. Cyanohydrin of which of the following forms

lactic acid:
(a) HCHO
(¢) CH,CH,CHO

(b) CH,CHO
(d) CH,COCH,

. Dinitrogen pentoxide (N,Oj;), a colourless

solid, is prepared by :

(a) heating NH,NO, with an excess of oxygen
(b) dehydrating HNO ; with CaO

(c) dehydrating HNO4 with P,0,,

(d) heating a mixture of HNO, and Ca(NO,),
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. Which gas has the highest partial pressure in
atmosphere?

(a) CO, (b) H,0

() 0, (d) N,

. Acetone and acetaldehyde can be distinguished
by :

(a) Molisch test
(c) Schiff’s test

(b)Tollen’s test
(d) lodoform test

. Incorrect statement for pyrophosphorus acid
H,P,0; is :

(a) contains P in+5 oxidation state

(b) it is dibasic acid

(c) itis strongly reducing in nature

(d) it contains one P—O—P bond

. Which of the following compounds is not an
“interpseudohalogen”?

(a) Cl,N, (b) BrCN

(c) CICN (d) ICN

. The oxidation number of oxygen in hydrogen

peroxide is :
(@ +1 (b) -1
(@ +2 (d) -2

. Isopropyl bromide on Wurtz reaction gives:

(a) hexane

(b) propane

(c) 2, 3-dimethyl butane
(d) neo-hexane

. Tetraethyl lead is a:

(a) solvent (b) petroleum additive
(c) oxidising agent (d) fire extinguisher

. Solvay process is used for the manufacture of :

(a) NaOH (b) Na,CO,
(c) NH,4 (d) NaCl

. Milk of magnesia is used as:

(a) antichlor
(c) antiseptic

(b) antacid
(d) food preservative

Directions : Choose the correct meanings of
Phrases/Idioms, out of the four responses given
under each.

. To meet one’s Waterloo :

(a) To meet a strong adversary
(b) To met with humiliation
(¢) To die fighting

(d) To meet one’s final defeat

. Through thick and thin :

(a) Big and small

(b) Large object

(¢) Under all conditions

(d) Thin and fat

. An axe to grind :

(a) Difficult job

(b) Hard labour

(c) Private ends to serve

(d) Punishment

. His wit's end :

(a) Finished

(b) Confused

(¢) Comedy

(d) Very intelligent
Directions : Find out the part which contains
an error in the following sentences. If there is no
error, the answer is (d).

. You must pay respect to

. It is not advisable to take heavy luggages

(a) (b)

while on journey these days. No error.

(© (d)

. Mr. Bose

(@)
accompanied by his wife and children
(b)
were present there. No error.

©) (d)

those who has
(@ (b)
respect for you. No error.
(© (d)
Directions : Choose the word that is most
nearly opposite in meaning to the word given in
capital letters at the question place.

. DREARY :

(a) Drab (b) Dangerous
(c) Beautiful (d) Bright

. GREGARIOUS:

(a) Antisocial
(b) Horrendous
(¢) Similar

(d) Glorious
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. MISERLY:

(a) Charitable
(¢) Liberal (d) Generous
Directions : Choose the word that is most
nearly the same in meaning to the word given in
capital letters at the question place.

(b) Spendthrift

. DILIGENT:

(a) Industrious
(c) Modest

(b) Energetic
(d) Inteligent

. RENOUNCE:

(a) Reform
(c¢) Retain

(b) Revoke
(d) Resign

0. PROLIFIC:

(a) Plenty
(¢) Predominant

(b) Competent
(d) Fertile

139.

Directions : In each of the following questions
four parts of a sentence are given as P, Q, R and
S. Put them in proper order to produce the correct
sentence.

P: I decided to call on him

Q : at the earliest opportunity
R : having heard of the palmist
S : before I came into town

(a) RSPQ (b) PQRS
(c) SQPR (d) QPRS

. P : when a chemical substance

Q : the food poisoning occurred
R : in the food preparations

S : was mistaken for salt and used
(a) RQPS (b) SRQP
(¢) QPSR (d) PSRQ

as Failure is related to :
(a) Defeat (b) Anger
(¢) Frustration (d) Sadness

. In the following question, four groups of letters
are given. Three of them are alike in a certain
way while one'is different. Select the one which
is different.

(a) RSXY (b) NOUV

(c) MNST (d) DEJK

. Complete the pattern in fig (x) by selecting one
of the figures from the four alternatives:

(0 (d)

D

. In the following question, a statement/ group
of statements is given followed by some
conclusions. Choose the conclusion which
logically follows from the given statement.

146.

Statements :

1. Only students can participate in the race.

2. Some participants in the race are females.

3. All female participants in the race are invited
for coaching.

Conclusions :

(a) All participants in the race are invited for

coaching.

(b) All participants in the race are males.

(¢) All students are invited for coaching.

(d) All participants in the race are students.

. Consider the figures X and Y showing a

rectangular sheet of paper folded in fig. X and
punched in fig. Y. From amongst the answer
figures a, b, c and d, select the figure, which will
most closely resemble the unfolded position of
fig. Y.

(@)

(© e

Which one of the given sets of figures follows
the following rule.

Rule : “Sectors get converted to triangles one
by one”.
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148.
= MMSM

4 6 5
A B C

(@) 25 (b) 37
(©) 41 (d) 47

@ 149. What terms will fill the blank spaces?

A, GV el S RN R
(@ O,K (b) N,M
(© K S (d P,N
D&] Direction : In the following question, choose
the set of figures which follows the given rule.

Direction : In the following question find out 150, Rule : Closed figures become more and more

which of the figures (a), (b), (c) and (d) can be open and open figures become more and more
formed from the pieces given in (X). dlosed.

A\
(X) /(\
(a) D (b)
L—Jf'\
>

(c) (d)

Direction : Find the missing character from
among the given alternatives.

AN
N

—
S
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ﬂ NSWERS

w MATHEMATICS

1. (0 2.

9. () 10.
17. (c) 18.
25. (b) 26.
33. (b) 34
a1. (c) 42

u PHYSICS

46. (b)
54. (b)
62. (c)
70. (b)
78. (d)

s CHEMISTRY

86. (b) 87.
94. (b) 95.
102. (d) 103.
110. (d) 111.
118. (b) 119.

m ENGLISH

126. (d) 127.
134. (a) 135.

m REASONING

141. (c) 142.
149. (d) 150.
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HINTS @9 SOLUTIONS

Mathematics

1. Given equation of line is 3. Given that
x+y=0

and equation of circle is B e 2 o 3
x2+y?+4y=0 Now, a+b=i+2j-3k+3i-j+2Kk

a=i+2j-3k and b=3i-j+2k

On solving Eqs. (i) and (ii), =4i+j-k
X2+ (-x)+4(-x)=0

= 2x* - 4x=0
= 2x (x-2)=0 iy | y sy
= x=0,2 and y=0,-2 Let 0 be the angle between a+ band a-b
T?N taking opuo;lz(ci [ " niie (i+ b} (f_rl:)
at poing (0, 0) => 0= 0 lak+bﬂl Izt—bl E
and at point (2, —2) B8 G e i k)- (- 2i +3j - 5k)
= -2°=22) = 4=4 l4i + j- & || - 2i + 3j - 5k|
. option (c) is the correct answer. = -8+3+5

. Given equation of ellipse is 4x* + 5y% =1 V16+1+1 J4+9+25
or S=4x?+5y*-1=0 ) = 6=90°
At point (4, — 3) . Let A and B be two subsets of S. There are

S=4(4)7+5 (=37 -1 following cases to make a subset of S, under the
108> 0 given conditioni.e. AuUB=Sand AnB=¢
= >

Therefore the given point lies outside the
ellipse.

anda-b=(i+2j-3k)-@i-j+2k)
= -2+ 3j-5k

Case I : If set A has no element. The number of
ways of selection of 0 element from set S is "Cy.
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Case II : If set A has one element. The number
of ways of selection of one element from set S is

If this limit is zero, then the function
2x-oa(2x+1)-p=0

"Cy. or
Case III : If set A has two elements. The
number of ways of selection of two element
from set S is"C,.

x(2-2a)-(a+B)=0
Equating the coefficient of x and constant
terms, we get
2-200=0 and a+p=0
= a=1 B=-1
7. Given equations are
px+y+2=0,x+q/+2=0,x+y+rz=0

Case (n) : If set A has n elements. The number Since the system have a non-zero solution,
of ways of selection of n elements from set then
Sis'C,. p
1
. Total setof A="Cy + 'C; + Cy + ... +"C,
=2"

Applying C, —> C, -C
Total set of A and B = 2" x 2" = 22" PRIIg g =g =1

and Cy;—>Cy3-C,y

n
. Required probability = —22— -0 p 1-p O
2 n 2"
q-1

1
1+sin?0  sin®0 sin® 0 | 1
5. Let A=| cos® @ 1+ cos” 6 cos?0 |=0
4 sin 40 4sin40 1+4sin4

Applying R; = R; + R, = A-pA-9ad-n
2 2

1
= |cos® 0 1+cos*0 cos’0 |=0 1 T—r
4sin40 4sin40 1+ 4sin4 =5 A-pa-9U-r

Applying C, = C; — 2C3, C; — C, —2C5 [_P_(l)_l(__l__Lﬂ B
0 0 1 1-p 1-q 1-r
= |—cos® 0 1-cos* 6 cos?0|=0 i ;

-2-4s5in40 -2-4sin46 1+ 4sin4 —p—+—+~————f_=
1-p q l=1
-1

|

Since,p, q, r#1

1-
i DO ST TR S
[cos? 0(2+ 4sin 40) + (1 — cos® 0) (2+ 4sin 40)] =0 1-p 1—q 1=
= [2cos? 0+ 4 cos® 0sin 40 + 2+ 4 sin 40 — 1_+_1 4 -
. l1-p 1-q 1-r
— 2cos? 0 — 4 cos” 0sin 40] = 0 _
s 24 4sin40=0 . Given that (o, B) lies on the circle x* + y* = 1.
a2+[32:1
or it can be rewritten as

%(9u2+4+12(1)+B2=1+%(4+12u)

. 1
= sm49——§

6. Given that,

2
limﬂ[x +11 —ox—Bj:O

et :>l§(3(12+2)2+132=1+g(1+3u+1)--3

5 lim(x2+l—ot(x2+x)—B(x+1)]=0
x+1

= %(3u+2)2+[32=g+g(3(1+2)

X ~»®

Using L-Hospital's rule, we get The locus of (3a + 2 B)is
2x—a(2x+l)—[3(1)] T=a 2 5 4
=0 = o 2 CE

( 1 gX Y mg X

lim

X —x
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or x2—4x+9y2—5=0

On comparing this equation with
ax2+2h_xy+by"+2,gx+2fy+c=0

= a=1,b=9,h=0,g=-2 f=0,c=-5

Now,

A = abc + 2fgh — af? — bg? — ch?
=1x9x(-5)+2(0)-1(0)°-9(-272?-0
=-45-36=-81#0

Now, h* ~ab=0-9(1)=-9<0

A#0 and h?<ab,

Hence, it is an ellipse.

9. Given that

0 x -1

tan 5= |——
e \'/x+1

2tan%

20
1-tan?+
tan 3

= =
le 2\/x1
x+1 X

X'=T 2

x+1

sin2g cos2 0
f (0 :{ I sin™ /¢ d¢ + jcos’1 Jo dd)}
0 0

fr©)= % sin? 6[sin~! Vsin26]
+ dio cos? ()[cos‘1 \/cosz()]

= (2sin 6 cos 0)0 — (2sin 0 cos H)
=0
f(0) = constant = a (say)

-

1/2 172

= _[sin v /o do+ J’ﬂcos'l Jodé=a
Ya B
= I(sin‘1 Jo +cos \9)do=a
0

S8 =a

-
2.

2nn
- ; j R S 1]
11. LetI= J{|51nx—’251nxl}dA
2nn 1
= I{|sinx]—§\sinxl}dx

0
2nxn

= Jé\sinx\dx

0 2n

1 2n 4n
=§{J'|Sinx|dx+ J')sinx|dx+

2nn
+ _[,sinxhbc]
2(n-1)xn .
2n
Now, I, = J']sin x| dx
0
T 2n
I = Isin xd.xmjsin x dx
0 T
=[- cos x]3 +[cos x]2" = {-1-1] +[+1+ 1]
=2+ 2
=4
I=%[4+ 4+ 4+ ...ntimes]

1
=5 @n)=2n

2
. Given that f(x)= —21—
x“+1

Since, it is an even function therefore its values
is always greater than equal to 0 and we know
2
; >
x?<x?+1 or — <1
x“+1

.. Required range is [0, 1).

13. Givensin (1 - x)+ 2sin™! x =

= sin™! (1_x)=%+251n’](x)
= (1-x)=sin (%+ 2sin ! xj

= (1-x)=cos(2sin”! x)
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(1 - x)=cos [cos ' (A - 2x2)]
Q-x)=1-2x%
2x2-x=0

1
= X—O’ﬁ

1 : ; 2
But x = 3 does not satisfy the given equation,

So, x = {0} is the answer.
14. Since sin A, sin B and cos A are in GP
sin? B = sin A cos A w1}
x?+2xcotB+1=0 (given)
Now, b%?-4ac=4cot’B-4
_ 4 cos’ B - 4sin’B _ 41 - sin?B)-4sin’B
- sin? B N sin? B
_ 4[1-2sin?B]
- sin? B
_4[1 - 2sin A cos A]
- sin? B
=4(sin A‘—cosA)2 0
sinB

[from (i)]

. Roots are always real.

du
(eu - 1)1/2

15. LetI= |
log 2
X eu
orl= | —=—_du
1052 &4 (eu = 1)1/2
Lete' —1=t2= e du=2 dt
\)’F— & -
i J& _1 dt
= [ = —dt=2 | 5
;o T+ 1)t i @+t?)
=ftan~' ¢} "' =2tan"! /& -1 - tan"' 1
= Z[Ian’1 \/} =1 —g} =~g (given)
. T (TN e |
tan e =1 12+4 3
(_1= E
7 a1

JE=1=43
= e=3+1=4
. Since
A+ xP™! =Co+Cix+ ...+ C, X"
HC X L e a2

=2Co+Cy+....+C, x"

Putx =1
A+ 1P <2(€Cy +Cp 4+ +C)
2PN 2@, 36y + 50tk 1CL)
271 =€, #C, #.00u% C
22" -1=63
=64 = 2"=2°
n=6"= n=3

n

. Given that

x*=xy
Let X,y €R
xRy = x% = xy
and YRz=y?=yz
Now, x*y? = xy%z
= x?=xz
= XRz
. Itis transitive.

. Giventhatdet(A)=6

Now, B =5A?
= det(B)=det(5A%)

= 5det (A%) = 5det (A)?

=5(6) (from (i))
= det (B)=180

. Given that

. 1 v x<0
f(x)“{l+sinx V 0<x<mn/2
At x=0

LHD = lim £ © =M~ f ()

h—0 -h
1-1

=lim——=0
h>0 —h

RED = lim L. O 1)~ £ (0)
h—0 h
. liml+sin O+ h)-1
_h——>0 h
. _sinh
g
= LHD # RHD
o f"(x)does not exist at x = 0.

. Given curve is y? =4x 40

Let the equation of line by y = mx + ¢
Since % =m=1 and this line is passing
through the point (0, 1).

1=3(0)+¢ = =1

y=x+1
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Solving Egs. (i) and (ii), we get Again using L' Hospita's rule
(x+1)% =4x 4 (sec’0 + 20sec’0tan 0 + sec?0 — 4 tan 0)

= (x-1=0 . —40sec’0 —40sec?0- 40% sec’0tan 0
= lim g S
= x=1 and y=2 60 4 cos 20

41+0+1
=,¥=2
cLet f(x)=2x®-3x2-12x+ 5
fr(x)=6x?-6x-12
%2 Put f’ (x)= 0, for maxima or minima.

; 6x% - 6x-12=
or xt=-(y-2) Mt 0
x“=-x-2=0

On solving Egs. (i) and (ii), we get 5
X" =-2c+x-2=0
x=-11
and yesid, § x-2(x+1)=0
x=-1,2
Now, f''(x)=12x - 6
f''(-1)=-12-6=-18<0
f (x)is maximum at x = - 1.
But x=4
f (x)=37.
". The largest value of f (x)is at x = 4

This shows that line touch the curve at one
point. So length of intercept is zero.

. Given curves are
= x2
=2-

and

. Letz=x+1y
|z-1|=|2-2|=|z-1i]
. Required area = Area of curve OABCO = |(c-D+iy|=[(x-2+iy]

= 2 Area of curve OABO 5 j |(x2+ (-1
Sx°-2x+1+y“=x"+4-4x+y

1
=2Jy‘dx =x2+y2+1-2y
(1) Taking Ist and IInd term
:2J[(2_Xz)_(xz)]dx = - -2x+1=4-4x
0 = 2x=3
Taking IInd and IIIrd term
= 4-4x=1-2y
= 4x -2y =3
Taking Ist and IlIrd term
= -2x+1=1-2y
= 2x-2y=0
= x=y

y=2-x

2

1
=2j(2—2x2)dx
0

8 it 3
= 7 5q units. From (i) x = 3

On putting value of x in Eq. (iii), we get

.40 (tan 0 — 20 tan 0)
22 gl{% 1 - cos 20
— i 2(©tan 6 — 207 tan 6)
60 1 - cos 20 On putting the value of x and y in Eq. (ii), we
Using L' Hospital'; rule get 4(%) =D (%) =3
L 4 (0sec®0 + tan()—. 40 tan 0 - 26%sec?0) 3
60 2sin 20 = 3=3
. One solution exist.

¥=3
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25. Given that, P(A')=0.3 P(B)=0.4

and P(AnB')=0.5
P(B')=1-PB)=1-0.4=0.6
P(A)=1-P(A')=1-0.3=0.7
P(AUB')=P(A)+ P(B')-P(AnB")
=07+ 0.6-0.5=0.8

26. (10101101),

=1x? +0x28+1x2°+0x2*+1x2’
4 1'% 22 0% 2+ 52
=128+0+32+0+8+4+0+1
=173
2x
. Given that f (x)= E—z—(——]
e~ +1
On differentiating w.r.t. x, we get
F () = 2™ + 1) (e¥) - 2 (e - 1) ()
oF ks (€ +17
_2(62x+82x) i 482x "
g 2x 2 T o2 7~
e~ +1) (e™ +1)

. Function is an increasing

. Given equation is
x*+y?-2xy % =0
dy _x*+y*

dx = 2xy

This is a homogeneous equation

=

= W kel
weputy—vxanda—\wrxdx

The Eq. (i) is reduces to
dv _ x*@+v?)
2x %y

On integrating both sides, we get
log (1 -v?)=—logx + logc

= log (x* - y?)-2logx =—-log x + logc

= log (x?% - yz): log xc

= x2-y?=xc

s f)=ax® +bx+c

and g (x)=px? + gx

Since, g 1)=f 1)

= p+q=a+b+c

and g@-f@=1

= 4p+2q—-4a-2b-c=1

also g@-f@3)=4
= 9p+3q—-9a-3b-c=4
From Egs. (i) and (ii)
2p=2a-c+1
Now, g - f 4@
=16p+4q—16a—-4b—c
=12p+4(p+ q)-16a-4b—-c=6-3c

. Since the given vectors o i+ j+ ki+pj+ k

and i+ j+ vk are coplanar, then

(o B 1|

1. =9 0 A =0

178" ¥
ApplyingC, - C, -G C3 > C3 -C,
a l-a
1 p-1
1

s ool g
1-0) LB 1%
: + 2 +

1-a 1-B

Buta#1,p#1landy=#1
. 1

— 3

. Given equation of lines are

xy+2x+2y+4=0

or x+2)(y+2)=0
or x+2=0,y+2=0
x+y+2=0

N
| AY
I
x

0 (0, 0)

» X

ul B (0,-2)
y=-2 |A(=2,-2)

X+y=-2

These three lines makes an right triangle CAB
right angled at A.

The circumcentre of a triangle is the mid point
of BCie. (-1,-1).
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32. The centre and radius of the first circle

x?+y?+2x+8y—-23=0 are C,(-1,-4)

and r; = /40

Similarly, the centre and radius of second circle

x2+_y2—4x—10y+9=0 are C, (2 5) and

r,= V20

Now, C; C, =+/(2+ 1)* + (5+ 4)?
=J/9+81=+90

and n+n= V40 + /20

also rl—r2=\/%—«/2AO

Here, 1 -1, <CCy <+ 1

. Two common tangents can be drawn.

. -Since the line a£+ %=1 touches the circle

x%+ y2 =d?

The perpendicular distance from centre
(0, 0) to the tangent = radius of the circle

—

=

The locus of(

. It represents a circle.
. Given equation of line is
x-1 y+2 2-3
3 . 4 -2

Any point on the line is

Bk +1,4k -2 — 2k + 3).
If the given line intersect the plane
2x - y + 3z —1 =0, then any point on the line
lies in the plane.
Bk +)-@k-2D+3(-2%+3)-1=0
= -4k +12=0 = k=3

Pointis (9+1,12-2 - 6+ 3)

Le., (10,10, — 3).

=k

. Equation of director circle of given hyperbola

2
X2 Yy

25 16
= x? + y2 =9 sweld)

=1lisx?+y?=25-16

This circle passes through (2\/5 1) and we
know that director circle is the locus of point of
intersection of perpendicular tangents drawn
to a hyperbola.

Thus the angle between the tangents is n/ 2

1
or y(x)=1+i(a§

36. Given that, it is given

afyd=1
As, we know A.M. > G.M.

= l,*z,,(’; >V

= 1+a22/a ..(iD)
Similarly, 1+ 2 2B ...(iii)
1+y22y (iv)
and 1+822/5 (V)
Multiplying Egs. (i), (iii), (iv) and (v), we get
A+ o)1 +PB)A+7)A + 8)216/apyd
= (1+)@+B)A+7)A+38)=16

37. Given that

2 (#n(5F)-1eue(F)

- 2kn) . . (2kn
= —sz::l cos (T) +1sin (~7)

: o 2ni ¢
--i3 | &
k=1
2ni
=—iirk (letr=e_7—]
k=1 b

=—i(+ri+...+1%
6 7
=—ir(1_’)= ir=r)
Yl 1-r
_—i(r—l)_i
e

38. Given that

1.1 (dy)
y(x)=1 +-d}——j(d_xj
dy 1 (dy
)48
% (X) - ed_y/dx
Taking log on both sides, we get
log y ()= &

. The degree of this equation is 1.

39. Given x; x, are the roots of the equation

x> +2x-3=0

= x2+3x-x-3=0

= xx+3)-1(x+3)=0

= (x-1) (x+3)=0

= x3=-3 xp,=1

and y, Y, are the roots of the equation
y2+4y-12=0
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y2+6y-2y-12=0 43. Given that

yr+6)l-2 7 +6)=0 r=[2¢)+c052(2¢+3ﬂ
-2 +6)=0 N

Y1=-6y,=2 On differentiating w.r.t ¢, we get

Points are P (-3, —6)and Q (1, 2). [2—~ 9 cos (2'1) P Ej sin (2¢) . E) . 2}
Since, P and Q are the end points of a diameter. dr _ 4 4

Centre = mid point of PQ dé 2( E)
(-3+1 -6+2 -+ O 2d>+4
B 2z * 2

- .i( E]
—(-1,-2) [1 Sir \4¢+ 2)

. The equation of any plane through (2, -1, 3) is [24) % cose (% 4 E)
a(x-2)+b(y+1)+c(iz-3)=0 i) \ 4
where a, b and c¢ are direction ratios, Since

1/2

Eq. (i) is parallel to aand I_;
3a+0b-c=0 ...(ii)
and -3a+2b-2=0 ...(iii)
Solving Egs. (ii) and (iii), we get
(D |
2 6-3 6
= a=2k, b=-3k, c= 6k . Since, (; lie in the plane off?:and y’.
Putting the values of a, b and cin Eq. (i), we get It means that all three vectors are coplanar.
2k (x -2)-3k (y + 1)+ 6k (z—-3)=0 [eByl=0
= 2x -3y + 62-25=0
which is a required equation of a plane. L R iy 0T .
. Equation of parabola is a=2+3j-kp=-i+2j-4k
y? = - 4x
. focus is (-1, 0).
The equation of line passing through (-1, 0)is
y-0=m(x+1) @
Since, the line makes an angle 6 = 120°
2 m = tan 0 = tan 120°
= w3 =i12+2-j=8-)+k4+3)
On putting the value of m in Eq. (i), we get =101 4 93 +7k

y=-v3(x+1) i :' R;
and (o xy)=|2 3 -1 ‘i
iy 1 1|

=k (say)

. Given that

i

: =i+3+ﬁ

=)
b —4‘

. Given that
x=a=B‘y=aa)+8m2,z=aw2+ﬁ(o
Now, xyz = (o + B) (cw + B 0?)(aw? + Bo)
=(a + B) (a2m3+aBm2+aBm4+Bzm3) e
=(a +B) (@? + aB(0® + 0)+ B?) =-4i-3j-k

1y o+ 0i=0 Now,(a x[;)~'(z x*?)
[ } =(-10i + 9j + 7k)- (4i - 3j - k)
=(a+P)(a®-ap+p?) =i ~27 =7

=a’+p? -

=iB+D-je+D+k@-3)

andw® =1
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. Gravitational acceleration is given by
_GM
TR
where G =gravitational constant
2 M
G R?
. In this case the internal force is applied on the
system, so he will not succeed. According to
Newton's law the state of a body can only be
changed if some external force is applied on it.
= “ﬁiﬁ = N/m? or pascal  (in SI system)
strain
_ dyne

sz

and (in CGS System)

Thus, Nm™! is not the unit of Young's modulus.

. According to Stefan's law the energy emitted by
a body per second is directly proportional to
the fourth power of the temperature of the
body. Here, the temperature of blue glass is
more than that of red glass, so it will look
brighter.

. Chemical energy reduced

=VIt

=6 x5x6 x60

=10800

=1.08 x10*V

. Let the original resistance is R Q.
3 V. =IR
V=5xR=5R s (D)

When 2Q resistance is inserted, then total
resistance = (R + 2)Q

V=I'R+2)=4R +2) ..(ii)
From Egs. (i) and(Il), we get

5R=4(R +2)

R =8Q
75 475
—100+?—TQ

=118.75Q
. Let S be the large and R be the smaller
resistance.
From formula for metre bridge
S= ( 1001 - l) R
100 - 20

= —gp DR=4R

Again,
100 -1
= ( TOO—J (R + 15)
100 - 40
T 40

=%(R+15)

(R +15)

4R=%(R+15)

8R SR
T—R—ISD ?-—15

R=9Q

53. If we take R, = 4QR, =120,

then in series resistance
R=R;+R,
=4+12
=16Q
4x12 _
4+ 12
So,R; =4Qand R =12Q

In parallel, resistance R = 3Q

. Let the resistance of voltmeter is G Q.

.. Total resistance of the circuit

G x100
_(—G+ R 50)9

Total currenti = %

10

~7G x100
(G+ 100 so)

Voltage across 100 Q resistance
_.(leoo - 10 y leoo]
=t G+100) " [G x100 G+ 100
+ 50
G+ 100
Reading of voltmeter =5V
.. Voltage across 100Q2=5V
" [ G x 1(&]
50) G+ 100

On solving G =100 Q.

55. According to Wien's law

1
l«x,l—,

i.e.,, it depends on the temperature of the
surface.
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56. Itlamp is placed at the focus of concave mirror,

then we get parallel beam of light.

. Here, E =1500V/m, B = 0.4 Wb/m?
Minimum speed of electron along the
straight linev = %
1500
T 0.4
= 3750
=375x10°m/s

. Shunt resistance

. Diamagnetic = materials have  negative
susceptibility. Thus, (c) is wrongly stated.

. The induction coil works on the principle of
mutual induction.

1
2nLC

= time.

. We know f=

1
or JLC = w
Thus, VLC has the dimension of time.
. Work done = area enclosed by F-x graph.
10— a b |
FNs_| /! C

O —1 2
-54 M N

D
EH J
3 |4 5

6

x(m)—
F G
— 10

=area of ABNM + area of CDEN
— area of FFGH +area of HIJ

=1x10+1x5—1x5+:12x]x10

=10+ 5-5+5=15J

64.

66.

Both the stones will have the same speed when
they hit the ground.

The time taken by the particle to come to mean
oza T
position from the trough = %

Crest

o T/ TIZ\E/T

3T/4

Trough

Speed = 360 rev/min
= 260 rev/s
60
=6
Frequency = 6 x 60
=360

. Velocity of sourd v = v

. For sonometer n o«

n, L 256 16

n, §  ny 25
n. - 25625
27716
= 400 Hz

. Wave theory of light was first proposed by

Christian Huygens.

. For the liquids, which do not wet the glass, the

liquid meniscus is convex upward, so angle of
contact is obtuse.

. Radius of path of electron

=
F—Bq
m and q remain unchanged.
n Vv B
So, LMl S
% n vy B
v B/2 1
"2 B 4
Ica® or ax+I

a i §

=n=4r

a, \4I
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q_1

a 2
2
Rl
—[al‘azj
1+ 2)? 2
1-2 1
I =9I I =]

. Inahydrogen atom the nme period is given by
Tocn?

T; ny 2 n .

woh S e U P TS R 8

T, n, n,
Iy
n,

Thus, n=4 and n; =2

. On increasing the forward bias voltage, the
barrier energy decreases. This results in the

flow of majority charge carriers. Hence, width
of depletion region decreases.

max min

. Nuclear forces are charge independent so,
F, =F, =F,.

. Potential V==

Hence, potential depends on the amount of
charge, area or geometry and size of the
conductor.
. The potential at each point on the circular path
will be equal.
So, work done = q x potential difference
=qx 0
=0
. Capacitance with air

Reasoning

. Half-lifeT/2=

When interspace between the plates is filled
with wax, then

C'=

2d
,_(ASO\K
=T /3

K

2

K

KAg,

C'=C=

622 = K=6

. de-Broglie wavelength

Al
J2mE
1x10®° _[E,
0.5x10° VE,

E, = 4E,
*. Energy to be added = E, - E,

= 4E, - E, = 3E,
T oo
144 1.44
=69.44s

69.44 A
=60 ~ 1.155min

. Radioactive decay does not depend upon the

time of creation.

. Coulomb's law is appliable for charged

particles, it is not responsible to bind the
protons and neutrons in the nucleus of an
atom.

. If unpolarised light is incident at polarising

angle, then reflected light is completely, ie,
100% polarised.

141. (c) Second is the result of the first.

142. (b) In all other groups, the first second and
third letters are respectively moved one,
five and one step forward to obtain second,
third and fourth letters respectively.

. Clearly, fig. (d) when placed in the
blank space of fig (x) will complete
the pattern, as shown below.

Hence, the answer is (d).

. In fig. X, the right half of the rectangular paper

sheet is folded over the left half. In fig. Y, two
semicircles are punched into the folded paper.
When the paper is unfolded, the semicircles in
the two halves will join to form circles. Thus,
two circles will appear in the unfolded position
of fig. Y.

Hence, fig. (d) is the correct answer.
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q_1

a 2
_[al“'az .
- a —ay
2
_(1+2)Y_9
“\1-2) 1
Imax=91r Imin =1

. Inahydrogen atom the time period is given by
T o n,'4

T, (nl “ fiy A
21 L) = O] Y
T, n, n,
!
n,
Thus, n=4 and n; =2
. On increasing the forward bias voltage, the
barrier energy decreases. This results in the

flow of majority charge carriers. Hence, width
of depletion region decreases.

. Nuclear forces are charge independent so,
F, =F, =F,.
. Potential V = = V= A
Agy
d
Hence, potential depends on the amount of
charge, area or geometry and size of the
conductor.
. The potential at each point on the circular path
will be equal.
So, work done = q x potential difference
=qx 0
=0
. Capacitance with air

When interspace between the plates is filled
with wax, then
, _ KAg,
pm 2d

(A% K
o= ()3
K
2
6= 2~% = K=6

C'=C

. de-Broglie wavelength

h
J2mE
1x10° _[E,
05x10° VE
E;
El
E, = 4E,
*. Energy to be added =E, — E,
= 4E, - E; = 3E,

=4

44 . 1.155min

. Radioactive decay does not depend upon the

time of creation.

. Coulomb's law is appliable for charged

particles, it is not responsible to bind the
protons and neutrons in the nucleus of an
atom.

. If unpolarised light is incident at polarising

angle, then reflected light is completely, ie,
100% polarised.

Reasoning

141. (c) Second is the result of the first.

. In fig. X, the right half of the rectangular paper
sheet is folded over the left half. In fig. Y, two
semicircles are punched into the folded paper.
When the paper is unfolded, the semicircles in
the two halves will join to form circles. Thus,
two circles will appear in the unfolded position
of fig. Y.

Hence, fig. (d) is the correct answer.

142. (b) In all other groups, the first second and
third letters are respectively moved one,
five and one step forward to obtain second,
third and fourth letters respectively.

143. Clearly, fig. (d) when placed in the
blank space of fig (x) will complete
the pattern, as shown below.

Hence, the answer is (d).
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BITSAT-PILANI
ENGINEERING ENTRANCE

SOLVED PAPER PN

W Mathematics

. When 2°%! is divided by 5, the least positive
remainder is :

(a) 4 (b) 8

(c) 2 (d) 6

. If wis a complex cube root of unity, then

‘. 1 o o

j w ®® 1|isequalto:
[ 1 |

(a) =1 (b) 1

(c) O (d) o

. The ends of the latus rectum of the conic
x*+10x -16y + 25=0are :

(a) 3-4),034)
(b) -3 -4,03-4)
© 34,134
(d) (5-8),(-58)
. The equation to the hyperbola having its
eccentricity 2 and the distance between its foci
is 8,is:
2 2
(@) T S 1

1- 4
X

CES

i
2
: 1
4y g o
(a) = 37
V3
2
. Ina A ABC if the sidesarea=3 b= 5andc= 4,

(© +

then sin £ + Ccos 2 is equal to :
IRl e :

— 3+1
: b
(a) v2 b) —;
R @ 1

. The two circles x?+ y? —2x+ 22y +5=0

and x*+y®*+14x+ 6y + k=0 intersect
orthogonally provided k is equal to :

(a) 47 (b) —47

(c) 49 (d) —49

. The radius of the circle

x>+ y*+4x+6y+13=0 is:
(a) V26 (b) V13
(c) v23 (d 0

. The centre of the circle x =2+ 3cos6,

y=3sin0-1is:
(@ (3,3) ) 2,-1)
(© 2,1 (d) (-1,2)

. The sum of the focal distances of any point on

2 2

- 2
the conic 58 + #1187

16
(a) 10 (b) 9
(c) 41 (d) 18
[ x 2 -=1|

. The solutions of the equation| 2 5 x|=0

-1 2 x
are :
(a) 3,-1 ®) -3,1
) 3.1 @ -3,-1

0

s IfA:[g 8} andB:[1 _%Q then | AB| is

equal to :
(a) 80 (b) 100
(c) —110 (d) 92

. The inverse of the matrix[s _2] is :

3
g ol

IR
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. The projection of the vector 2i + :i— 3k on the
vector i — 2j + K is :
3 3

(@) —— b) —

i ®) 7

fo=

(3 2 3
() - \1’2 (d) 7—5
. If 12cot?0-31cosec 0+ 32=0, then the
value of sin 01is :
(a) %orl (b) gor—g

3 3
4 3 1
(C) g Orz (d) T 'i
. The circumradius of the triangle whose sides
are 13,12 and 5, is :
SRR 11
(a) 15 (b) >

© 2 (@ 6

. The general solution of sin x — cos x =+/2, for
any integer n is :

(a) nn (b) 2nm+ %TE

(©) 2nn (d @n+1D=n
1+i«/§i y
V3 +i '

T y
(@) 3 (b)

. The amplitude of

2n
(o) 3 (d)

. If "C,5 = "C¢, then "C, is equal to :

(a) 72 (b) 153
(c) 306 (d) 2556

/ 18
. The middle term in the expansion of [x - %)

is :
@) ¢, ®) ¢,
© Cyo (d) -Gy
+If o,B,y are the roots of the equation
2x® = 3x% + 6x + 1=0, then a?+B2+y%is
equal to :

15 15
@ - Y () v
9
4

-

© (d 4

. If a, b and ¢ are mutually perpendicular unit
vectors, then | a+b+ a is equal to :
@3 () V3

a +

/ 2 2
@ MEHT*E) g4y g

] j sin (2x)

,[ e“(1 + sin x)

. (0, —=1)and (0, 3) are two opposite vertices of a

square. The other two vertices are :
(@ 0,1),0,-3) @) 3-1),(00
© 0,21 @@E22,a00

. The equation to the line bisecting the join of

(3 —4)and (5, 2) and having its intercepts on
the x-axis and the y-axis in the ratio 2: 1 is :
(@A x+y-3=0 (b) 2x-y =9

(© x+2y=2 d 2x+y=7

. The distance between the pair of parallel lines

x2+2.xy+y2—80x—8ay—9a2=0is:
(a) 2V54a (b) V10 a
(©) 10a (d) 5v2a

. The equation to the circle with centre (2, 1)

and touching the line 3x + 4y = Sis :
(@ x*+y*-4x-2y+5=0
) x2+y2-4x-2y-5=0
(© x*+y*-4x-2y+4=0
(d) x*+y?*-4x-2y-4=0

. The condition for a line y = 2x + cto touch the

circle x* + y2 =16 s :
(a) c=10 (b) =80
(©) c=12 (d) ¢ =64

5 — dxisequal to:
1+ cos® x

(@) - 12 log (1 + cos? x)+ ¢
(b) 2log (1 + cos? x)+ ¢
(c) % log (1 + cos 2x)+ ¢
(d) c-log (A + cos? x)

dx is equal to :
1+ cos x 4

(a) € tan (%) +cC

(b) € tan x + ¢

(c)e"(1+5inx)+c

1-cos x

(d) c—¢" cot (—E)

/2 ,
s _[/4 cosec®x dx is equal to :
LS

(@ -1 b1
© 0 @ 3
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: J’(:Ia log (1 + tan x)dx is equal to:
T T
(a) 8 log, 2 b) 3 log, e

n T 1
(c) p log, 2 (d) 8 log,(i)

. The modulus and amplitude of1+—2l.Z are:
1-1-1)
(a) v2and g (b) 1and 0

(d) 1and L

n
(c) 1and - 2

3

tan x —sin x .,
lim ————; is equal to :

x -0 X

o 1
@ 5 ®) -3
() O (@ 1

sin 5x
—_, x#0

JIf fry=4X7+ 2
kit %5 x=0

is continuous at

x = 0, then the value of k is :
(a) 1 (b) -2

(© 2 (d) —}2

. The area bounded by the parabola y? = 4ax
and the lme x=aand x =4ais:

35 4a®
) 3 By 3

S6a
© & (@
. A population p(t) of 1000 bacteria introduced

into nutrient medium grows according to the

relation p(t)=1000 + 1(1)0&2 The maximum

O+t
size of this bacterial population is:
(a) 1100 (b) 1250
(¢) 1050 (d) 5250
. The differential equation representing a family
of circles touching the y-axis at the origin is :
2 2 dy
(@) x“+ y° - 2xy == 5 =0

(b) x?+ y*+ 2xy i =i()

2 _ dy
© x*-y* — 2y =

dyo

(d) x?-y? +).Ayd

38. The general solution of the differential

equation (2x -y + 1)dx + 2y - x +1) dy =0
is :

@ x*+y’+xy-x+y=c
M) x2+y*-xy+x+y=c
y B 4
(©) xz—y2+2.\'y—x+y=c
(d) xz—,yz—ny+x—y=c

dy

. If y=tan™ then - is

A1+7%? +1l1—x

equal to :
“ 2

2
@) —s (®) ——

1-x 1+ x*

X
Ww W

. Ifx=sint, y = cos pt, then :

(@ Q-x*y,+ x5, +p'y=0
() A-x»y,+x-p’y=0
(© Q+x¥)y,-x, +p'y=0
(d) A-x*)y;-x,+p’y=0

. If ST and SN are the lengths of the subtangent

and the subnormal at the point 0=% on the

curve x=a(0+sin0), y=a(l-cos0),a=1,
then :

(a) ST =SN (b) ST =2SN

(c) ST*> =aSN? (d) ST®* =aSN

. If O is the acute angle of intersection at a real

point of intersection of the circle x? + y*=5
and the parabola y? = 4x, then tan 6 is equal
to:

(a) 1 (b) JT;

) .3 d—
(© ()\/3

. Universal set,

U={xlx5—6x4+11x3—6x2=0}
A=(x|x2—5x+6=0}
B={x|x?-3x+2=0}

what is (A m B)' equal to?
(a) {1, 3} (b) {1, 2,3}
(¢) {0, 1, 3} () {0;1;2; 3)

. Which of the following statements is not

correct for the relation R defined by aRb, if and
only, if b lives within on kilometre from a?

(a) R is reflexive

(b) R is symmetric

(€) R is not anti-symmetric

{d) None of the above
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45. What is the value of (a) (1001), (b) (101),
_@001),"2 - (101),1 N (¢) (110), (d) (100),
1001),492 + (1001),1°72(101),°V2 + (101),12

46. The angle turned by a body undergoing circular (@) 2Q (b) 40

motion depends on time as 0= 0y + 6;t + 05t 4 (c) 8Q d1Q
Then the angular acceleration of the body is : . A physical quantity is given by X =[M"L"T].

(@ 6 (b) 0, The percentage error in measurement of M, L
(©) 26, () 26, and T are «, B and y respectively. Then, the
. The moment of inertia of a circular disc about maximum % error in the quantity X is :
an axis passing through the circumference (@) aa+bB+cy (b) aa+bP-cy
perpendicular to the plane of the disc is : b .
(a) MR2 (b) = MR? Py
. . If emf induced in a coil is 2 V by changing the
(c) MR~ (d) S MR 2 current in it from 8 Ato 6 A in 2x 107 s, then
. ‘ * the coefficient of self induction is :
. A body of mass 5 (a) 2x107° H (b) 10° H

kg is suspended by =3 -3
a spring balance 03 Pihaasr RS0l

on an inclined . A hollow metallic sphere of radius R is given a
plane as shown in o charge Q. Then, the potential at the centre is :
figure. The spring L b 1 Q
balance measure : G} ware L 4ng, R
(a) 50N (b) 25N © -1 2Q @ 1. Q
(¢) 500 N (d) 10N 4me, R ‘Y Jne, 2R
. Under the action of a force F = Cx, the position . Susceptibility of ferromagnetic substance is :
of a body changes from 0 to x. The work done (@) >1 (b) <1
is : 1 () zero (d 1
(a) 5 Cx? (b) &x? . What is the refractive index of a prism whose

1 angle A = 60° and angle of minimum deviation
(c) Cx (d) 5 d, =30°?

(©) g + (d) none of these

=5 Zp > > . > e 1
. IfA-B = A x B, thenangle between A and B s : (a) v2 (b) 7

(a) 45°
(c) 60°

(b) 30° X
(d) 90° (©)

1

i) =
el

. Each resistance shown in figure is 2Q. The

3 > : . A satellite of mass m is placed at a distance r
equivalent resistance between A and B is :

from the centre of earth (mass M). The
mechanical energy of the satellite is :

() _(}I\I/Im (b) (Ll\?ﬂ

GMm
21.

. A cell of constant emf first connected to a
resistance R, and then connected to a
resistance R,. If power delivered in both cases

(d -
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is same then the internal resistance of the cell
is :

(@) YRR,

R, -R,

(@ = =

. Energy gas between valence band and

conduction band of a semiconductor is :

(a) zero (b) infinite

(c) 1eV (d) 10eV

. At what point of a projectile motion,

acceleration and velocity are perpendicular to

each other ?

(a) At the point of projection

(b) At the point of drop

(¢) At the top most point

(d) Anywhere in between the point of
projection and top most point

. Anobject is placed at a distance 20 cm from the

pole of a convex mirror of focal length 20 cm.

The image is produced at :

(a) 13.3 cm (b) 20 cm

(¢) 25 cm (d) 10 cm

. Angular momentum is conserved :

(a) always

(b) never

(c) when external force is absent

(d) when external torque is absent

. The plano-convex lens of focal length 20 cm
and 30 cm are placed together to form a double
convex lens. The final focal length will be :

(a) 12cm (b) 60 cm

(¢) 20 cm (d) 30 cm

. Initially two gas samples 1 and 2 are at the
same condition. The volume of the two are
halved, one isothermally and the other
adiabatically. What is the relation between the
final pressure P, and P, ?

(a) P, =P,

(b) P, > P,

(¢c) P,>P

(d) Cannot be determined

. A can is taken out from a refrigerator at 0°C.
The atmospheric temperature is 25°C. If t is
the time taken to heat from 0°C to 5°C and t, is
the time taken from 10°C to 15°C, then :

(a) t; >ty (b) t; <ty

(0) t; =t, (d) there is no relation

66. A simple pendulum hanging from the ceiling of

a stationary lift has time period t,. When the lift
moves downward with constant velocity, the
time period ist,, then :

(a) t, is infinity (b) t, >4

(© ty, <ty @ty =t

. Two progressive waves having equation

x; =3sin ot and x, =4sin (0t =90°) are
super imposed. The amplitude of the resultant
wave is :

(a) S unit (b) 1 unit

(©) 3 unit (d) 4 unit

. In a magnetic field of 0.05 T area of coil

changes from 101 cm? to 100 cm? without

changing the resistance which is 2Q. The
amount of charge that flow during this period
i55%

(@) 25%10°¢C
(c) 10°°¢C

(b) 2x10°6C
(d) 8x10°C

. A dielectric is introduced in a charged and

isolated parallel plate capacitor, which of the
following remains unchanged ?

(a) Energy

(b) Charge

(c) Electric field

(d) Potential difference

. Ifin a triode valve amplification factor is 20 and

plate resistance is 10 k2, then its mutual
conductance is :

(a) 2 milli mho

(b) 20 milli mho

(¢) (1/2) milli mho

(d) 200 milli mho

. Which of the following is a fusion reaction?

(a) ;H? + ;H? - ,He*
(b) {H? + ;H? - 2(;He?)
(¢ H' +,H!' > ,He*
(d) ;H' + H> > ,He* + n

. The correct relation between o and B in a

transistor is :
o

@ B=g——— () p=

l1-a

(04
l1+a
1+a

(© B= (dB=1-a

o

. Which of the following law states that “good

absorbers of heat are good emitters”?
(a) Stefan’s law (b) Kirchhoffs law
(¢) Planck’s law (d) Wien’s law
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. Doping of intrinsic semiconductor is done :

(a) to neutralize charge carriers

(b) to increase the concentration of majority
charge carriers

(c¢) to make it neutral before disposal

(d) to carry out further purification

. If A is the wavelength of hydrogen atom from
the transition n = 3 to n=1, then what is the
wavelength for doubly ionised lithium ion for
same transition?

@ 3 ®) 3
© ) 9

. A rocket of mass 1000 kg is exhaust gases at a
rate of 4 kg/s with a velocity 3000 m/s. The
thrust developed on the rocket is :

(a) 12000 N (b) 120N

(c) 800N (d) 200N

. Ampere-hour is the unit of :

(a) quantity of charge

(b) potential

(c) energy

(d) current

. Water falls from a tap, down the streamline :
(a) area decreases

(b) area increases

(¢) velocity remains same

(d) area remains same

. Positively charged particles are projected into a
magnetic field. If the direction of the magnetic
field is along the direction of motion of the
charge particles, the particles get :

(a) accelerated

(b) decelerated

(c) deflected

(d) no changed in velocity

. In Young’s double slit experiment a minima is
observed when path difference between the
interfering beam is :

(@ A (b) 1.51
(c) 2x (d) 2.251%

. Calculate the energy released when three
a-particles combined to from a 12¢ nucleus, the
mass defect is :

(atomic mass of 2I-Ie4 is 4.002603 u)

(a) 0.007809 u (b) 0.002603 u
(c) 4.002603 u (d) 0.5u

. In a step-up transformer, if ratio of truns of
primary to secondary is 1 : 10 and primary
voltage is 230 V. If the load current is 2 A, then
the current in primary is :

(a) 20A (b) 10A
© 2A 1A

. If the equation of transverse wave is
Y = 2sin (kx — 2t ), then the maximum particle
velocity is :

(a) 4 unit (b) 2 unit
(¢) zero (d) 6 unit

. Fusion reaction takes place at high temperature
because :

(a) KE is high enough to overcome repulsion
between nuclei

(b) nuclei are most stable at this temperature

(c) nuclei are unstable at this temeprature

(d) none of the above

. An isotope decays to 1/16% of its mass in 1 h.
What is the half-life period of the isotope?
(a) 15 min (b) 30 min
(¢) 12 min (d) 10 min

(A,) and tetrahedral (A,) complexes is related
to :

(@) A, =g— Ay (b) A, =

(© A, =24,

B,

(d) A, =3 A,

87. What is the product A in the following ?

c—" > — Cl+Mg——A

o A\

(b) Cl—Mg—" >—Mg—Cl
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(¢) Both (a) and (b)

(d) None of the above

. Which of the following species has a bond
order other than 3 ?

(a) CO (b) CN

(¢) NO (d) 03

. The number of waves in an orbit are :

(a) n (b) n

(¢) n-1 (dn-2

. When glucose reacts with bromine water the
main product is :

(a) gluconic acid (b) glyceraldehyde

(c) sorbitol (d) saccharic acid

. The ion which exhibits green colour ?

(a) Cu® (b) Mn*

(€) Co* (d) Ni%

. The probability of finding the eclectron in the
orbital is.:

(a) 100% (b) 90-95%

(c) 70-80% (d) 50-60%

. Which destroy antigens ?

(a) Insulin (b) Antibodies

(c) Chromoprotein (d) Phosphoprotein

. In 2HI == H, + I,, the forward reaction is
not affected by change in :

(a) catalyst (b) pressure

(c) volume (d) temperature

. Nylon-66 is an example of :

(a) poly propylene (b) polyester

(¢) polyamide (d) polystyrene

. 1 mole of N;O,4(g) at 300 K is kept in a closed
container under one atmosphere. It is heated to
600 K when 20% by mass of N,0,(g)
decomposes to NO,(g). The resultant pressure
is :

(a) 1.2 atm (b) 2.4 atm

(c) 2.0 atm (d) 1.0 atm

. A hypothetical reaction A — 2B, proceeds
through following sequence of steps :

(i) A—> C;AH=¢q

(i) C — D;AH=v

(iii) »12—1) — B; AH = x

I'hen the heat of reaction is :
(a) g—v+ 2x
() g+v+ 2x

(b) g+v—2x
(d) g+ 2v-2x

. Following reaction is :

N,Cl Cl
@ CuCI/HCI @

(@) Sy (b) S

(c) E1 (d) EI-CB

. The cathodic reaction of a dry cell is

represented by
2MnO,(s) + Zn** + 26° —— ZnMn,0,(s)

If, there are 8 g of MnO, in the cathodic
compartment then the time for which the dry
cell will continue to give a current of
2 milliampere is :
(a) 25.675 day
(c) 12.8 day

(b) 51.35 day
(d) 6.423 day

. On heating with oxalic acid at 110°C, glycerine

gives :

(a) glyceryl trioxalate
(b) formic acid

(c) glyceryl dioxalate
(d) none of the above

. Which of the following is not the example of

pseudounimolecular reactions ?

(a) CH,CO0C,H; + H,0 s

CH4COOH + C,H,OH

(B) CyoHpO4y + H0 s

CgHy;06 + CeHy 06
(Glucose) (Fructose)
(c) CH,COCl+ H,0 —— CH3COOH + HCI

(d) CH,CO0C,H; + H,0 2L,

CH,COOH + C,H,OH

. The compound, whose stereo-chemical

formula is written below, exhibits x
geometrical isomers and y optical isomers.

OH
CH H
Ne=c/

|
H” \CHZ—CHZ—CI'.—CH3
H
The values of x and y are :

(a) 4and 4 (b) 2and 2
(¢) 2and 4 (d) 4and 2
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. When Na reacts with liquid NH; the following
substance is formed :

(a) [Na(NH;),] (b) [e(NH3), ]

(¢) NaNH, (d) Na,NH;,

. TUPAC name of the following compound is :

L
Ha @ CHj

(a) 3,5-dimethylcyclohexene

(b) 3,5-dimethyl-1-cyclohexene

(¢) 1,5-dimethyl-5-cyclohexene

(d) 1,3-dimethyl-5-cyclohexene

. The purine base present in RNA is :

(a) guanine (b) thymine

(c) cytosine (d) uracil

. The molar volume of CO, is maximum at :

(a) NTP

(b) 0°C and 2.0 atm

(¢) 127°C and 1 atm

(d) 273°C and 2 atm

. SO, does not acts as :

(a) bleaching agent (b) oxidising agent

(c) reducing agent (d) dehydrating agent

. The noble gas which is not found in

atmosphere :

(a) Ne (b) Ar

(¢) Rn (d) Kr

. Which one of the following product is formed

when calcium salt of adipic acid is heated ?

CH,—CH,\_
= R

(a) 0

CH,—CH,#

CH,—CHn
) | C=0
CH,—CH,”

CH,CH,CO
-
(©) /
CH,CH,CO
CH,CH,COOH
(d)
CH,CH,COOH

C=0

. Which is not present in chlorophyll ?

(a) Carbon (b) Calcium

(¢) Magnesium (d) Hydrogen

. Glyptal polymer is obtained by the reaction of
glycerol with :
(a) malonic acid
(¢) phthalic acid

(b) acetic acid
(d) maleic acid

112. For the following two reactions

(i) CH,4(g) + 20,(g) — CO,(g)+ 2H,0(g);
AH = —890.4 kJ

(ii) 2HgO(s) —> 2Hg(D) + 0,(g) — 181.6 kJ
Which one of the following statements is
correct ?

(a) Both of them are exothermic

(b) Both of them are endothermic

(¢) (i) is exothermic and (ii) is endothermic
(d) (i) is endothermic and (ii) is exothermic

. A compound contains X, Y and Z atoms. The

oxidation states of X, Yand Z are +2, + 2and -2
respectively. The possible formula of the
compound is :

(@) XYZ,

(b) Y5(XZ3),

(© X3(YeZ),

(d) X3(YZ,),y

. Pinacol is :

(a) 3-methylbutan-2-ol

(b) 2,3-dimethyl-2,3-butanediol
(¢) 2,3-dimethyl-2-propanone
(d) none of the above

. If the H" concentration is decreased from 1 M

t0 10™* M at 25°C for the couple MnO,/Mn?**,
then the oxidising power of the MnO;/Mn?*'
couple decreases by :
(a) -0.18V

(¢) 0.38V

(b) 0.18V
(d) -0.38V

. For a first order reaction with rate constant ‘k’

and initial concentration ‘a’, the half-life period
is given by :
1
® =
i
2ka*
(d) none of the above

(9

. Aldol condensation will not take place in :

(a) HCHO

(b) CH,CH,CHO
(¢) CH,CHO
(d) CH,COCH,

. Which of the following is called Berthelot’s

salt ?
(a) (NaPO3) (b) NaOCl
() KClO, (d) KHE,
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119. Which of the following is a Boyle plot at very

low pressure?

(a) PV

N

. Calgon used as water softner is :
(a) Na,[Na,(PO3)¢] (b) Nay[Na,(PO;)]
(¢) Nay[Na,(PO,)s] (d) none of these
. How many asymmetric carbon atoms are
present in :
(i) 1,2-dimethylcyclohexane,
(ii) 3-methylcyclopentene and
(iii) 3-methylcyclohexene ?

S English

(a) two, one, one (b) one, one one
(¢) two, none, two (d) two, none, one

. For which order half-life period is independent

of initial concentration ?
(a) Zero (b) First
(c¢) Second (d) Third

. In the reaction

HCl boiling H,0

CH,CN+ 2H -

The term Y is :
(a) acetone (b) ethanamine
(c) acetaldehyde (d) dimethyl amine

. The speices that undergoes disproportionation

in an alkaline medium is :
(a) MnO?Z (b) clo,
(c) NO, (d) all of these

. On shaking H,0, with acidified potassium

dichromate and ether, etheral layer becomes :
(a) green (b) red
(¢) blue (d) brown

Directions : Read the following passage
carefully and answer the questions given below
it.

PASSAGE

India is a country which has been subjected to
foreign invasions since the dawn of Indian
history. The fertile plains of India have been
attracting avaricious tribals from all over the
world. Long back the Aryans from Central Asia
invaded India and settled down permanently in
this beautiful land where food and fodder were
available in plenty. After a chain of invasions
from the bordering countries through land
routes, the European nations, including the
British, finally came to India to exploit her rich
resources. The Englishmen came to India as
traders but stealthily became her masters. India
became the ‘brightest Jewel’ in the British
diadem. They proclaimed to civilise her and
started to exploit her. Neither the imperialist
might, nor the treachery of some of her sons,
nor the treachery of some of her sons, nor the

nerve-racking exploitation could curb the
indomitable urge for freedom of the people
who bid defiance to time. They fought and
fought heroically; they never submitted. Their
struggle for independence is an inspiring and
exhilarating story. It is a story not only of firm
determination and will but also of sacrifice and
suffering, a story of hergism and courage that
happens in all revolutionaries.

. Why did the Aryans settle permanently in

India?

(a) Because here food and fodder were
available in plenty

(b) Because they invaded India

(c) Because here food was available in plenty

(d) Because here fodder was available in
plenty

. British came to India:

(a) to exploit her rich resources
(b) to become her master

(¢) to civilise her

(d) none of the above
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128. The Indians indomitable urge for freedom

could be curbed neither :

(a) by the nerve-racking exploitation of the
British

(b) by the treachery of some of her sons

(¢) by the imperialist might

(d) all of the above

Directions : In the following questions, out

of the four alternatives choose the one which is

most opposite in meaning to the word given in

capital letters.

. INGRATITUDE :

(a) Stimulation
(c) Sympathy

(b) Reward
(d) Thankfulness

. GIGANTIC :

(a) Tiny (b) Narrow
(c) Vulgar (d) Attentive

. COLOURLESS :

(a) Resolute (b) Steadfast

(¢) Pleasant (d) Terrible
Directions : Choose the word which is most
nearly the same in meaning to the word given in
capital letters.

. CONNOISSEUR :

(a) Lover of art
(¢) Delinquent

(b) Interpreter
(d) Ignorant

. LETHAL :

(a) Unlawful
(c) Deadly

. PICTURESQUE :

(a) Photogenic

(b) Ugly

(c) Simple

(d) Stimulating

Directions : The following sentences have
been divided into three parts (a), (b), (c). One of
the parts may contain an error. Write down the
part of the sentence that has an error. If there is
No error., mark (d) as your answer.

(b) Sluggish
(d) Smooth

. So many servants attended

. At last he yielded

Whenever is the matter | shall
(a)
do this work because [ have
)
to expose my working capacity at any cost.

©

No error
(d)
She is so lazy as she cannot
(@)
do this work properly and
()
cannot cooperate us in your scheme.

(©

No error

@
Directions : Each of the idioms or phrases is
followed by four meanings out of which only one
is correct. Pick out the correct meaning.

. A hard nut to crack :

(a) Difficult things require extra effort
(b) A difficult problem to solve

(¢) A difficult problem solved effortlessly
(d) Costly things need careful handling

. To beat about the bush :

(a) Not to come to the point

(b) Vigorous search for the culprit

(¢) Easily achieved success without much
effort

(d) Working hard to achieve the goal

Directions : Choose the suitable preposition

from the given alternatives to fill in the blanks in

the following sentences.

him during his

illness.

(a) with (b) on

(c) for (d) to

the temptation.

(a) on (b) off

(c) for (d) to

as Paisa is related to :
(a) Rupee

(b) Coin

() Wealth

(d) Money

. In the following question four groups of letters

are given. Three of them are alike in a certain
way while one is different. Select the one which
is different.

(a) xXYA
(c) hHIR

(b) iIMP
(d) DBCE
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143. Select a figure from the four alternatives, which
when placed in the blank space of fig. (x)
would complete the pattern.

o 0O

Direction : In the following question, choose
the set of figures which follows the given rule.

. Closed figure becomes more and more open.

Y g0

(a)
© ;19’ %)
S S

Statement : The data given by the U.S.
144. 1 abour Ministry indicate that till the year 2000,
there will be a shortage of 1,00,000
programmers. A spokesman from the industry
said, “We should understand this thoroughly
America needs Indian programmers. This is not
only the question of investment but also of the
talent with which the Indian programmers are
equipped.”
Conclusions :
(a) Inother sectors also, there will be shortage
of the talented labour till the year 2000. Direction : In the following question, find

(b) Indian programmers are the most talented out which of the figures (a), (b), (c) and (d) can
in the world. be formed from the pieces given in (X).

|

(¢) Indian programmers are available on
comparatively less salary in comparison to
the programmers from other countries.

(d) Inspite of entering with huge capital in the
Software Training Sector, U.S. could not
be able to meet its own needs fully.

X, Y, Z showing one fold in X, another in Y and
cut in Z. From amongst the answer figures
A, B, C and D, select the one, showing the

unfolded position of Z. Z

145. Consider the following three figures, marked |7

=

(d) I:
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Directions : Find the missing character from
among the given alternatives.
148.

150. Select one alternative figure out of (a), (b), (c)
and (d), which completes the given matrix.

BKI| 3K | X
B |+
(a) 625 (b) 25 A

(c) 125 (d) 156
. Find the wrong term in the letter-number series
given below:
G4T, J10R, M20P, P43N, S90L
(a) G4T
(b) JIOR
(c) M20P
(d) P43N
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1. (c) 2.
9.  (b) 10.
17.  (B) 18.
25. (d) 26.
33. (a) 34.
41. (a) 42.

w PHYSICS

46. (d)  47.
54. (b) 55.
62. (d)  63.
70. (a)  71.
78. ()  79.

ws CHEMISTRY

86. (a) 87.
94. (a)  95.
102. (b) 103.
110. (b) 111.
118. (c) 119.

w ENGLISH

126. (a) 127. 128. (d) 129. (d) 130.
134. (a) 135. 136. (a) 137. (b) 138.
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141. (a) 142.
149. (b) 150.
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HINTS @3SOLUTIONS

S Mathematics\

1. Since. 2 =2, 2224 22 =8.24=16.25=32.T¢ The ends of the latus rectum are

is clear that unit place is repeated after every (2A, A) and (-2A, A)

four power. = x+5=2(4)

Then, 2% =272 ‘ = x=-8-5=3y=4
=@a6Y5.2 and X+ 5=-24)

. 4 , - = x=-8-5=-13 y=4
. Digit at unit place in (16)” is 6. ~ (3,4 and (-13 4)
o ) . . Let the equation of hyperbola is
= digit at units place in (6)- 2 X2 y?
=2 | Z v
Hence, the remainder, when 2°°" is divided by Given, e= 2 2ae=8

5,182

. Digit at units place in 2>

|1 2| = ae=4 = a=2
| (l? ()] 2_ 2 2 N

. -Let A=lo o 1 Now, b‘ =a” (e 1)
}(')3 1 o = b% =4 (4-1)

2 2 = b* =12

}1 + O+ O D O

2 2

|
=l+o0+o0* o 1 ! .. Equation of hyperbola is

{ ;
i] + O+ (nZ |

C,—>C,+C,+C4
iO ® (1)21 ‘
=10 o* 1| [“1+ 0+ 0®=0]
{0 1 (x)‘
=0
. Given that
x? +10x -16y + 25=0
(x + 5% =16y
= X% = 4AY

where X =x+ 5 A=4Y=y. —(ivg\/l—;}‘):Bx
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On squaring, both sides we get,
31 - x%)=9x?
= 1 - x? =3x?

2
= 4x° =1
= xX==

. We know,
2

2 2 2
L _a +c"—b
COSB—T
F+4*-5 9+16-25
23)(4) 23)(4)

B =90°

cos B = =0

sin £ + COS B = sin 45° + cos 45°
2 2
1 1 [

=——+ —==+2
\/E V2 A

. By using the condition that, if two circles are
intersect orthogonally, then
28182+ fifi)=¢ + ¢,

where g, =-1, fi=11,¢ =5
and g,=7, f,=3¢c,=k
= 2-17+11-3)=5+k
=% 2A26)=5+k
= k=47
. Given equation is

x*+y*+4x+6y+13=0
or (x*+ 4x+4)+ (y2+ 6y +9)+13=4+9
or (x+2?(y+3?%*=0
. Radius of circle = 0. _
. Given parametric equations are
x=2+4+3cosB y=3sin06-1
4 y+1

3

2 .
or cos 6= ,sin 6=

3
Since, sin?0+ cos?0=1

"\ 2 2
ST
= (x-2%+(y+1)P2 =3

.. Centre of circle is (2 —1).

. We know, if P is any point on the curve, then
Sum of focal distances = length of major axis
l.e., SP+S'P=2a
= 2(5) [ra*=5%
=10

[x 2 -1
x|=0
i x|
X -1
2 x|=0
-3 - 0|
-1(-6+15-x[-3x+6]=0
-9+ 3x2-6x=0
x2-2x-3=0
(x-3)(x+1)=0
x=-1,3

5| . ST T
O} and B—[O ~10]

I3 5|11 17
AB{z oHo —10}
_[3+0 51-50]_[3 1
“l2+0 34-0 ‘Lz 34
11
AB:\
4B =[; 54

=102-2
=100

; Let/\r[s "2}

3 1
|Al=5+6=11
)
and ad_;/\~{73 SJ
T Y
A 1A (adj A)

A1 2
“11|-3 5

. Let§=2§+j~3ﬁand5:i—23+k

-

a-b
|b]
2+ j-3k)-(i-2j+k)
2+ 2P+ 12
_2-2-3 3

= —
V6 V6

[3
=7\2

_ S :
Projection of aon b =

12 cot? 0 — 31 cosec 0+ 32=0
= 12 cos® 0 — 31 sin 0 + 32sin?0=0

= 121 —sinz())—Bl sin 8+ 32sin*0=0

= 20sin?0-31sin 0+ 12=0

This is a quadratic equation in sin 6.
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- / 18
31+ 4/31% - 4.20-12 20. The general term in the expansion Lx - %j is
2-20
S ol - x i r
:31_\2)1 960=31461 Tr-1=18Cr(X)m"(~%j

4

5’4
. Letsidesarea=13 b=12c=5
2

. 'sin 0=

given by

= sin 0 = Here, n=18
. The middle term is Ty, ;, where r=9
Ty,q=18Cy (1) x18-%

)
Now, a“=b°+c
s 18C9 x18-18 _ _ 18C9

= (132 =127 + 52
= 169 =169
= ZA=90°

a then o+ B + 7=
We know, R = Tein A

i n 1
T 2sin90° 2 afy=-3

. Since, a, B3, y are the roots of the equation
2x3 —3x2 + 6x+1=0,

afy + By + ya =3
On squaring Eq. (i), we get

. Given that, sin x —cos x =2

p 9
= L sinx-L cosx=1 “2+[;Z+‘.’2+2(0([3+B'{+Y(1):74

1
V2 2 " . -
= sin 45° sin x — cos 45° cos x =1 e Py = 4 22 [irom GO

f T 9 15
cos(x+—|=-1 =l —6=—-—"
Ao B

4 4

cye -
1Y ine 2 x : -

bos (x N _) = cos (1) . Since, a, band ¢ are mutually perpendicular to
4 each other, then

x+2:2n7t+7t a-b=bB.c=c.a=0
3n ]2;+l;+c]2=(a{+l;+2)-(§+l;+é)

s [|a*=a.a]
z~~1+l\/3

J3+i |5]2+|b)|2+|3|2+2(é-l;+ﬁ-c'+é-a{)

X =2nm+

_1+iv‘§x(v§—i) 1+14+14+20+0+0)

3+i) 3-i)
y?—i+3i+x@_x/§+i
3+1 ety

1
z)=tan"! (*]
amp (z) an 3

J
n
6
= n~ n~
. Given that Cy, = Cq
n n
Cro12="Co

n-12=6
n=18

18 x17

2x1

n~ _ 18 oL
Co =G5

=153

[-a.b=b.C=c.a=0]
[él’+ b+ c]z =3

[5+ 5+8[:V'§

. Let the points be B (x,, y;) and D (x,, y,) mid

(X1t Xy Y1t Yo
BD—(—2 ) j

D(x2,y2) C(0,3)

A(0,-1) B (x1,y1)

and mid point of AC = (0, 1)
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We know, mid point of both the diagonal lie on
the same point E.
= X*X3_¢o ana NTY2_4
2

= X+ x,=0
and Yi+Yy;=2
Slope of BD x slope of AC = -1

O1-Yy2) B+1) _

(x;-x3) (0-0)

= Y1—Y2=0
Solving Egs. (ii) and (iii), we get

yn=1Ly;=1
Now, slope of AB x slope of BC = -1
0+ 01-3) _

= ey s — -1

(x;-0)" (x;-0)
=5 O+ DOy -=-x

= 2(-2)=-x{ [y =1
2

— x;p =%

. The required points are (2, 1) and (- 2 1).

= x+Yy—-9a=0
or x+y+a=0

These lines are parallel. Now, we find

distance from origin to the line.
_0+0-9a _0+0+a

Let, D r 5 L w
y1% + 12 y1% + 12

a

__%a _.a
b= \/E‘pz_\/;

L

The distance between two lines is
a 9al 10a
—+ = =—F
Vv 2 \‘/2_‘1 v .2.

= 5\3 a

| P2 — pil=

. Distance from centre (2, 1) to the line

3x + 4y - 5= radius of circle
132)+ 4 ) - 5| _
\‘;‘33 + 42
5
= = =T

5

= =l

.. Equation of circle is

. Let the points be A (3, -4) and B (5, 2) and (x - 27+ G - 192 =12

mid point of AB = (4, — 1).

It is given that the bisecting line intercept the

co-ordinate axes in the ratio 2 : 1. =
Point of co-ordinate axes are (2k, 0) and

(0, k). The equation of line passing through the

above point is

= x2+y2—4x42_y+4+1:]

x2+y*—4x-2y+4=0

. If y = mx + c touches the circle
x%+y?=d? then ¢ =a* (1 + m?)

0 = Now, the line y = 2x + c touches the circle
y — =

x?+ y?=16if
=161+ 4)=16x5
or 2 =80

0 o
—o5 (X =26

or y=—12»(X~2k) (1)
Since, it is passing through the mid point of AB st o
i.e.,(4,-1) ’ Let]:_[ sin x cos x e

1 1+ cos® x
— —1:"‘5(4—2}\')

Put 1+ cos® x =t

= 2=4-2k = — 2 cos x sin x dx =dt
iy ) k:1_ . Izj—d—:—logt+c
Putting the value of k in Eq. (i), we get

=—log (1 + cos®> x) + ¢

y=-3 (-2 g
 tetr= [ o (TEERX] oy

= x+2y=2 1+ cos x
. Given equation is
2+ y*+ 2xy~8c1x—8ay—9a2:0
or x? + y2 + (- 4a)2 + 2xy
—80)(—8(1}/—25a2 =0
(x+y—4a)? -Ga)} =0

o 16 g
1+ ?_sm—cos—j

ez

2 X
2 cos 5

2 X j'_r X 4
de+ € tanzd.\

dx

x+y-9a(x+y+a)=0 s I 2e" tan%dx+ je" tan (IXJ

2
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: X X ¢ X o 5
fan =-— f e* tan 5 dx + J e* tan 5 dx + ¢ sin 5x

Z J A

34. flx)=1% +2

=¢ fan — + ¢ k+%, =10

30. [ | cosec” x dx =[~ cot x]¥3 LHL f(07)= lim f(0 - h)
{4 =0

( \
=| - cot = + cot - I sin 5(0 - h)

\ = _—

=-[0-1)]=1 A=0 (0~ )’ + 2(0 - h)

P

31. Letl = J”\ . log (1 + tan x)dx

J'Iog(l»tan[?—x”ct\' sin Sh
AT 4 A ) SR
L) flx)dx = J‘“ fla- x)d_\'J
1-tan x = 5
* 5T m‘;} & 2
Since, it is continuous at x = 0
LHL = £(0)

5(!1 -2)

5 1
S
2 2

=5 =2
. Required area
= area of curve PSMNRQP

)
J:O

|z =1and amp (z) = tan ! {%)
\

tan x -sin x (0 . )
lim — [6 form |

0 2 = 2 area of curve PSRQP

4a —
(using L'Hospital’s rule) =2 j, Véax dx
. sec?x — cos x (0
= lim — { 3
x >0 3_\'2 L0
(using L'Hospital’s rule)
2scc’x tan x + sin x { 0

= lim — - l'orm\
x 0 6x \O /‘

form ]

| 2 (sec®x sec? x + 2 sec x 7 36. p(t)=1000 + 19005,
_ lim L X SeC X tan X tan x)+ cos X | > i
S == i S On differentiating both side w.r.t.t,
. (100 +t*) (1000) - 1000t (2t)

(using L'Hospital’s rule) p't)=0 :

211+ 200 +1 ‘ (100 4+ £%y
3

= 1000 220~ )

(100 +t°)°

B (1)

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




AS KT ians |poweredby iians...

Put p'(t) = 0 for maxima or minima 38. Given differential equation is
= 100-t*=0 (2x-y+1dx+2y-x+1)dy=0
=5 t =10 = 2xdx+2ydy - (ydx+ xdy)+dx+dy=0
Now, again differentiating Eq. (ii), w.r.t. x = (2xdx+ 2ydy)—d (xy)+ dx+dy=0
) p''(t)=1000 On integrating both sides, we get
| (100 + t2)* (- 2t) - (100 —t2)2 (100 + t2) 2t X2+y’—xy+x+y=c
| 24 5
I (100 +t°) - - 5 \/m—\:‘l - *
[(100 + £2) (- 2) - (100 —t2) (4)] « y=tan
=1000t —
(100 + t2)
. [600 - 2t
(100 + t2)? S y=tan

At t =10 )
p''(t)<0 _1 cos B—sin 6

= tan -
cos 0+ sin O

J1+ x? 4 41-x2

Put x? = cos 20

= - 1000 1 Y1+ cos20 - /1-cos20

{1+ cos 20 + /1 — cos 20

.. The maximum value is
10000 % s )

= T S =t tan | — - 0)
p(10)=1000+ 155= 7560 A [4

- 10000 _ YL o (16 1 <] .2

=1000 + 200 =1000 + 50 = y—z—()—z—icos x

=1050 On differentiating both sides, we get
the centre lies on the x-axis. Let the centre be dx 3
(h, 0).
= Radius of circle = h.

37. Since, the circle touches the y-axis, therefore dy _ o-1{_ 20
y1-x*

. Given that

Xx =sint, y = cos pt
dy _
=

a?zcotf,’— — psin pt
dy __ psinpt

dx cost

- py1-y?
". The equation of circle is given by I = -;r—rz
(x = h)? + (y - 0) = h? i
2 2 . =t 2 _ / 2
= x“+y“-2hx=0 wsfd) = Yiyl-x"=-pyl-y
On differentiating both sides w.r.t. x, we get On squaring both sides, we get
2_x+2y%_21=0 yia-x)=p* -y
dy Again differentiating
= h=x+y—+ 2 2 _ 2
dx 2y1y,(1 = x%) =2y == 2yy,p
Putting the value of h in Eq. (i) or A-x2)y,-xy, +p*y=0

: d
x2+y2—2x(x+yayj=0 . Given that
dy x=a(0+sin0) and y=a(l -cos0)
2 2 = 7
=Y —nya;-o :>glx—=a(1+c059) and SQzasin()

dae
= w-ye2g @0 A @& __asino_
dx i dx ~ a(l + cos 0)

do

This is the required differential equation.
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£ cosg
2 2

20
2 cos 5

2 sin

= tan 2
= tan 3
Now, length of subtangent = ildyi/‘dxi

ST = ai(’li — cos 0)
tan 9
2

25in2 S
—a— 2

sin g
2

cos%:asino

= Length of subtangent at 6 =

ST =asin = =a
% ={0,1, 2,3}
And length of subnormal =; A={x:x*-5x+6=0}
={2, 3}
SN =a (1 - cos 0) tan and B={x:x?-3x+2=0}
0 ={2,1}

. 20
:025mz£ tan

2

= Length of subnormal at

1

()2

2 ANB=

1

,SN=a-2z=a

2

{2

~(AnB)Y=U-(ANB)
={0,1, 2,3} -{2} ={0, 1, 3}

. R is not anti-symmetric.
. (1001), =1x22+2°=8+1=9
1), =2 +2°=2+1=3
(101), =22+2°=4+1=5
(10),=2' =2
(01), =1
: (1001)7 V2 — (101 )} 12
" 1001)J92 + (1001)P2 (101)F12 + (10177
93 _ g3
T 97+ 9x5+5
(9-5)(9%+9x5+5%)
T (97 +9x5+5)
=9 -5=4=(100),

Hence, SN = ST
. Given equations are
X2 y2 =5
and y%=4x
On solving Egs. (i) and (ii), we get
x=-51
20 (imaginary value)

and

atx=-5 y?

atx =1, y2 =4
y=+x2
Hence, point of intersection are (1, 2) and
1, -2)
On differentiating Eq. (i) w.r.t. x, we get

2x+2yi{=o

O Pliysics

46. Angle turned by the body
0=0y + Oyt + 0,t>

Angular velocity

=

do
W=

dt
a@[- (O + Oyt + 0,t2)
=0, + 20,t
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Angular acceleration At'=2x107 s

L Coefficient of self induction
dt e -2

- = —
-4 o+ 200 AVEE (BB 2m1n™
i _-2x2x1073

-2

. Acceleration of the body down the rough 5
=2x10" H

inclined plane = g sin 0
Force applied on spring balance . Potential at the centre of a hollow metallic
=mg sin 0 sphere
=5x10 x sin 30° V= 1 Q
1 4ney R
=5%x10x==25N
- . Refractive index of prism
. Work done W = L: F - dx sin At Om

5 [ 52N\*
= r Cxdx=C| % |
0 ( 2)
0
102
=5 Cx
.AB=AxB
AB cos 6= A B sin 0
tan 0=1
tan 0 = tan 45°
§=45 . Current given by cell
. Given circuit is a balanced Wheatstone bridge. - E
So, diagonal resistance of 2Q will be TR+
ineftective. Power delivered in first case
P, = I’R,
e L S
R, +r1)
Power. delivered in second case
P, =I°R;

E - X'
: : 3 =| — R,
Equivalent resistance of upper arms R, + r}

=2+2=4Q Power delivered is same in the both the cases.
Equivalent resistance of lower arms ¢ g (3B
=2+2=4Q (R'I_I?j L \’Rj;';-J Rz
Rus = gt e Wy
Ry +1) Ry+r1)
52, X =[MOLT) Ri (R3 +2r2 + ZRZI'):RL,(R;Z + "2:' 2R, 1)
Maximum % error in X RiRj + Ryr® + 2RyRyr = RyRy + Ror® + 2R Ryr
=aa+bPB+cy R, R%*RzszRz"Z*Rl"z
53. Induced emfe=2V R,R,(Ry—Ry)=1* (R, - Ry)
iy =8Ai,=6A r=yR R,

2 <2

=2Q
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60. At the top most point of the projectile there is So, resultant amplitude
only horizontal component of velocity and (1:\:4(3)" + (4
acceleration due to gravity is vertically s

e o : ) = J9+16 =25

downward, so velocity and acceleration are 5 uni

3 =5 uni
perpendicular to each other. g
B=05T
A; =101 cm? =101 x10™* m?
1 A, =100 em? =100 x107* m?*

g
i R=2Q

.u=-20cm, f=20cm
From mirror formula,
1

e

1

=
1.1, 1 Amount of charge
0 v
1_

" 20 BAA
1 1 q= R

v 200 20 0.50 x (101 x 10~ - 100 x 10°*)
1 2 = e
st i e 10 cm 2
y 0.05x1x107*
. According to law of conseration of angular = e
momentum, if there is no torque on the system, ~-2.5%x10°C

then the angular momentum remains constant.

- ope . = - 7: 9
. Equivalent focal length 70. Amplmcguon factor i =20
1 3 1 Plate resistance R, = 10 k Q
FF'Hh =10x10° Q
_ 1 \ . Mutual conductance
20 30 =k
_ 20x30 il ™
~ 20+ 30
600 - ——— - =2x10" mho
= =15 ;
) 12cm
. For isothermal process
PV =K (constant)
K

P=5 (D)

= K = 2K Here, transition is same
V/ 2

2 ! . 1

So, A —

2

F

= 2 milli mho

75. For wavelength

For adiabatic process
PV' =K (constant) Ay @uP  GF

- s=—-=0
P== . (2) My @y) @)
Vi s g _ A
e K »fZK(Z") & 9 "9
v/2y . m=1000 kg
From Eqgs. (1) and (2), we have Am

P, > P, Ar = 4kg/s, v=3000m/s

. According to Newton’s law of cooling, t; <t.,. Thrust on the rocket
Am
il
At
=-3000 x 4
e =-12000 N
X, = 2sin ot g e s
‘1 At 90°) (Negative sign indicates that thrust applied in a
v M Ut & ) direction opposite to the direction of escaping
The phase difference between the two waves is gas)
90°.

. The lift is moving with constant velocity so, F=-%
there will be no change in the acceleration
hence time period will remain same.
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Reasoning

141.

142.

143.
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The direction of magnetic field is along the
direction of motion of the charge particles, so
angle will be 0°.
Force F = qvB sin 0
=qvB sin 0
=0 (¢rsin 0=0)
So, there will be no change in the velocity.

. Mass defect

Am = Total mass of a-particles
— mass of '2C" nucleus
=3x4.002603-12
=12.007809 - 12
=0.007809 unit

85. N=N, (7]

83. Equation of wave

y = 2sin (kx - 2t)
Comparing with standard equation
y=Asin (k x — ot)
A=20=2
. Maximum particle velocity
Viax = A0 =2x2

= 4 unit

1
2

Second is a bigger unit than the first, though
both are used to measure the same quantity.

Except (d) all other groups contain only small
letter.

Clearly. Fig. (d) will complete the pattern when
placed in the blank space of fig. (x) as shown
below.

In the following question, a  |¢ 7
statement group of f N
statements is given followed e

by same conclusion choose AN

the  conclusion which |V S
logically follows from the
given statement.

. In fig. X, the upper triangular half of the paper

has been folded over the lower half.

In fig. Y, the paper is refolded to a quarter
triangle.

In fig. Z, 2 square has been punched in the
folded paper.

Clearly, the square will appear in each of the
trianglular quarters of the paper.

. Clearly,

Thus, when the paper is unfolded, four squares
will appear symmetrically over it and it will
resemble fig. (C).

3+ 2)% =25
15+ 6)% = (21)* = 441;
(10 +7)* = (17)% = 289.
So, missing number = (12 + 13)? = (25)* = 625

. The first letter of each term is moved three

steps forward and the last letter is moved two
sleps backward to obtain the corresponding
letters of the next term. The numbers follows
thesequence.x2 + 1,2+ 2,x2+ 3 x2+ 4.
So 10 is wrong and must be replaced by
(4x2+ 1)i.e,9.

. Clearly, in the first and second rows, the second

figure is the inner part of the first figure and the
third figure is the inner part of the second
figure.

Thus, the missing figure should be the inner
part of the second figure in third row, i.e., a
small circle.
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BITSAT ENTRANCE EXAM
SOLVED PAPER 2007

The sum of 24 terms of the following series 2+ 8+ 18+
324 ceeeeeenl S

(a) 300
(b) 200 2
(c) 300

(d) 250 2

If sin A+ cos B =aandsin B+ cos’A =Db, then sin (A + B) is
equal to

a’+ b?
(a) >

a%-b2%+2
2

2, p2_
(C) a+;) 2

(d) None of these

The number.of solution of the equation 1 + sin x sin?
is -

(a)
(b)
(c)
(d)
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If C = 2 cos 0, then the value of the determinant to

A =

(a)

(c)

(d)

c 1 0
1 ¢ 1 is
6 1 C

2 sin? 26
sin 6

8 cos® 0 —4 cosb +6

2sin 2 6
sin 6

8 cos®> 0 +4 cosb +6

and I is the unit matrix of order 2, then A2

The horizontal distance between two towers is 60 m and the
angle of depression of the top of the first tower as seen from the
top of the secondris 30°. If the height of the second tower be
150 m, then the height of the first tower is

(a)
(b)
(c)
(d)

90m
(150- 60 3) m
(150 + 20 3) m

None of these

If a vertex of a triangle is (1, 1) and the mid points of two sides
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through the vertex are (-1, 2) and (3, 2), then the centroid of
the triangle is

Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the
set A={1, 2, 3,4}. The relation R is

(a) A function
(b) Transitive
(c) Not symmetric

(d) Reflexive

(x -1) (x* - 5x + 7) < (x=,1), then x belongs to
(@ (1,2)u (3, »)

(b)  (-», 1) U (2, 3)

() (2, 3)

(d) none of these

Let /A be an orthogonal non-singular matrix of order n, then the
determinant of matrix ‘A -1," ie, |A - I, | is equal to

(a) I[,—A
(b) A I,—A

() A
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(d) -1"A I,-A

If cos® + isin® cos26+ isin26

cosn® + isinn® =1, then the value of 9 is

(a) 2munx

n n+l

dmrxw

(C) 4mrn

n n+1

(d) mrn

If one root of the quadratic equation ax? + bx + c = 0 is equal to
1

1
nth power of the other root, then the value of ac™ n+1+ a"c n+1is
equal to

(a)
(b)
(c)
(d)

In how many ways can 5 boys and 5 girls sit in a circle so that
no two boys sit together?

(a) 5!(x 51
(b) ~41lx 51

5! x 5!
(€) .

(d) None of these
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14) The probability that the same number appear on throwing three
dice simultaneously, is

(a) 1/36
(b) 5/36
(c) 1/6

(d) 4/13
The length of the common chord of the ellipse
x+12 y-22

+
9 4

=1 and the circle
x—124+ y—22=1is

(@) O

(b) 3

() 4

(d) 5

yZ

For hyperbola Coxz - =1 which of the following remains

s2a sin%.a

constant with change-in‘a.'?

(a) Abscissae of vertices
(b) Abscissae of foci
(c) Eccentricity

(d) Directrix

17) Areaof the region satisfying x <2, y < |x| and x>0 is
(a) 4 sqgunit
(b) 1 sqgunit

(c) 2 sgunit
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(d) None of these

18) The solution of the differential equation & + 2% - _1__js
dx 1+x 1+x

(a) y(@l+x))=c+tanlx
Yy -1
(b) oz CttanTx

(c) vylog(1+ x?) =c+tan!x

(d) y(1+x?)=c+sintx

Number of solutions of y = €* and y = sin'x is
(@) O

(b) 1

(o) 2

(d) infinite

, x#0 is continuous at x = 0, then the value

,lx=0

(c)
(d)

InAABC, a—b 2 coszg+ a+b? sinzg is equal to

(a) a’°
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(b)
(c) c?

(d) None of these

1+tan? x

dx is equal to
1-tan? x

1-tanx

(a) log

1+ tanx

(b) log 1+tanx

1-tanx

1 1-tanx
(C) E log 1+tanx + ¢

(d) llog 1+ tanx

2 1-tanx

08 x — 5 dxisequal to

(a) 17
(b) o9

(c) 12
(d) 18

1

2% dx, Iy =

IfL = 2% dx, I, =
then

12 2** dx and I, = 12 2%°dx,

(@) Iz>14
(b) Iz =14
(cy I,>1
d L>IL
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25) Distance between the pair of lines represented by the
equation

X2 -6xy + 9y +3x-9y-4=0is

(d)

Centre of circle whose normals are

x?-2xy -3x + 6y =0, is

(d) None of these

27) A coin is tossed n times. The probability of getting head at least
once is greater than 0.8, then the least value of n is

(@) 2
(b) 3
()5
(d)y = 4

28) Six Xs have to be placed in the square of the figure such that
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each row contains at least one 'X'. In how many different ways
can this be done?

(a)
(b)
(c)
(d)

For all complex numbers z;, z; satisfying |zi| = 12 and | z; - 3 -
4|1 = 5, the minimum value of | zy - z3]| is

(a) 4
(b) 3
(o 1
(d) 2

Ifa=1log; 3,b=10g, 5, C =logy 2, then logi40 63 in terms of a,
b, cis

2ac+1
(a) 2c+abc+1

2ac+1
2a+c+a

2ac+1
2c+ab+a

None of these
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31) 49" + 16n - 1 is divisible by

(a) 3

(b) 29
(c) 19
(d) 64

The solution set of the equation sin™* x = 2 tan™! x’is
(a) A1,2}

(b) {-1, 2}

(¢) {-1,1,0}

(d)

33) The sum to n terms of the infinite series 1+ 3% + 2: 5> + 3- 7% +
.. 0 IS

(a) %(n + 1) (6n% + 14n +7)

(b) %(n +1)(2n ¥ 1)(3n + 1)
(c) 4n*+4n°+n

(d) None of'the above

34) The minimum value of 2x + 3y, when xy = 6, is
(@9
(b) » 12
() 8
(d) 6
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35) The derivative of sin™ 1i’; with respect to cos™? 1% s

(a)
(b)
(c)
(d)

The equation of the sides of a triangle are x — 3y = 0, 4x + 3y =
5and 3x + y = 0. The line 3x - 4y = 0 passes through

(a) theincentre
(b) the centroid
(c) the orthocentre

(d) the circumcentre

37) 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

(a) 4<x*+y’<64
(b) x*+y*<25
(c) x*+ y*225
(d) 3<x*+vy°<9

If sinhx + sin™ y =7, then % is equal to

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I lTla ns \powered by llTians....

x34+1
x2+1

If lim, _, — ax+b =2,then

(a) landb =1
(b) landb = -1
(o) landb = -2
(d) landb =2

The unit vector which is orthogonal to-the vector

31 + 25 + 6 k and is coplanar with the vectors 21 + j + kand 1 -
+ kis

21+ 6j+k
(@) ——

21— 3jJ

(c)
(d)

Let a, b and ¢ be three non-coplanar vectors and let p, q and r
be vectors-defined by the relations

bxC c Xa axb
= and r =

PTY abc

p:

abc ’

Then the value of the expression
(a+b).p+(b+c).q+ (c+a) risequal to

(@) O
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(b)
() 2
(d) 3

The points (5, - 4, 2), (4, -3, 1), (7 -6, 4) and (8, -7, 5) are
the vertices of

(a) arectangle
(b) asquare
(c) a parallelogram

(d) None of these

Let A=[-1, 1] and f: A > A be defined as f (x) = x | x | for all x
e A, then f(x) is

(a) many-one into function
(b) one-one into function
(c) many-one onto function
(d) one-one onto function

The radius of a cylinder is increasing at the rate of 3 m/s and its
altitude is decreasing at the rate of 4 m/s. The rate of change of
volume when radius is 4 m/s. The rate of change of volume
when radius is-4m and altitude is 6m, is

(a) 80z cum/s
(b) ~144 = cu m/s
(¢). 80 cum/s
(d) 64 cum/s
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45) Equation of the parabola with its vertex at (1, 1) and focus (3, 1)
is

(@) (x-1)=8(y-1)
(y-1)*=8(x-3)
() (y-1)=8(x-1)
(x-3)*=8(y-1)

Physics

46) In the relation P =%e‘ Z—Z, p is the pressure, z the distance, k is

Boltzmann constant and 6 is the temperature, the dimensional
formula of B will be -

(a)  MOL2TO

(b) MI2T
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(o) MLOT—?

(d) MI2T!

Velocity time (v - t) graph r a moving object is shown.in the
figure. Total displacement of the object during the time interval
when there is non-zero acceleration and retardation is —

10 20 30 40 50 €0

t(sec) —
(a)
(b)
(c)
(d)

Three weights w, 2w and 3w are connected to identical spring
suspended from a rigid horizontal rod. The assembly of the rod
and-the weights fall freely. The positions of the weight from the
rod are such that

(a) 3w will be farthest
(b) w will be farthest

(c) All will be at the same distance
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(d) 2w will be farthest

At the top of the trajectory of a projectile, the direction of its
velocity and acceleration are

(a) Perpendicular to each other
(b) Parallel to each other
(c) Inclined to each other at an angle of 45°

(d) Antiparallel to each other

Consider the following statement. When jumping from some
height, you should bend your knees as you come to rest instead
of keeping your legs stiff. Which of the following relations can be
useful in explaining the statement?

(a) Apy = —Ap,
(b) AE=—-APE+KE =0
(c) FAt=mAF

(d) AxoAF

where symbols have their usual meaning.

A ball is released from the top of a tower. The ratio of work done
by force of gravity in first, second and third second of the motion
of the ball'is

(a) 1v2:3
(b) ~1:4:9
(c) :3:5
(d) :5:3
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Two rings of radius R and nR made up of same material have the
ratio of moment of inertia about an axis passing through centre
is 1: 8. The value of n is

(a)
(b)
(c)
(d)

2
2 2
4

There are two planets. The ratio of radius of the'two planets is K
but ratio of acceleration due to gravity of both planets is g. What
will be the ratio of their escape velocity?

(a)
(b)
(c)
(d)

(Kg)'?
(Kg)™*?
(Kg)?
(Kg)™

The extension in a string obeying Hooke's law v is x. The speed
of sound in the stretched string is v. If the extension in the
string is increased to 1.5 x, the speed of sound will be

(a)
(b)
(c)
(d)

1.22 v
0.61 v
1.50 v
0.75 v

A ball whose density is 0.4 x 10% kg/m? falls into water from a
height of 9 cm. To what depth does the ball sink?

(a)
(b)

9 cm

6 cm
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(c) 4.5cm
(d) 2.25cm

A thermodynamical system is changed from state (P, Vi).to (P3,
V,) by two different processes, the quantity which will remain
same will be

(@) AQ
(b) AW
(c) AQ+AW
(d AQ-AW

The relative humidity on a day when partial pressure of water
vapour is 0.012 x 10° Pa at 12°C-is (Take vapour pressure of
water at this temperature as 0.016 % 10° Pa)

(a) 70%
(b) 40%
(c) 75%
(d) 25%

In the absence of intermolecular forces of attraction, the
observed pressure P will be

(@) P
(b) ~<.P
(¢ >P
(d) Zero
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Ina second pendulum, mass of bob is 30 g. If it is replaced by 90
g mass, then its time period will be

(a) 1s
(b) 2s
(c) 4s
(d) 3s

A wave has velocity v in medium P and velocity. 2v.in medium Q.
If the wave is incident in medium P at an angle of 30°, then the
angle of refraction will be

(a) 30°
(b) 45°
(c) 60°
(d) 90°

X

The equation of progressive wave is y=0.2 sin2r 0—21—E,

where x and y are in metre and t is in second. The velocity of
propagation of the wave is

(a) 30 m/s
(b) 40 m/s
(c) 300 m/s
(d) 400.m/s

The displacement of a charge Q in the electric field

E=ej1+ey)+eskisr =at+ bj. The work done is

(a) Q(ae; + bey)
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(b) Q@ ae 2+ be,?

(c) Q(e1 + e2) a%+ b2

(d) Q el+el a+b

An electric line of force in the xy plane is given by equation x* +
y? = 1. A particle with unit positive charge, initially at.rest at the
point x = 1, y = 0 in the xy plane

(a) not move at all
(b)  will move along straight line
(c) will move along the circular line of force

(d) information is insufficient to draw any conclusion

If a rod has resistance 40 and if rod is turned as half circle, then
the resistance along diameteriis

(a) 1.56Q
(b) 2440
(c) 490
(d 20

The relation between voltage sensitivity (oy) and current
sensitivity (c1) of a moving coil galvanometer is (resistance of
galvanometer is G).

(a)
(b)
(©)
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(d)

A current carrying small loop behaves like a small magnet. If A
be its area and M its magnetic moment, the current in the loop
will be

(a) W/A
(b) A/M
(c) MA

(d) AM?

A magnet of magnetic moment 20 CGS units is freely suspended
in a uniform magnetic field of intensity 0.3 CGS units. The
amount of work done in deflecting it by an angle of 30° in CGS
units is

(a)
(b)
(c)
(d)

An inductor of 2 H and a resistance of 100 are connected in
series witha battery of 5 V. The initial rate of change of current
is

(a) 05A/s
2.0 A/s

(c). 2.5A/s
0.25 A/s

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




69)

71)

72)

I lTla ns \powered by llTians....

When radiation is incident on a photoelectron emitter, the
stopping potential is found to be 9V. If elm for the electron is 1.8
x 10! C kg™, the maximum velocity of the ejected electron is

(a) 6 x 10°ms?
(b) 8 x 10° ms™
(c) 1.8 x 10°ms™*
(d) 1.8 x 10° ms™?

A and B are two radioactive substances whose half-lives are 1
and 2 years respectively. Initially 10 g of A.and, 1 g of B is
taken. The time (approximate) after which they will have same
quantity remaining is

(a) 6.62 year
(b) 5 year
(c) 3.2year
(d) 7 year

The optical path ofa.monochromatic light is same if it goes
through 4.0 cm of glass of 4.5 cm of water. If the refractive
index of glass is 1.53, the refractive index of the water is

(a) 1.30
(b) 1.36
(c) 1.42
(d) - 1.46

The length, breadth and thickness of a block are given by | = 12
cm, b = 6 cm, and t = 2.45 cm. The volume of the block
according to the idea of significant figure should be
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(a) 1 x10%2cm?®

(b) 2x10*’cm?
(c) 1.763 x 10°cm?
(d) None of these

10000 small balls, each weighing 1g strike one square
centimetre of area per second with a velocity 100 m/s in a
normal direction and rebound with the same velocity. The value
of pressure on the surface will be

(a) 2 x 103 N/m?
(b) 2 x 10° N/m?

(c) 107 N/m?

(d) 2 x 107 N/m?

Two springs have their force constant as k; and ky (ki > ky).
when they are stretched by the same force

(a) no work is done in-case of both the springs
(b) equal work is.done in case of both the springs
(c) more work-is done in case of second spring

(d) more work is done in case of first spring

A mass mis moving with a constant velocity along a line parallel
to x-axis. Its angular momentum with respect to origin on z-axis
is

(@) Zero
Remains constant

(c) Goes on increasing

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I |Tian5 \powered by llTians....
(d) Goes on decreasing

At a given place where acceleration due to gravity is 'g’ m/s’; a
sphere of lead of density 'd' kg/m?is gently released in a‘column
of liquid of density ‘p’ kg/m>. If d > p, the sphere will

(a) fall vertically with an acceleration ‘g’ m/s?

(b) fall vertically with no acceleration

&b

(c) fall vertically with an acceleration g -

(d) fall vertically with an acceleration g a

Amplitude of a wave is represented by

Cc

a+b—c

Then resonance will occur when
(a) b=-c/2

(b) b=0anda=c

(c) b=-a/2

(d) None of these

Capacitance of a capacitor made by a thin metal foil is 2uF. If the
foil is folded with paper of thickness 0.15 mm, dielectric constant
of paper is 2.5 and width of paper is 400 mm, the length of foil
will be

(@) 0.34m
(b) 1.33m
(c) 134 m
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(d) 33.9m

79) In the circuit, the potential difference across PQ will be nearest
to

(a)
(b)
(c)
(d)

A rod of a certain metal is 1.0 m long and 0.6 cm in diameter.
Its resistance is 3:0 x~10 ohm.

Another disc made of the same metal is 2.0 cm in diameter and
1.0 mm thick. What is the resistance between the round faces of
the disc?

(a) 1.35x 10%Q
(b) .2.70 x 107 Q
(¢). ~4.05 x 10°Q
(d) 8.10 x 10> Q

81) The cyclotron frequency of an electron grating in a magnetic field
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of 1 T is approximately

(a)
(b)
(c)
(d)

28 MHZ
280 MHZ
2.8 GHZ
28 GHZ

The transformation ratio in the step-up transformer is

(a)
(b)
(c)
(d)

1
Greater than one
less than one

the ratio greater or less than one depends on the other
factors

Radiations of intensity 0.5 W/m?are striking a metal plate. The
pressure on the plate is

(a)
(b)
(c)
(d)

0.166 x 108 N/m?
0.332 x 108 N/m?

0.111 x 108 N/m?

0.083 x 10® N/m?

If n represents the order of a half period zone the area of this
zone is approximately proportional to n" where m is equal to

(a)
(b)
(c)
(d)

Zero
half
one

two
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85) Monochromatic light of wavelength 3000 A is incident on a
surface area 4 cm 2. If intensity of light is 150 mW/m?, then rate
at which photons strike the target is

(a) 3 x 10'°/sec
(b) 9 x 103/ sec
(c) 7 x 10* /sec

(d) 6 x 10*%/sec

Chemistry

86) The ratio of Fe;03 and Al, in thermite is
(@) 1:3
(b) 1:2
(c) 3:1
(d) None of these

A solid has a structural.in which 'W’ atom are located at the
corners of a cubic lattice''O' atom at the centre of edge and Na
atoms at the centre of cube. The formula for the compound is

(a) NaxWOs
(b) Na;WO03
(c) NawoO;

(d) NaWOs;

Which one of the following substances is used in the laboratory
for a fast drying of neutral gases?

(a) Phosphorous pentoxide
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(b) Active charcol

(c) Anhydrous calcium chloride

(d) NazPO4

H,0, used in rocket has the concentration
(a) 50%
(b) 70%
(c) 30%
(d) 90%

90) The IUPAC name of the compound,

- c|: H, —(J:H— COOH

OH NH,

(a) 2-Amino-3-hydroxy propanoic acid
(b) 1-Hydroxy-2-amino propan-3-oic acid
(c) 1-Amino-2-hydroxypropanoic acid

(d) 3-Hydroxy-2-amino propanoic acid

91) The compound which gives the most stable carbonium ion on
dehydration is

(a) ~.CHsCH(CHs)CH,OH
(b). ~(CHs)s; COH

(6 CH,= CHCH,CH,OH
(d) CH3;CHOHCH,-CHj3
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92) The ionic conductance is least for

(a) Cs*
(b) Rb”"
(c) K*

(d) Na¥

Setting of plaster of Peris involves

(a) Oxidation with atmospheric oxygen
(b) Combination with atmospheric CO;
(c) Dehydration

(d) hydration to yield another hydrate

A solution of sucrose (Molar mass = 342g/mol) is prepared by
dissolving 68.4 g of it per litre of solution, what is its osmotic
pressure (R = 0.082 L atom K™ mol™?) at 273 K?

(a) 3.92 atm
(b) 4.48 atm
(c) 5.92 atm
(d) 29.4 atm

95) A 27°C.one mole of an ideal gas is compressed isothermally and
reversible from a pressure of 2 atm to 10 atm. The value of till
and g.are (R = 2 cal)

(a) 0, - 965.84 cal
(b) -965.84 cal, - 865.58 cal
(c) + 865.58 cal, - 865.58 cal
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(d) + 965.84 cal, + 865.58 cal

For a reaction equilibrium, N;04(g) = 2NO; (g), the
concentrations of N,O4 and NO, at equilibrium are 4.8 x 102 and
1.2 x 102 mol/L respectively. The value of k, for the reaction .is:

(a) 3 x 107 mol/L
(b) 3.3 x 1073 mol/L
(c) 3 x 10! mol/L
(d) 3.3 x 107! mol/L

97) Tautomerism is exhibited by

(a) H=—=CH—OH

=0
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@ x |
* (ii) Zn/H,0
—CH, In the above reaction x is.

3Cl,, Heat Fe /B :
CoHy —2= 3 A~ A Ty, EROHEL

Here, the compound C is

(a) 3-Bromo 2, 4, = 6-trichlorotoluene
(b) O- bromo toluene

(c) P -bromo toluene

(d) m - bromo-toluene

100) Alizarin belongs to the class of
(a) Vatdyes
(b). " Mordant dyes
(c) ~ Basic dyes
(d) Reactive dyes
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101) 2,4-Dichlorophenoxyacetic add is used as

(a) Fungicide

(b) Insecticide

(c) Herbicide

(d) Moth repellant

Which glass has the highest percentage of lead?
(a) Soda glass
(b) Flint glass
(c) Jena glass

(d) Pyrex glass

Which one of the following pentafluoride cannot be formed?
(a) PFs

(b) AsFs

(c) SbFs

(d) BiFs

Which out of the following compounds is called photogropher's
fixer?

(a) NazS0s
(b)“."Na;S,03 - 5H,0
(c) " NaxSO4

(d) NazS
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105) The isoelectronic pair is

(a) Cl,0, ICI;
(b) Cly, CIO,
(C) IF+21 I3-

(d) CIO, CIF,"

When radioactive minerals like clevelte, ~monazite and
pitchblende are heated to 1273 K in vacuo ‘the noble gas
obtained is

(@) Rn
(b) Kr
(c) He
(d) Ne

Conjugate base of H,PO4 is
(a) Hs3PO4

(b)  P20s

(c) PO4>

(d) HPO4*

Given standard electrode potentials
Fe’: + 2 » Fe E°=-0.440V
Fe’* +3e¢° » Fe E°= -0.036V
The standard electrode potential (E°) for

Fe3t + e o Fe?t is:
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(@) +0.772V
(b) -0.772V
(c) +0.417V
(d) -0.414V

For the reaction
N> + 3Hz = 2NH3

The rate of change of concentration for hydrogen is
0.3 x 10* Ms™

The rate of change of concentration of ammonia is:

(a) -0.2 x 10™

(b) 0.2 x 10"

(c) 0.1x10"

(d) 0.3 x 10"

110) The root mean square velocity of a gas is double when
temperature is

(a) increasedfour times
(b) increased two times
(c) reduced to half

(d) reduced to one-fourth

111) -The specific conductivity of 0.1 N KCI solution is 0.0129 ohm™
cm™. The resistance of the solution in the cell is 100 n. The cell
constant of the cell will be

(@) 1.10
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(b) 1.29
(c) 0.56
(d) 2.80

Which of the most volatile compounds?
(a) HI

(b)

(c)

(d)

Which of the following transition metal ions will have definite
value of magnetic moment?

(a) Sct
(b) Tt
(c) Cu”
(d) zn?*

Cr has electronic configuration as
(a) 3s?3p®3d*4s!

(b) 3s?3p%3d°4s’

(c) B3s*3p°®3d°

(d)“. ‘None of these

Which of the following compound is expected to be coloured?

(a) Agst4

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




(b)
(©)
(d)

I lTla ns \powered by llTians....

Cu Fz
Mng
CuCl

116) The effective atomic number of Cr (at no = 24) in [Cr(NH3)s] Cls

is
(a)
(b)
()
(d)

35
27
33
36

In Nessler's reagent for the detection of ammonia the active
species is

(a)
(b)
(c)
(d)

H92C|2
Mgz+
Hgal>
Hgls*

Which of the following ketones will not respond to iodoform test?

(a)
(b)
(c)
(d)

Methyl isopropyl ketone
Ethyl isopropyl ketone
Dimethyl ketone

2-hexanone
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120) Anilinereacts with cone HNOs to give
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121) Bakelite is a product of the reaction'between
(a) formaldehyde and NaOH
(b) aniline and Urea
(c) phenol and Methanal
(d) phenol and Chloroform

122) Cellulose is a polymer of
(a) glucose
(b) fructose
(c) ..ribose
(d). “sucrose

123)" Iodine value related to
(a) fats and oils

(b) alcohols
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(c) Esters

(d) hydrocarbon

In aqueous solution, amino acids mostly exit as
(@) NHz-CHR - COOH

(b) NHz- CHR - COO°

(¢) NHs-CHR - COOH

(d) HsN'CHR - COO

Gibb's free energy G, enthalpy H and entropy S are interrelated
as in

(a) G=H+TS
(b) G=H-TS
(c) G-TS=H
(d G=S=H
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Directions: In each of the following questions, a sentence has
been given in Active/Passive voice. Out of the four alternatives,
select the one which best expresses the same sentence in
Passive/Active voice.

People claim to have seen the suspect in several cities

(a) The suspect is being seen in several cities

(b) The suspect has been the people in several cities

(c) The suspect is claimed to have been seen‘in several cities

(d) The suspect was seen by people in several cities

127) The teacher punished the boys who had not done their
homework.

(a) The boys who had not done their homework had been
punished by their teacher

The boys were punished by their teacher who had not done
their homework

The boys who had not done their homework were punished
by the teacher

The boys who had not done their homework were being
punished by the teacher

Directions: In each of the following questions, choose the
alternative which best expresses the meaning of the
idiom/phrase given in italics in the sentence.

128) The prices are going up by leaps and bounds.

(a) systematically
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irregularly
gradually
rapidly

He bids fair to be an excellent cricketer.

(a)
(b)
(c)
(d)

seems likely
is ambitious
is confident

is unlikely

130) To find real happiness in the world is‘a‘wild goose chase -

(a)
(b)
(c)
(d)

ideal seeking
hunting
futile search

real aim

Directions: In each of the following questions, choose the
alternative which.can best improve the given sentence by
substituting the italicised portion. If the sentence is correct as it
is, your answeris (d).

131) The monograph which was published 3 years ago, would suggest
that by 2001 there will be 73 million TV sets in India.

(a)
(b)
(©)

has been suggesting
had suggested

would have suggested
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(d) no improvement

132) Vishal, who studies medicine at present, hopes to go abroad
after graduation.

(a) has been studying
(b) is studying
(c)  will study

(d) no improvement

133) The greatest thing in style is to have a use‘of metaphor.
(a) command
(b) knowledge
(c) need

(d) no improvement

Directions: In each of the following questions, choose the best
alternative to fill in the blank.

Mr. Shyam Lal. has gone to his native village with the of
starting an adult'school.

(a) suggestion

(b) presumption

(c) _‘opinion

(d) “.intention

135).The twins are so alike that I cannot one from the other.

(a) discern
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(b) tell

(c) say
(d) notice

We must to authority.
(a) Dbend

(b) surrender

(c) subdue

(d) submit

Directions: In each of the following questions, choose the
alternative 'which is closest to the opposite in meaning of the
italicised word.

137) The doctor advised us to give him wholesome nutrition.
(a) sickly
(b) stupendous
(c) depressing

(d) fragmentary

He is good fellow; but what I dislike is his reckless handling of
things.

(a) _intelligent
(b) .cautious
(¢) soft

(d) brilliant
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Directions: In each of the following questions, choose the
alternative which best expresses the meaning of the italiciSed
word.

The one who is rich possesses many superfluous things.
(a) needless
(b) superior
(c) essential

(d) expensive

Many of his acquaintances avoid him because he is so garrulous.
(a) proud

(b) unreasonable

(c) talkative

(d) quarrelsome

'Cell' is related to 'Tissue' in the same way as Tissue' is related
to :

(a) object

(b) organ

(c) Ilimb

(d) _'None of these

In.the following question, which pair of humbers is different from
the other three.

(a) 488
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(b) 929

(c) 776
(d) 667

Identify the missing part of the figure and select it from the
given alternatives.

@ () ©) (d)

Direction: In the /following question, a statement is given
followed by some conclusions. Choose the conclusion which
logically follows from the given statement.

Statement: Soldiers serve their country.
Conclusions:

(a) » men generally serve their country

(b) These who serve their country are soldiers

(c) Some men who are soldiers serve their country
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(d) Women do not serve their country because they are not
soldiers.

In the following question, a set of three figures X, Y and .Z
showing a sequence in which a paper is folded and finally .cut
from a particular section. Below these figures a set oftanswer
figures marked (a, b, ¢ and d) showing the design.which the
paper actually acquires when it is unfolded. You have to select
the answer figure which most closely resembles the unfolded
piece of paper.

- .- .-

Direction: In.the following question, choose the set of figures
which follows the given rule.

146) Rule: Closed figures become more and more open and open
figures become more and more closed.

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I ITla ns |powered by ITians....

——

A
@

Direction: In the following question, find out which of the
figures (a), (b), (c) and (d) can be formed from the pieces given
in (x).

147) In (X)
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(c) (d)

148) Which number will come in place of '2'?

(a) 35
(b) 37
(c) 45
(d) 47

149) In the following questions, one number is missing in the series.
You have to understand the pattern of the series and insert the
number.

83, 82, 81, 69, 60, 33
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(a) 73

(b) 80
(c) 77
(d) None of these

150) Select one alternative figure out of (a), (b), (¢) and (d) which
completes the given matrix.

T il /
T

Y

ANSWERS
MATHEMATICS
2. () 3. (a) 4. (b) 5. (@)
8. (c) 9. (b) 10. (b) 11. (c)
14. (a) 15. (a) 16. (b) 17. (c)
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. (d)
. (c)
. (d)
. (a)
. (d)

PHYSICS

. (a)
- (a)
. (0)
. (©)
. ()
. ()
. (b)

CHEMISTRY

86. (c)
92. (d)
98. (c)
104. (b)
110.(@)

116.4(c)

87. (d)
93, (d)
99. (d)
105. (d)
111. (b)
117. (d)

I lTla ns \powered by llTians....

21. (¢)
27. (b)
33. (a)
39. (c)
45. (¢)

88. (¢)
94. (b)
100. (b)
106. (c)
112. (b)
118. (b)

22. (d)
28. (¢)
34. (b)
40. (¢)

89. (d)
95. (a)
101. (c)
107. (d)
113. (b)
119. (b)

23.
29.
35.
41.

90. (a)
96. (a)
102. (b)
108. (a)
114. (b)
120. (c)

91. (b)
97. (a)
103. (d)
109. (b)
115. (b)
121. (c)
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122. (a)

ENGLISH
126. (c)
132. (b)

138. (b)

REASONING

141 (b)  142.
146. (b)  147.
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124. (d)  125. (b)

129. (a)  130.(c) 131.%b)
135. (b)  136.(d) “137. (a)

145. (c)
150. (b)
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HINTS & SOLUTIONS

84+ 184 324 e,

n n+1
. 2n = 5

Given that,
sin A+ cosB =a
and sinB+cosA=Db
On squaring and adding Egs. (i) and(ii), we get
sin> A + cos’ B+ 2sin A cos B +'sin’ B
+ cos® A +2sin Bcos A =a’+ b?
2 sin (A + B) + 2 =a%>+ b?

a’+ b%=2
2

sin A+B =

Given that, 1 4 sin x sin? g =0

1-cosx

1 4+ sinx > =0
24+ sinx-sinxcosx=0
= sin2x-2sinx =4

Since, the maximum values of sin x and sin 2x are 1, which is
not possible for any x in [ - &, =].
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Given that,

c 10
A= 1 C 1=CC*-1-1C-6
6 1 C

= A2cosO 4cos?0—1 — 2cosf —6
 C=2 cos0 given
=8cos3 0 —4cos +6

2 -1 2
-1 2 -1
4+1 -2-2 _
—-2-2 1+4

Now, 0 4% =

Again now, 44 -3 =4
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h= 150+20 3 m

7) Let D and E are the mid points of AB and AC.

So, coordinates of B and C are (-3, 3) and (5, 3) respectively.

A(11)

B (-3,3)

Centroid of triangle

X1+ X+ X3 Y1+ Y2+ Y3
3 ! 3

1-3+5 14343
3’3:1’

Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the
set A = {1, 2, 3, 4}, then

(a) Since, (2,4) € Rand (2, 3) € R, so R is not a function.

(b) Since(1,3) e Rand (3, 1) ¢ Rbut (1, 1) ¢ R, so R is not
transitive:

(c) Since (2, 3) e Rbut (3, 2) ¢ 'R, so R is not symmetric.

(d)< «Since (1, 1) ¢ R, so R is not relexive.

Hence, option (c) is correct.
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Given that, (x - 1) (x* - 5x + 7) < (x -1)

(x-1)(x¥*-5x+6) <0
(x-1)(x-2)(x-3)<0

= X e (-»o, 1) U (2, 3)

We know, A AT = I,
A-In=A-AA" =A(,- A"
|A - Tn| = |A(Ln - AT)|
|A| |T-AT|
|A] |In - Al

We have, (cos 6 + i sin 0) (cos 20 + i sin 20)
(cosn6 +isinnd) =1
cos (6 + 20+ 30 + .........s. £+ n0O)

+ isin (6 + 20 + 30 +

n n+1 .. n n+
= cos T@ + isin

0 =1
On comparing the_coefficients of real and imaginary parts on
both sides; we get

n n+1
cos T@ =1

6 =0

2

Let a and a" be the roots of the equation, then
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c
= a -
a

On eliminating a, we get
1 n
C n+1 Cnt1 _ _ b

a a

1 1 n n
a.an+i cn+1 + q.qn+1 cn+1 = —p

1 1
ac n+1+ ac" n+1= —b

First we fix the alternate position of the girls. Five girls can be
seated around the circle in (5-1)! =41, 5 boys can be seated in
five -vacant place by 5!.

G

Required number of ways = 4! x 5!

14) Total humber of favourable cases = 6

Total.number of cases = 216

Require probability = ——

216 36
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15) It is clear from the figure that the two curves do not intersect
each other.

16) Given equation is comparing on

We get
a’ = cos® a and b? = sin? a
sina + cos’a =a’+ b?

a%+ b2

. 1
Now, fociae =cosa. =1
cos a

17) Required area = Area of shaded region OAB
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2 2 _ x? 2
—Oydx—oxdx—70
= 2sq unit
Alternate Solution

Required area = Area of A OAB
Ix 2%2
2
= 2 sqg unit
2yx 1

. . . d
Given Equation is = + — = —
dx 1+x 1+x

It is comparing with linear differential equation

5 _
T Py = Q,we get

1
1+4x2 2

p=-2 and Q =

1+x2

2x

—d
Now, IF= @ Pdx = ¢ 12 ¥
2
elog 1+x% _— 14 x2

Solution of differential equation is

1
14x2 2

y (1 +x%) = 1+x% dx+c

y14+x2 = —— dx+c

1+x2
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= y1+x? =tan"'x+¢

19) Given equation of curves are y = € and y = sin x.

It is clear from the figure that two curves intersect at infinite
number of points,

1—cosx

Given that, f(x) = l): ’

Xx#= 0
, X=

. . 1—-cosx
Now,lim, ,,f x = lim
x >0 X

2 sin® x/2

— x =0

2

And f(0) =k

Since, function is continuous at x = 0,
lim f.x =f0
x —»0

k=0

21) (a=b)? cos? g + (a + b)? sin?- g

= (a® + b? - 2ab) cos? g + (a% + b? + 2ab) sin?
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(a® + b?) + 2ab(sin? g - cos? g)

a’ + b%-2abcosC =a%+b’-(a’+ b%-c?)

CZ

2
Let] = 1+ tan“x

1- tan? x
Puttan x =t

= sec® xdx = dt

[ = dt 1 lo 1+t
1-t2 2x1 g 1-t
1+tan x
1-tanx

Let/= Jx-5 dx

= °_ x—5 dx+ 8 x—5 dx
0 5

= —Z+5x + T —>5x

2 0 2 5

~ 212540 + Z2g0- 225
2 2 2

=25-8 =17

Given that,
11 = 01 sz dx, 12 == 01 ZXS dx, 13 = 12 2.X'2 dx
2 3
14_ = 1 Zx dx
22 <« 22 0 < x<1and2* > 2%, x>1

I, <ILandl, <l
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Given equation is

X2-6Xxy +9y* +3x-9y-4=0

Herea=1b=9c=-4h=-3,9=§

Now, h?=ab=9=9
Since, the lines are parallel

The distance between two parallel lines

Given equation can be rewritten as
X(Xx-2y)-3(x-2y)=0
(x-3)(x-2y)=0
X =3,

X = 2y

Since, we know the normals always passing through the centre.
Therefore the point of«intersection of two normals are the
coordinates of the centre.

On solving ~Egs. (i) and (ii), we get the required
. 3
coordinates of centreare ( 3, 5).

Let X be the number of heads getting in n tossed. Therefore X
follows binomial distribution with parameters

n,.p 2%, q-= %
Given that P(X>1) >0.8

1-P(X=0)>0.8

P(X=0)<0.2
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n —

1 1
- < =
5

The least value of n is 3.

In all, we have 8 squares in which six 'X' have to be placed and
it can be done in 8Cs = 28 ways.

But 'this includes the possibility that either.the top or horizontal
row does not have any 'X. Since, we want each row must have
at least one 'X, these two possibilites are to be excluded. Hence,
required number of ways = 28 - 2 = 26.

The two circles whose centre and radius are C; (0, 0), r1 = 12,
Ca(3, 4), r = 5 and it passes through origin ie, the centre of C;.

Now, CiC, = 32+ 42=5
and r1-r2=12—5=7
C1C2<r1-r2

Hence, circle C; lies inside the circle C;.
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From figure the 'minimum distance between, them is
AB = ClB - C1A =1r] - 2r2
=12-10 =2

Now, 109140 63 = log,245x; 3 X3 X7

_ logy 3x3x7 __ log, 3 +1og; 3+log, 7

log, 22x5x7 2log, 2+ 1og,5 + log, 7

1
2a+ 2ac+1

2+b+% 2c+bc+1

Now, 49" + 16n-1 = (1 + 48)" + 16n-1
= 1 + "C4(48) + "C, (48)° + + "C, (48)" + 16n-1

(48n + 16n) + "C5(48)% + "C3(48)° + ........ + "C, (48)"

64n + 8%("C, 6% + "C3. 6. 8+ "C,4. 6%, 82
+ "C,.6"8"?)
Hence, 49" + 16n - 1 is divisible by 64.

We have,
sin! x = 2tan™*

1

sin"lx =sin~
14+x2

xx+1 x—1 =0

xe —1,1,0
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33) Given series is
1-32+2.52+3- 72+ .......... 0.
This is an arithmetic-geometric series whose nth term is equal to
Ta=n(2n + 1) =4n°> + 4n®* + n
Sn "T,= T4n®+ 4n’+ n
4 "™n3+ 4 "n?2+ "n

2
4 % n+1 +§nn+1 2n+1 +§ n+1

=nn+1 n®+ n+% 2n+1 +%

=% n+1 6n*+ 14n+7

34) Letf(x) = 2x + 3y
f(x) = 2x + % (% xy = 6 given)
On differentiating, we get
flx =2- g
Put f' (x) = 0 forrmaximum or minima.
= 0=

= X

36
f” 3 :3—3>0
At x =3, f x is minimum.

The minimum value is
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f(3) = 2(3) + 3(2) = 12

1 2x

—— =2tan™"

Let p =sin~ X

1- x?2 -
— =2tan”"

And g = cos™? x

d 2 d 2
£ =and =L =
dx 1+x2 dx 1+x2

v _2_
dp dx _ 1422 _ q

d dq 2
1 dx 1+x2

Two sides x - 3y = 0 and 3x + y = 0 are perpendicular to each
other. Therefore, its orthocentre is the point of intersection of x -
3y =0and 3x +y =0ie, (0, 0).

So, the line. 3x - 4y =
triangle.

0 passes through the orthocentre of

Let (h, k) be the-centre of.a circle, then equation of circle is

(x -h)?2+ (y-k)#*=9

This centre lies on x2 + y? = 25

- h? + k? = 25

2 < distance between the centres of the two circles < 8

2<. h-02+ k—-02<8
2< h?+ k?2<8
4<h?+ k? <64

Locus of (h, k) is 4 < x* + y® < 64.
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Given that,

P . - T
sin™! x+ sin™?! y=3

sin™? x= cos7ly

= y= 1-—x?

On differentiating with respect to x, we get

d 1
ay —2x = —
dx 2 1— x2

Given that,

) x3+1
Lim — ax+b =2
X —>o0 X2+1

) x3 1-a — bx%—ax+ 1-b
lim =2
X —o0

lim
X —>00

This limit will exist, if
l1-a=0andb=-2
a=1landb=-2

As we know, avector caplanar to a, b and
orthogonalto ¢/is A {(a X b) X c}.
A vector coplanarto (2t + ) + k), (1 - + k)
and orthogonal to (31 + 25 + 6k).
M{{2t+ )7+ k)X -7+ k) x(3t+ 2 + 6k)]

A =211+ 7k
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a Xb Xc

A unit vector is +
axb Xc

-21 j+ 7k + 3j-k

—2124+ 72 10

41) Given that,

bxc

abc

Similarly, b.q = c.r =1
And a.r=bp=cq=cp=br.=0
a+b.p+ b+c.q+ c+a.r

ap +b.p+ bg+ c.q+cr+ ar

= 14+41+1=3

42) LetA=(5,-4,2),;B=(4,-3,1),C=(7,-6,4)
and D =(8, -7,5).

Now, AB= 4-52 4+ —-3+42 4+ 1-22

- T¥i7i= 3

BC= 7-42+ —-6+32++ 4-12

= 9494+9+4=3 3

CD= 8-72++4+ -74+62++ 5—-4°2

= 14+414+1= 3
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And AD = 8—52+ —-74424+ 5-22

= 9+9+9=33
Again Now, position vectors of
AB=@-51+(-3+4)+ (1-2)k
= —1+j—k
BC=(7-4n+(-6+3)+(4-1)k
=31-3] + 3k
AB - BC = (-1+j-k). (3t-3) + 3k)
=-3-3-3=20

ABCD is a parallelogram.

Since =1 <x<1, therefore -1 <f(x) <1

Function is one-one onto.

44) _.lLet hand r be the height and radius of cylinder.
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Given that & = 3m/s, ah — 4 m/s
dt dt

Also, V = nr*h
On differentiating with respect to t, we get

av 5 dh dr
—=77 r“—+4+ h.2r —
dt dt dt

Atr=4mandh=6m

%: 7 —64+144 = 801 cum/s

Given vertex of parabola (h, k) = (1, 1) and its focus (a + h, k) =
(3,1)ora+,h=3

= a=2

Since, y-coordinate of vertex and focus are same, therefore axis
of parabola is parallel to x-axis. Thus equation of parabola is

(y - k)2 = 4a(x - h)
(y-1)=8(x-1)

In given equation, Z—Zg should be dimensionless.

ML2T 2 K~ 1xK _
== - " — MLT?

Between time interval 20 s te 40 s, there is non-zero
acceleration and retardation. Hence, distance travelled during
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this interval

= Area between time interval 20 s to 40 s

%x20x3+20x1=30+20=50m

For w, 2 w, 3 W apparent weight will be zero because the system
is falling freely. So, the distances of the weights from the rod will
be same.

Direction of velocity is always tangent to the path, so at the top
of trajectory it is in horizontal direction and acceleration due to
gravity is always in vertically downward direction.

Hence, v and g are perpendicular to each‘other.

F At = mAv

mAv
= F = ,

By doing so time of change in momentum increases and
impulsive force on knees decreases.

When the ball is.released from the top of tower then ratio of
distances covered by the ball in first, second and third second is

h[ . hH . hH[ =1:3:5 [because hn oC (2n '1)]
Ratio of work done

mghI . mth . mghm =1:3:5
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Ratio of moment of inertia of the rings

M R % My R ? _ 272R R 2

M, R, Al, R,  2mR nR

linear density of wire = constant
given

8=n=2

— Kg 1/2

Speed of sound in a starched string

where T 'is the tension in the string and p is mass per unit
length.

According to Hooke's law, F o« x
T o X

From Egs. (i) and (ii)
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15v = 1.22v

The velocity of ball before entering the water surface

V= 2gh= 2gx9

When ball enters into water, due to up thrust of water the
velocity of ball decreases (or retarded)

The retardation,

__ apparent wegiht

mass of ball

_Vp-og_ p-o
Vp P

: _ _ 3
s 97 29

It h be the depth upto which ball sin x, then
0-v2=2x _73g x h
2g x 9 = 3gh

h = 6cm.

For all processes, change in internal energy AU (-AQ -AW) does
not change. It depends only on initial and final states.

Relative'humidity at a given temperature (R)

Partial pressure of water vapour

Vapour pressure of water

. 0.012x10°
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In the absence of intermolecular forces, there will be no
stickiness of molecules. Hence, pressure will increase.

Time period is independent of mass of bob of pendulum.

sini vy

sinr vy

. . 2V . 1
= sinr = sin 30° ><7_—,>smr=5><2><1

= r =90°

v = coefficientof t _ 27/0.01 _ 30 m/s

coefficient of x 27/0.3

By using W = Q (E 4r)
= W =Q[(e1: + ey + esk)ular + b))]

= Q(ei1a + ezb)

Charge will move_.along the circular line of force because x* + y?
= 1 is the equation of circle in xy-plane.
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Work done, W =-MB, (1 - cos 6)

= 20 x 0.3(1 - cos 309

-6 1- =2 =32-.13
2

_Rt
1—e L

di
dt

Initially, t = 0

=

di [ [gXR _ E 5

at L L 2

V, = 2x18x101x9
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=18 x 10> m/s

=1.8x10° m/s

= 10 = 2t/2

Taking log on both the sides

logyo = - loge2 = 1=2x03010

= t = 6.62 years

Optical path, ux = constant
ie, pyx; = f,x; = 1.53%X4 = p, X45

1.53x4
= = 2 =1.36

Volume, V IXxbxt=12x 6 x 2.45
= 176.4 cm?

Or V = 1.764 x 10% cm?

Since,” the minimum number of significant figure is one in
breadth, hence volume will also contain only one significant
figure. Hence,

V = 2x 102cm?3. o
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2x1073x10%x102
e e— =2x 107 N/m2

F2
w=2
2k

If both springs are stretched by same force then

1
W oc =
k

As ki > k, therefore, Wi < W,

ie; more work is done in case of second spring.

Angular moment of particle w.r.t., origin

= linear momentum x perpendicular distance of line of action of
linear momentum from origin

Q

= mV.X a = mva = constant

76) Apparent weight = actual weight — upthrust
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Vdg' =Vdg —Vpg

A= ——: whenb=0,a=c
a+b—c

Amplitude A — «. This corresponds to resonance,

If length of the foil is [ then

_ K&y IXb

C
d

2.5x8.85x10712 [x400x1073
0.15x1073

2 x 10° =

| = 33.9m

Potential difference across PQ:i.e., potential difference across the
resistance of 20 Q, which is V = x 20

And i= 48 —0.164

100+100+80+20

= 0.16 x 20 =3.2¥

Resistivity of the material of the rod

-3 -2 2
_ RA _ 3x1073X 7 0.3x10
P=7= 1

T

=27'% 10° 1 Om

Resistance of disc,

R = Resistivity of rod x Thickness

Area of corss— section

1073
X 1x1072 2

=27 x 10° 7 x
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=2.7%x107Q

Bq

Cyclotron frequency, v = —-

1x1.6x1071°
2%3.14%9.1x10731

=2.79 %101 Hz =28 GHz

= v=

Transformation ratio,

k=N _ %
Np Vo
For step-up transformer,

Ns > Np, i.e., Vs > V,, hence, k > 1.

Intensity or power per unit area of the radiations,
P=pv
= p=0=_22=0166x10"° N/m?

3x108

Area of half period zone is independent of order of zone.
Therefore, m is‘equal to zero in n™.

hc 6.6X10734x3x108

n _ IAA __150x1073x4x10"*x3x1077
t

=9 x 10*3s
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Chemistry

86) Thermite is the mixture of Fe,0O3 and Al. Due to great affinity of
aluminium toward oxygen, it readily combines' with oxygen.
Hence, Goldsmith used Al to reduce metal oxides in extraction.
In thermite the ratio of Fe,0O3 and

Al is taken 3: 1 by weight.
Fe,Os3 + 2Al - 2Fe + Al,O3
(2 x56+ 3 x 16 =160)(2 x 27 = 54)

In a unit cell, W-atoms at the corner = éx 8 =1

O-atoms at the centre of edge = i x 12 =3

Na atoms:.at the centre of the cube = 1
W:0:Na=1:3:1

Hence, formula = NaWOs3

88) Anhydrous CaCl; is used for fast drying of neutral gases.
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89) H,0, is used as an oxidant for rocket fuel and has 90%
concentration to be used in rockets.

3 2 1

. THz——C H—COOH

i ;

. OH NH,
2-amino-3-hydroxy-propanoic acid

S+ +

(CH;)C—OH —H,  (CH,),C

tertiary alcohol —H20  3° carbocation
» (more stable)

+H*
CH,=CH—CH,—CH,0H ——
-H,0

o
1° carbocation
(less stable)

Increasing order of stability of carbocation.

1° carbocation.< 2° carbocation < 3° carbocation

Due to small size of Na™, it is heavily hydrated and become large
molecule.

Ionic conductance increase down the group in alkali metals.
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Order of ionic conductance

Nat < Kt < Rb™ < Cs*

On hydration of Plaster of Paris, converts into Gypsum.

2 2 Gypsum

Plaster of Paris

Osmatic pressure (n) = CRT
Here, C = concentration of solution

n
C=5

n= w __ weightin gram of substance
m Mol.weight of substance

V =1 litre

68.4

T 342

n= 2% 50.082 x 273
342

=448 atm

Isothermally (at constant temperature) and reversible work.

95)
W =.2.303 nRT log 2

=2.303 x 1 x 2 x 300 log ="

= 2.303 x 600 x log 5
= 965.84

at constant temperature, AE = 0
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AE=q+w,q=-w=-965.84 cal

According law of active mass

2
K. = Noa 2 1.2x1072
¢ 7 N0,  48x1072

=03x1072=3x10"3

Tautomerism It is functional isomerism in -which the isomers
are readily interchangeable and maintain a dynamic equilibrium
with each other.

OH

| |
CH=CH = H,CHO

enol form : keto form '

>
CH,—C=C—CH; —2» CH,—C—C—CH,
_ A

ozonide

ZH/H20

Lo
0 O
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" CH,4 - CCl,
3Cl,, Heat, 778 K
BT R
' A)
iBl’z/ Fe

CHy - CCly

- +6H, Zn/HCl
: © —3Hd
Br .

©

m-bromotoluene

100) Alizarin is Mordant dye. Alizarin gives a bright red colour with
aluminium and a blue colour with barium.

Fibre

0 0O
\Alz—r Mordant

N

101) 2,4-6-0r2,4-dichlorophenoxyacetic acid is used as a herbicides.

102)" Flint glass or lead glass has composition of K;O: PbO- 6SiO,.

It is used in making electric bulb and optical instruments.
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103) The +5 oxidation state of Bi is unstable due to inert pair effect.
Thus, BiFs can not be formed.

Na,S,0s . 5H,0 (Hypo).

It is called photographer's fixer because it removes the excess
AgBr in the form of soluble silver complex.

Cl;0 = 42 electrons
ICI, = 87 electrons
CI;” = 35 electrons
IF*, = 70 electrons
I'3s = 160 electrons
CIO; = 33 electrons
CIO™; = 34 electrons
CIF", = 34 electrons

CIO,” and CIF*, contain 34 electrons each hence they are
isoelectronic.

106) These radioactive minerals have entrapped He atoms, produced
from a-particle, which they give on heating in Vacuo.

H,PO; + H,0O — H,0*+  HPOI
acid Conjugated base -

H,PO™, gives HPO?, (conjugated base) in aqueous solution.
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acts as proton donor.

AG® = - nFE®
Fe’t + 2e” — Fe
AG® = - 2 x F x (- 0.440V) = 0.880 F
Fe’* + 3e” — Fe
= -3 x F x (- 0.036)
0.108 F
On subtracting Egs. (1) and (2)
Fe3t + e~ — Fe?t

AG° = 0.108F -0.880F = -0.772F

Fo= -5 = 2277 4107720
nr 1XF

N, + 3H, = 2NH,

d H,
dt

=-03x10"* Ms™?!

Rate = — L
3
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Specific conductivity (K) = % x cell constant

Cell constant = K x R

= 0.0129 x 100 = 1.29

Boiling point of HF is highest due to H-bonding.
For other halogen acids b.p. increase in‘the order
HCI < HBr < HI.

Therefore, most volatile (with'Lower b.pt.) is HCI

Value of magnetic moment depends upon number of unpaired
electrons.

All except Ti* + |3d*| have either fully filled d-subshell (i.e.,
Zn**, Cu*) or empty d-subshell (i.e., Sc*).

As such only Ti3* has a net value of magnetic, moment.
Magnetic moment of Ti** = nn+2 BM
11+2 BM

3 =1.73BM

114),Cr(24) = 1s?, 2s?, 2p®, 3s?, 3p°®, 3d°>, 4s!
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115) Ag,S04 contain Ag+ (4d!%) and is colourless.

CuF, contains Cu®* (3d°) and is coloured due to the presence ‘of
one unpaired electron is d-orbital of Cu®*.

MgF, contains Mg?* and is colourless n/2 CuCI contains Cu +
(3d'°) and is colourless.

Effective atomic number = Electrons in Cr** + eléctrons from
6NHs ligands.

= 21 + 6 x 2 =33

Nessler's reagent gives brown ppt, of iodide of million base with
ammonium salt.

[HgI4]* + NH4Cl + 40H" > NH3HgOHgI
Iodide of million base (Brown ppt.)

+ I" + CI" + 3H,0

118) All the ketones except ethyl isopropyl ketone gives iodoform test
in this question.

O .
T CH,
C,H;—C—HC <
| CH,

Ethyl isopropyl ketone

119).—- NH - is stronger electron releasing group than CHs group,
therefore bromination will take place at p-position with respect
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to —-NH group.

NH2 —o] > 0= o

Benzoquinone

+ nHCHQO A0

Formaldehyde -
Phenol (Methanal)

OH OH

Hy

Bakelite plastic

122) Cellulose is "'a polymer of glucose-p-D(+) glucose units are
attached to each other by C; to C4 bonds through B-glycosidic
linkage in structure of cellulose.

123)¢ Iodine value is related to oils and fats. Iodine value measures
the drying quality of an oil. More the unsaturation better is the
drying quality of an oil. When on oil is treated with I,. It adds to
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double bond. Iodine value is defined as the number of
centigrams of I, that can be taken by 1g of the oil.

124) In aqueous solutions, amino acids mostly exist as zwitter ions.

R

+- .
NH;—CH-—CO0O~
(Zwitter ion)

125) Gibb's free energy Gi, enthalpy H and entropy S are interrelated
as

G=H-TS

Reasoning

141) .'Tissue' is made up of 'cell' and 'organ' is made up of 'tissue'.
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142) Sum of digits is 20.

143) It is clear that answer figure (b) complete the original figure.
Which look like as shown in the adjacent figure. Hence,
alternative (b) is the correct answer.

Here, 3x3+6x5=39
4x4+5x7="51
4 x 3+ 5x%x.5=37

Series is written/in reverse order with a difference of 12, 13, 22,
22,23, 3% 3%.e.,1,4,8,9, 27.

150) The line inside the square moves from one corner to another
clockwise, as we moves from left to right in a row.
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BITSAT
Engineering Entrance Exam

Mathematics

Iff: R>Rand g: R — R are defined by f(x) = |x| and. g(x) = [x
- 3] for xe R, then

gfx :—Z2<x<?2 isequalto

(@) {0,1}
(b) {1,2}
(o {-3,-2}
(d) {2, 3}

For any integer n > 1, the sum 2_;, k k+ 2 is equal to

nn+1) (n+2)
(a) D@D

n(n+1)(2n+1)
6

n(n+ 1)(2n +7)
() Hnrdinn

n(n + 1)(2n +9)
(d) HorDened)

9 balls-are'to be placed in 9 boxes and 5 of the balls cannot fit
into 3 small boxes. The number of ways of arranging one ball in
each of the boxes is

(@) 18720
(b) 18270
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(c) 17280
(d) 12780

If "pr = 30240 and "C, = 252, then the ordered pair (n, r)'is
equal to

(@) (12, 6)
(b) (10, 5)
(© (9,4

(d) (16, 7)

If (1 +x+ x>+ x3)°= B, ax*then ]_ya, is equal to
(a) 128

(b) 256

(c) 512

(d) 1024

Ifa+ P =-2anda’+ p> = - 56, then the quadratic equation
whose roots are a and B is

(a) x>+ 2x-16=0
(b) XxX*+2x+15=0
(c) xX*+2x-12=0
(d) x>+2x-8=0

The cubic equation whose roots are thrice to each of the roots of
X34 2x*>-4x+1=0is

(a) XxX*-6x>+36x+27=0
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(b) x>+ 6x>+36x+27=0

(c) Xx*-6x2-36x+27=0
(d) x>*+6x*-36x+27=0

-2

¢ andf(t) = t>- 3t + 7, then

NN

6

9 is equal to

(©)

O FR PO OO O |
(SR OS]
Or ORFr OO PO v

(d)

a—b-—-c 2a 2a
2b b—c—a 2b is equal to
2c 2c c—a-—->b

(@) O

(b) a+b+c

(c) (a+b+c)?

(d) (a+b+c)?

If co'is.@a complex cube root of unity, then sin

o!%++ 0% 1 — - is equal to

@ =
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(b)
(c) 1

d -

3 cosec 20° - sec 20° is equal to
(a) 2
(b) 2 sin 20° - cosec 40°
() 4
(d) 4 sin 20°, cosec 40°

If tan 0 + tan (0 + g) + tan (0 4+ 2?”) = 3, then which of the
following is equal to 1 ?

(a) tan 20
(b) tan 30
(c) tan?eo
(d) tan®0

{x e R: cos 2x + 2 cos® x = 2} is equal to
(a) 2nn +§:n eZ

nt + -: neZ

nm +§:n e’z

T
2NnT7 —3in eZ
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If sin™t ; +sint 2 =Z then x is equal to

(a)
(b)
(c)
(d)

In AABC, if ﬁ+ — = , then C is equal to

cra . arbec
(a) 90°
(b) 60°
(c) 45°
(d) 30°

In a triangle, if ry = 2r> = 3r3, then %+§+§ is equal to

@ =

(b) =

60

176
(c) 0

(d) =

60

From the top of a hill h metres high the angles of depressions of
the top and the bottom of a pillar are a and B respectively. The
height (in metres) of the pillar is

h tanf—tana
(a) tan g
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h tan f—tana
tana

h tan f+tana
(C) tan g

h tanf+tana
(d) ——

tana

18) The position vectors of P and Q are respectively a and b, If R is a

point on PQ PQ such that PR = 5 PQ, then the position vector of
Ris

(@) 5b-4a
(b) 5b+4a
(c) 4b-5a

(d) 4b+ 5a

19) If the position vectors of A, B.and C are respectively 21 - + k, 1
- 35 - 5k and 31 - 4 - 4k, then cos® A is equal to

(a)
(b)
(c)
(d)

Let a be a unit vector, b = 21 + -k and c =1 + 3k. Then,
maximum value of [a b c] is

(@) -1

() 10+ 6
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(d)

If A and B are independent events of a random experiment such
that P(A N B) = % and P(An B) = %, then P(A) is equal to.(Here,
E is the complement of the event E)

(a)

4

1
3

5
(© 3

2
(d) 2
For k = 1, 2, 3 the box Bk contains'k red balls and (k + 1) white
balls, Let P(B;) = % P(B,;) = 1 and P(B3) = % A box is selected at
random and a ball is drawn from-it. If a red ball is drawn, then

the probability that it has come.from box B;, is

(a) =

14
39

(c) =

13

(d) =

13

If the sum of the distances of a point P from two perpendicular
lines'in.a plane is 1, then the locus of P is a

(a) . rhombus
(b) circle

(c) straight line
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(d) pair of straight lines-

The transformed equation of 3x*> + 3y? + 2xy = 2. when the
coordinate axes are rotated through an angle of 45°, is

(a) x> +2y?=1
(b) 2x*+y*=1

(c) x*+y*=1

(d) x*+3y*=1

If I, m, n are in arithmetic progression, then the straight line Ix
+ my + n = 0 will pass through the point

(@ (-1, 2)
(b) (1,-2)
(o (1,2)
(d (2, 1)

A pair of perpendicular straight lines passes through the origin
and also through the point of intersection of the curve x> + y? =
4 with x + y = a: The set containing the value of 'a' is

(@ {-2, 2%
(b)  {-3,3%
() {44}
(d)< {-5, 5}

In A ABC the mid points of the sides AB, BC and CA are
respectively (I, 0, 0), (0, m, 0) and (0, 0, n). Then,
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AB%4 BC%+CA? .
———isequal to

12+ m2+n2
(@) 2
(b) 4
(c) 8
(d) 16

If the lines 2x - 3y = 5 and 3x - 4y = 7 are two diameters of a
circle of radius 7, then the equation of the circleis

(a) X +y’+2x-4y-47=0
(b) x*+y?=49
(c) X2+vy?-2x+2y-47=0
(d) x*+y>=17

The inverse of the point (1,/2) with respect to the circle x* + y? -
4x -6y +9 =0, is

(@) 1

(b) (2,1)
(0 (0,1)
(d (1,0)

If 2x +# 3y + 12 = 0 and x - y + 41 = 0 are conjugate with
respect to the parabola y 2 = 8x, then X is equal to

(a) 2
(b) -2
(c) 3
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The distance between the foci of the hyperbola x* - 3y® - 4x - 6y
-11=0s

(a) 4
(b) 6
(c) 8
(d) 10

The radius of the circle with the polar equation r? - 8r( 3 cos 6 +
sin®) + 15=0s

(a) 8
(b)y 7
(c) 6

5

(d)

Iff: R—> Ris defined by f(x) = [x - 3] + | X = 4] for x € R, then
lim, ,5f x is equal to

(a)
(b)
(c)
(d)

: R - R is defined by
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CO0S3 X—COoSX

fx = 2 , forx =0
A , forx=20
then A is equal to

(a)
(b)
(c)
(d)

and if f is continuous at x

If f(2) = 4 and f'(2) = 1, then

xf 2 =-2f x

is equal to
x—2

lim, _,,
(a) -2
(b) 1
(c)
(d)

If x=a cosf + logtan 59 and y = a sin 0, then Z—z is equal to

(a) coto
(b) tano
(c) sino
(d) cos®b

37) The equation of the normal to the curve y* = ax?® at (a, a) is
(a) x+ 2y = 3a
(b) 3x-4y+a=0
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(c) 4x+ 3y =7a

(d) 4x-3y=0

The length of the sub tangent at (2, 2) to the curve x> = 2y* is
(@ 2

If ex X gy=f x + constant,ithen f(x) is equal to

1-cosx

(a) e* cot g +c
e ™ cot g + c
(c) —e* cot f + ¢

(d) —e™™ cot E +c

If eX 1+x ..sec? xe¥ dx

= f(x) +«constant, then f(x) is equal to
(@) cos(xe¥)

(b). . sin (xe¥)

(c) » 2tant (x)

(d) tan (x &)
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41) _7{/22 sin x dx is equal to

(@) O
(by 1
(c)
(d)

The area (in sq unit) of the region bounded by the curves 2x =
y’-1andx =0is

@ ;
(b) 2

(c) 1
(d 2

43) The solution of the differential’ equation

dy _ xy+y is
dx Xy+x

(@) x+y-—log %

X +y = log (cxy)

(©) x-yslog =

(d) y-x=log =

44) The solution of the differential equation

d .
d—z -ytanx = e* secx is

(@) y=e‘cosx+c
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(b) ycosx=e"+c

(c) y=¢€esinx+c

(d) ysinx=¢€e"+c

45) The solution of the differential equation
xy>dy - 6C +y3)dx =0is
(a) y}’=33+c

y® = 3x3 log (cx)

(c) y®=3%x3+ log (cx)

y> + 3x° = log (cx)
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46) The energy (E), angular momentum (L) and universal
gravitational constant (G) are chosen as fundamental quantities.
The dimensions of universal gravitational constant in the
dimensional formula of Planck's constant (h) is

(a) Zero
(b) -1
© 2

(d 1

The component of vector A = ax ¢ + ay.j + a; k along the
direction of 1— j is

(@) ax-ay + a;
(b) dx -
() (ax-ay)/ 2

(d) (ax+ ay + ay)

48) A body thrown vertically up to reach its maximum height in t
second. The total time from the time of projection to reach a
point at half of its maximum height while returning (in second) is

(a)
(b)
(c)
(d)

49) ~If a body is projected with an angle e to the horizontal, then

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




50)

51)

52)

I lTla ns \powered by llTians....

its velocity is always perpendicular to its acceleration
its velocity becomes zero at its maximum height

its velocity makes zero angle with the horizontal at its
maximum height

the body just before hitting the ground, the direction of
velocity coincides with the acceleration

A river of salty water is flowing with a velocity 2 m/s, If the
density of the water is 1.2 g/cc, then the kinetic energy of each
cubic metre of water is

(a)
(b)
()
(d)

2.4]
24 ]
2.4 kJ
4.8 kJ

A ball is dropped from a:.height h on a floor of coefficient of
restitution e. The total distance covered by the ball just before
second hit is

(a)
(b)
(c)
(d)

h(1 - 2e?)
h(1 + 2e?)

h(1l + &%)

he?

Two.particles A and B initially at rest, move towards each other,
under mutual force of attraction. At an instance when the speed
of A is v and speed of B is 2v, the speed of centre of mass (CM)

IS
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(a)
(b)
(c)
(d)

Starting from rest, the time taken by a body sliding down on a
rough inclined plane at 45° with the horizontal is, twice the time
taken to travel on a smooth plane of same inclination and same
distance. Then the coefficient of kinetic friction-is

(a) 0.25
(b) 0.33
(c) 0.50
(d) 0.75

A steel wire can withstand a load up to 2940 N. A load of 150 kg
is suspended from a rigid“support. The maximum angle through
which the wire can be displaced from the mean position, so that
the wire does not break when the load passes through the
position of equilibrium, is

(a) 30°
(b) 60°
(c) 80°
(d) 85°

The moment of inertia of a thin circular disc about an axis
passing through its centre and perpendicular to its plane is 1.
Then, the moment of inertia of the disc about an axis parallel to
its diameter and touching the edge of the rim is
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(a)

(©)
(d)

The orbit of geo-stationary satellite is circular, the time period of
satellite depends on -

(i)  mass of the satellite

(ii)  mass of the earth

(iii)  radius of the orbit

(iv) height of the satellite from thesurface of earth
Which of the following is correct?

(@) (i) only

(b) (i) and (ii)

(c) (i), (ii) and (iii)

(d) (i), (iii) and (iv)

A particle is executing simple harmonic motion with an amplitude
A and time period T. The displacement of the particles after 2 T
period fromits initial position is

(a) A
(b) -~ 4A
(c) » 8A
(d)
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58) A load of 1 kg weight is a attached to one end of a steel wire of
area of cross-section 3 mm? and Young's modulus 10 N/m?.
The other end is suspended vertically from a hook on a wall,
then the load is pulled horizontally and released. When the load
passes through its lowest position the fractional change in length
is (g = 10 m/s?)

(a) 0.3 x 10"
(b) 0.3 x 107
(c) 0.3 x 10°
(d) 0.3 x 10*

59) The surface tension of soap solution is 0.03 N/m. The work done
in blowing to form a soap bubble of surface area 40 cm?, (in J),
is

(a) 1.2 x 10"
(b) 2.4 x 10™
(c) 12 x 10™
(d) 24 x 10™

60) Two rain drops reach the earth with different terminal velocities
having ratio 9: 4. Then the ratio of their volumes is

(a) 3:2
(b) 4:9
(c) .9:4
(d) ~27:8

61) <One litre of oxygen at a pressure of 1 atm and two litres of
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nitrogen at a pressure of 0.5 atm, are introduced into a vessel of
volume 1 L. If there is no change in temperature, the final
pressure of the mixture of gas (in atm) is

(a) 1.5
(b) 2.5
() 2
(d) 4

62) There is some change W length when a 33000 N tensile force is
applied on a steel rod of area of cross-section 10> m?. The
change of temperature required to produce the same elongation,
if the steel rod is heated, is (The modulus of elasticity is 3 X
10''N/m? and the coefficient of linear-expansion of steel is 1.1 x
107°/°C).

(a) 20°C
(b) 15°C
(c) 10°C
(d) o°C

In the adiabatic compression, the decrease in volume is
associated with

(a) increase in temperature and decrease in pressure
(b) decrease in temperature and increase in pressure
(c) .. decrease in temperature and decrease in pressure

(d) increase in temperature and increase in pressure

64) ~Which of the following is true in the case of an adiabatic process,
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where y = C, /C,?

(a) pY7 TYY = constant
(b) p'T” = constant
(c) pT’ = constant

(d) p'T = constant

Two slabs A and B of equal surface area are placed one over the
other such that their surfaces are completely. in contact. The
thickness of slab A is twice that of B. The coefficient of thermal
conductivity or slab A is twice that of B. The first surface of slab
A is maintained at 100°C, while the second surface of slab B is
maintained at 25°C. The temperature at the contact of their
surfaces is

(a) 62.5°C
(b) 45°C
(c) 55°C
(d) 85°C

When a sound wave or wavelength A. is propagating in a
medium, the 'maximum velocity of the particle is equal to the
wave velocity..The amplitude of wave is

(a) A
(b)
(c)
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A car is moving with a speed of 72 km/h towards a hill. Car
blows horn at a distance of 1800 m from the hill. If echo is heard
after 10 s, the speed of sound (in m/s) is

(a) 300
(b) 320
(c) 340
(d) 360

The refractive index of a material of a planoconcave lens is 5/3,
the radius of curvature is 0.3 m. The focal length of the lens in
air is

(@) -0.45m
(b) -0.6m
(¢) -0.75m
(d) -1.0m

Statement (S): Using ‘Huygen's eye-piece measurements can
be taken but are not correct.

Reason (R): The cross wires, scale .and final image are not
magnified proportionately because the image of the object is
magnified by two lenses, whereas the cross wire scale is
magnified by one lens only.

Identify the correct one of the following
(a) ..Both (S) and (R) are true, (R) explains (S).
(b) Both (S) and (R) are true, but (R) canner explain (S).

(¢) Only (S) is correct, but (R) is wrong.

(d) Both-(S) and (R) are wrong.
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An achromatic combination of lenses produces -

(a)
(b)
(©)

(d)

images in black and white
coloured images ,

images unaffected by variation of refractive index with
wavelength

highly enlarged images are formed

In Fraunhofer diffraction experiment, L is ‘the distance between
screen and the obstacle, b is the size .of obstacle and A. is
wavelength of incident light. The general condition for the
applicability of Fraunhofer diffraction is

(a)

(c)
(d)

bZ
a>>1

bZ
_=1
LA

bZ
;1«1

bZ
— =1
LA

With a standard rectangular bar magnet 'the time period of a
vibration magnetometer is 4 s. The bar magnet is cut parallel to
its length into four equal pieces. The time period of vibration
magnetometer when one piece is used (in second) (bar magnet
breadth is, small) is

(a)
(b)
(c)
(d)

16
8
4
2
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The magnetised wire of moment M and length [ is bent in the
form of semicircle of radius r. Then its magnetic moment is

(@) =

(b) 2M
() =

(d)

A charge of 1 n C is divided into two parts such that their
charges are in the ratio of 2: 3. These two charges are kept at a
distance 1 m apart in vacuum. Then, the electric force between
them (in N) is

(a) 0.216
(b) 0.00216
(c) 0.0216
(d) 2.16

Two charges +q and.=q are kept apart. Then at any point on the
right bisector of line joining the two charges

(a) The electric field strength is zero
(b) The electric potential is zero
(c) Both electric potential and electric field strength are zero

(d) Both electric potential and electric field strength are non-
zero

A current of 2 A flows in an electric circuit as shown in figure.
The potential difference (Vrk - Vs), in volts (Vk and Vs are
potentials at R and S respectively) is
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(a)
(b)
(c)
(d)

When a battery connected across a“resistor of 16Q, the voltage
across the resistor is 12 V. Whenthe same battery is connected
across a resistor of 10 Q, voltage across it is 11 V. The internal
resistance of the battery (in.ohm) is

(a)

()
(d)

One junction of a certain thermoelectric couple is at a fixed
temperature T, and the other junction is at temperature T. The
thermo-electromotive force for this is expressed by

E=k T—T, To—- T+T, . At temperature T = - To, the

thermoelectric power is
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(a)
(b)
(c)
(d)

In a galvanometer 5% of the total current in the Circuit passes
through it. If the resistance of the galvanometer'is G, the shunt
resistance 5 connected to the galvanometer is

(@) 19G
(b)
()
(d)

Two concentric coils of 10 turns each are placed in the same
plane. Their radii are 20.cm+and 40 cm and carry 0.2 A and 0.3
A. current respectively «in opposite directions. The magnetic
induction (in tesla) atthe centre is

(@ 74

(c)
(d)
The number of turns in primary- and secondary coils of a

transformer is 50 and 200 respectively. If the current in the
primary coil is 4 A, then the current in the secondary coil is
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(a)
(b)
(c)
(d)

X-rays of wavelength 0.140 nm are scattered' from .a block of

carbon. What will be the wave lengths of X-rays scattered at 90°
?

(a) 0.140 nm
(b) 0.142 nm
(c) 0.144 nm
(d) 0.146 nm

An X-ray tube produces a continuous spectrum of radiation with
its shortest wavelength of 45 x 102 A. The maximum energy of
a photon in the radiation in. eV is (h = 6.62 x 103% J-s, c = 3 x
108 m/s)

(a) 27,500
(b) 22,500
(c) 17,500
(d) 12,500

Fop, Fane@nd Fnp, are the nuclear forces between proton-proton,
neutron-neutron and neutron-proton respectively. Then relation
between them is

(@) Fpp = Fon # Prp
(b)  Fpp#Fnan = Fnp
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(C) Fpp = an = an

(d) Fpp * an * an

Which of the following statements is not correct when a junction
diode is in forward bias?

(a) The width of depletion region decreases.
(b) Free electrons on n-side will move towards' the junction.
(c) Holes on p-side move towards the junction.

(d) Electron on n-side and holes on p-=side will move away
from junction.

An electronic transition in hydrogen atom results - in the
formation of H, line of hydrogen in Lyman series, the energies
associated with the electron in each of the orbits involved in the
transition (in kcal mol™) are

(a) -313.6, - 34.84
(b) -313.6, -78.4
(c) -78.4, - 34.84
(d) -78.4,-19.6

87) The velocitiés of two particles A and B are 0.05 and 0.02 ms™
respectively."The mass of B is five times the mass of A. The ratio
of their.de- Broglie's wavelength is

(a)-.2:1
(b) » -1: 4
(¢) 1:1
(d 4:1
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88) If the mass defect of sB'! is 0.081 u, its average binding energy
(in MeV) is

(a) 8.60
(b) 6.85
(c) 5.60
(d) 5.86

89) The atomic numbers of elements A, B, CandDareZ -1, 7, Z +
1 and Z + 2, respectively. If '‘B' is a noble gas, choose the
correct answers from the following statements

(1) ‘A' has higher electron affinity
(2) 'C" exists in +2 oxidation state
(3) 'D'is an alkaline earth metal
(@) (1) and (2)

(b) (2) and (3)

() (1) and(3)

(d) (1), (2) and (3)

90) The bond length of HCI molecule is 1.275 A and its dipole
moment s 1.03 D. The ionic character of the molecule (in
percent) (charge of the electron = 4.8 x 107! esu) is

(a) ~100
(b). "67.3
(c) 33.66
(d) 16.83
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91) Which one of the following is a correct set?
(a) H»0, Sp3, angular
(b) BCls, Sp®, angular
(c) NH*4, dsp?, square planar

(d) CHa, dsp?, tetrahedral

92) Match the following:

—

] mser | lLisem(acsTR)

10 g CaCO, ) [0.2241CO,
A

N

= 7
decomposition

1.06 g Na,CO4 4.48 LCO,

Excess H(l,

248G 0.448 1.CO, .
Excess Oy

combustion

0.56 g CO 2.24LCO,
. Excess Oy "

combustion

22.4L.CO,

The correct match is
A B C D
(@ v i ii i

v i ii i
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What is the temperature at which the kinetic energy of 0.3 moles
of helium is equal to the kinetic energy of 0.4 moles of argon -at
400 K?

(a)
(b)
(c)
(d)

400 K
873 K
533K
300 K

When 25 g of a non-volatile solute is dissolved in 100.g of water,
the vapour pressure is lowered by 2:25 x 10 mm. If the vapour
pressure of water at 20°C is 17.5 mm, what is the molecular
weight of the solute?

(a)
(b)
(c)
(d)

206
302
350
276

50 mL of H;0.is added to 50 mL of 1 x 10 M barium hydroxide
solution. What is the pH of the resulting solution?

(a)
(b)
(c)
(d)

3.0
3.3
11.0
11.7
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Assertion (A): The aqueous solution of CH3COONa is alkaline in
nature.

Reason (R): Acetate ion undergoes anionic hydrolysis
The correct answer is

(@) both (A) and (R) are true and (R) is the correct
explanation of (A).

both (A) and (R) are true but (R) is not the correct
explanation of (A).

(c) (A) is true but (R) is not true.
(d) (A) is not true but (R) is true.

When same quantity of electricityis passed through aqueous
AgNOs and H,SO, solutions connected in series, 5.04 x 107 g of
H, is liberated. What is the mass of silver (in grams) deposited?
(Eq. wts. of hydrogen = 1. 008, silver = 108)

(a) 54
(b) 0.54
(c) 5.4
(d) 10.8

When electric current is passed through acidified water for 1930
s, 1120 mL of H, gas is collected (at STP) at the cathode. What
is the ‘current passed in amperes?

(a) +~0.05
(b) 0.50
(c) 5.0
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For a crystal, the angle of diffraction (20) is 90° and the second
order line has a d value of 2.28 A. The wavelength (in A) of X-
rays used for Bragg's diffraction is

(a) 1.612
(b) 2.00
(c) 2.28
(d) 4.00

In a 500 mL flask, the degree of dissociation of PCls at
equilibrium is 40% and the initial amount is 5 moles. The value
of equilibrium constant in mol L™ for the decomposition of PCls is

(a) 2.33
(b) 2.66
(c) 5.32
(d) 4.66

For a reversible reaction A = B, which one of the following state-
ments is wrong from the given energy profile diagram?

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I lTla ns |powered by llTians....

A

Reaction coordinate

Activation energy of forward reaction is ‘greater than
backward reaction

The forward reaction is endothermic
The threshold energy is less than that of activation energy

The energy of activation of forward reaction is equal to the
sum of heat of reaction and.the energy of activation of
backward reaction

Calculate AH in kJ for the following reaction

C(g) + O2(g) —.COx(9g)

Given that,

H20(g) +/C(g) — CO(g) + Hx(g);
AH'= + 131 kJ

COg+:038 >CO; g5

AH = - 282 K]

Hyg + 0, g »>H, 0g;

(a)

AH = - 242 Kj
-393
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(b) +393
(c) +655
(d) -655

103) Which one of the following graphs represents "Freundlich
adsorption isotherm?

log i
@ m
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e

log Kk e

Which one of the following reactions represents the oxidising
property of H>05?

(a) 2KMnO4 + 3H;04 + 5H,0; —»
K2S04 + 2MNnSO4 + 8H,0 + 50;
2K3[Fe(CN)g] + 2KOH+ H-0, —
2K4[Fe(CN)e] + 2H,0 +.03
PbO; + H,O2 — PbO + H0 '+ 0>
2KI+ H;S04 + H;0, > KS04 + 12 + 2H,0

Which of-the following statements are correct for alkali metal
compounds?

(i)  Superoxides are paramagnetic in nature.

(iif)  The 'basic strengths of hydroxides increases down the
group.

(iii) ~The conductivity of chlorides in their aqueous solutions
decreases down the group.

(iv)" The basic nature of carbonates in aqueous solutions is due
to cationic hydrolysis.

(a) (i), (ii) and (iii) only
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(i) and (ii) only

(i), (iii) and (iv) only
(iii) and (iv) only

Boron halides behave as Lewis acids because ‘of their
nature.

(a) proton donor
(b) covalent
(c) electron deficient

(d) ionising

Identify B in the following reaction

; 1000 °C Carbon
H,510,4 —A :
—-H,0

> B+ CO

(a) corundum
(b) quartz
(c) silica

(d) carborundum

108) The correct order of reducing abilities of hydrides of V group
elements is

(@)« “NH;5 < PH3 < AsH3 < SbH3 < BiH3
(b)Y~ NHs3 > PH3 > AsH3 > SbH3 > BiH;
(¢) NHs < PH3 > AsH3 > SbH3 > BiH;
(d) SbH3 > BiH3 > AsHz > NH3 > PHj3
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109) The number of sigma and pi bonds in peroxodisulphuric acid are,
respectively

(@) 9and 4
(b) 11and 4
(c) 4and8
(d) 4ando

Which one of the following reactions does not occur?
(@) F>+ 2CI' » 2F + Cl;

(b) Cl + 2F > 2CI' + F,

(c) Brp+2I' 5> 2Br + 1,

(d) Cl; + 2Br —» 2Cr + Br;

111) The compound in which the.number of dn- pr bonds are equal to
those present in CIO 4

(a) XeF4
(b) XeOs
(c) XeOq4
(d) XeFs

[Co(NH3)s SO4] Br and [Co(NHs3)s Br) SOs are a pair of
isomers.

(a) ionisation

(b) ligand
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(c) coordination

(d) hydrate

Among the following compounds, which one is not responsible
for depletion of ozone layer?

(a) CHa4
(b) CFCl3
(c) NO
(d) Clk

Which of the following correspond (s).hasZ' configuration?

" C}\CZC/BI'

Nr

cl F
(i) \_c'= c/ :
H/ \Br

Br CH,
(iii) \c=

c1/ H

(@) (D.only
(i) only

(c)  (iii) only
(i) and (iii)
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115) According to Cahn-Ingold-Prelog sequence rules, the correct
order of priority for the given groups is

(@) -COOH > -CH;0OH > -0OH > - CHO
(b) - COOH > - CHO > -CH,OH > - OH
(c) -OH> - CH;0OH > - CHO > -COOH
(d) -OH > - COOH > - CHO > - CH,OH

What are X and Y respectively in the following reaction?

Z - product Y butyne ¥ product

(a) Na/NHj;(lig.) and Pd/BaSO4 + Hs
(b) Ni/140°C and Pd/BaSO4 + H3

(c) Ni/140°C and Na/NH5(lig.)

(d) Pd/ BaSO4 + H; and Na/NH5;(lig.)

In which of the following reactions, chlorine acts as an oxidising
agent?

(i)  CH3CH;OH+ Cl; -» CH3CHO + HCI
(i)  CH3CHQ + Cl; —» CCl5 . CHO + HCI
(iii) CH4 + Cl; — CH5CI + HCI

The correct answer is

(a) (1) only

(b)  (ii) only

(c) (i) and (iii)

(d) (i), (ii) and (iii)

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I lTla ns \powered by llTians....

118) The correct order of reactivity of hydrogen halides with ethyl
alcohol is

(@) HF > HCI > HBr > HI
(b) HCI > HBr > HF > HI
(c) HBr > HCI > HI > HF
(d) HI > HBr > HCI > HF

119) The IUPAC name of

ethoxy propane'
(b) 1, 1-dimethyl ether
(c) 2-ethoxy isopropane

(d) 2-ethoxy propane

120) Acetone on addition to methyl magnesium bromide forms a
complex, which on decomposition with acid gives X and
Mg(OH)Br. Which one of the following is X?

(a) CHsOH

(b) ..(CH3)sCOH
(¢). “-(CH3), CHOH
(d) CHsCH,OH

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I |Tian5 |powered by llTians....
121) Identify A and B in the following reaction

A
CH,—CH, «>— CH,COOH ——> CH,CH,0H

A B
(@) HI+redP LiAIH4
(b) NV /A LiAIH,
(c) LiAIH4 HI + red P
(d) Pd-BaSO4 Zn+ HCI

The structure of the compound formed, when nitrobenzene is
reduced by lithium aluminum hydride (LiAlIH,) is

Match the-following:
List-1 List-1II
(A) » Oxyhemoglobin (i)  Analgesic
(B) Aspirin (ii)  Oxygen carrier
(C) Hemoglobin (iii)  Photosynthesis
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(D) Chlorophyli (iv) OQil of winter green

(v) Fe** paramagnetic

The correct match is
A B C D
(@ (v) (i) (i)
(b) (i) (i)
(c) (i) (i)
(d) (v) () (i) (i)

If My, is the weight average molecular weight and M, is the
number average molecular weight-of “a polymer, the poly
dispersity index (PDI) of the polymeris.given by

(a) =

(©)
(d)

Hydrolysis ofisucrose with dilute aqueous sulphuric acid yields
(@) 1:14D - (+)- glucose; D-(-)-fructose

(b) 1:2D - (+ )-glucose; D-(-)-fructose

(c)<+1: 1 D-H-glucose; p- (+) -fructose

(d)  1: 2 D-(-)-glucose; D- (+) -fructose
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English & Reasoning

Directions: In each of the following questions, choose the most
appropriate alternative to fill in the blank.

126) The teacher ordered Kamal to leave the room
return.

(a)
(b)
(c)
(d)

stopped
refused
forbade

callenged

I hope you must have .......... by now that failures are the
stepping stones to success

(a)
(b)
(c)
(d)

know
felt
decided

realised

In a little published deal, Pepsi Cola has the entire soft drink
market in Afghanistan.

(a)
(b)
(©)

conquered
swallowed

captured
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(d) occupied

Directions: In each of the following questions, put the parts P,
Q, R and S in their proper order to produce the correct sentence.

129) The Bible,
(P) has in many respects
(Q) the sacred book of all Christians
(R) among all the books of the world
(S) a unique character and position
(a) QPSR
(b) QRPS
(c) RPQS
(d) RQPS

The ultimate hope

(P) will force the nations

(Q) that the destructive nature of weapons
(R) to give up war

(S) has not been fulfilled

(a) PQRS

(b) PRQS

(c)“. QPRS

(d) RSQP
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131) It was
(P) in keeping with my mood
(Q) a soft summer evening,
(R) as I walked sedately
(S) in the direction of the new house
(a) QPRS
(b) QRPS
(c) SQPR
(d) SRPQ

Directions: In each of the following questions, choose the
alternative which is most nearly the" some in meaning to the
"word given in capitol letters.

EPHEMERAL

(a) Uneral

(b) Mythical
(c) Short-living
(d) Artificial

STUBBORN

(a) - Easy

(b) . Obstinate
(c) Willing
(d) Pliable
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134) PROGNOSIS
(a) Indentification
(b) Preface
(c) Forecast

(d) Scheme

Directions: In each of the following questions, choose the
alternative which is opposite in meaning ‘to the word given in
capitol letters.

INFALLIBLE

(a) Erring

(b)  Untrustworthy
(c) Dubious

(d) Unreliable

GATHER

(a) Separate
(b) Suspend
(c) Scatter
(d) .- Spend

EXALT

(a) Depreciate
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(b) Ennoble
(c) Glorify
(d) Simplify

Directions: In each of the following questions, choose the
alternative which can be substituted for the'  given
words/sentence.

Elderly woman in charge of a girl on social occasions
(a) Spinster

(b) Matron

(c) Chaperon

(d) Chandler

Land so surrounded by water as to be almost an island
(a) Archipelago

(b) Isthmus

(c) Peninusula

(d) Lagoon

140) A Place adjoining kitchen, for washing dishes etc.
(a) - Cellar
(b) =~ Wardrobe
(c) Scullery
(d) Pantry
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Direction: In each of these questions, two figure/words are
given to the left of the sign:: and one figures word to the right of
the sign:: with four alternatives under it out of which one of the
alternatives has the same relationship with the figures/words to
the right of the sign:: as between the two figures/words to the
left of the sign (::). Find the correct alternative.

X &=
olole]a

@ ® ©

142) Direction: In the question, three words are given. They are
followed by four words one of which stands for the class to which
these three words belong. Identify that word.

Newspaper, Hoarding. Television
(a) Press

(b): ~Media

(c)  Broadcast

(d) Rumour
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143) Direction: Find out the number which will come next in the
series.

2, 5, 14, 122, 365
(a)
(b)
(©)
(d)

Direction: In the given question, some statements are followed
by one or more inferences. The inference-or inferences may be
wrongly or correctly drawn. Select one of the alternatives which
contains the correctly drawn inference or inferences.

Which of the conclusions drawn from-the given statements are
correct?

Given statements

Foreigners in Jordon without a valid work permit will be
deported. A few Indian emplyees in the building industry in
jordon do not possess valid work permits.

Inferences

(1) All Indians._engaged in building industry in Jordon will be
deported to India.

(2) A few. Indians in building industry in Jordon will be
deported.

(3) A bulk of Indians in Jordon will be deported to India.

(4)¢ ~Indian employees in building industry without work permit
will be deported from Jordon.

The inferences correctly drawn are

(a) 1and3
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(b) -3 and 4

(c) -2and4
(d) 1and?2

145) Select the series which obeys the given rule:

Any figure can be traced by a single unbroken line without
retracing

(a)

()

(b

A

)
()

/
XiX .
3>
X

£

(d)

146)-Select from amongst the four alternative figures, the one which
complete the pattern in the problem figure.
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147) Direction: In the following question a piece of paper is folded,
cut and unfolded. One of the four figures given below is exactly
like this unfolded paper. Find this out.

sl
7z |
) 3
# 1
’
’ A
|

4444

148) Direction: In the question a figure is given, its components are
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-O

e}

1O

O

(@

(b)

(c)

(d)

149) Direction: In the given question,. Jour numbers/number-pairs
are given. Select the one which is different from the other three.

(a) 1234
(b) 2345
(c) 4567
(d) 7896

Direction: Find the group of letters from the four alternative
which is obtained by applying the same rule to this given word to
the right of the sign ::

FILM: ADGH:: MILK: ?
(a) ~ADGF
(b) "HDGE
(c) HDGF
(d) HEGF
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ANSWERS
MATHEMATICS

1. () 2..(c) 3. (c) 4. (b) 5. (c).
7. (d) 8. (b) 9. (d) 10. (a)  11.(c)
13.(b) * 14.(b)  15.(b)  16.(d)  17.(a)
19. (€)  20.(d)  21.(b). 22.(b)  23.(a)
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25. (b) . 27. (c) 28. (c) 29.

31. (c) . 33. (¢) 34. (b)  35.
37. (c) . 39. (c) 40. (d) 41,
43. (d) . 45,

PHYSICS

. ()
. ()
. ()
- (a)
. (©)
. (©)
. (b)

CHEMISTRY

86. (b) 87. (a) 88. (b) 89. (c) 90. (d) 91. (a)
92. (a) 93. (¢) 94. (c) 95. (¢) 96. (a) 97. (¢)
98. () 99, (a) 100. (b) 101.(c) 102.(a) 103.(c)
104. (d) ~105.(b) 106.(c) 107.(d) 108.(a) 109. (b)
110. (b)» “111.(b) 112.(a) 113.(a) 114.(d) 115.(d)
116.0(a)” 117.(d) 118.(d) 119. (d) 120.(b) 121.(c)
122.4(c) 123. (a) 124. (b) 125. (a)

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I lTla NS |powered by llTians....

ENGLISH & REASONING

126. (¢) 127.(d) 128. (¢) 130. (c) 131..(a)
132. (¢) 133. (b) 134. (c) 136. (c) 137.(a)
138. (c) 139.(c)  140. (c) 142. (b) “143. (b)
144. (c)  145.(b)  146. (b) 148. (c)» ~149. (d)
150. (c)
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Hints and Solutions

Mathematics

1) Given that, f (x) = |x| and g(x) = [x = 3]

For —S<x<20<fx <2
5 5 5

Now, for 0 < f(x) < 1,
g(f(x)) = [f(x) - 3]
=-3 v-3<fx —3<-2
Again, for 1 < f(x) < 1.6
9(f(x)) = -2
v—2<fx —3<-14

hence, required set is {-3, -2}.

Now, " k(k+2)

= P k¥+2k = R k*+2k P_.k

_ nn+l 2n+1 + 2nn+l
6 2

=n(n + 1) 2"6+1+1

_ nn+l 2n+7
6

Required number of arrangements

= %P5 x 4!
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720 x 24
17280
Given that, "P, = 30240 and "C,; = 252

— ™ =30240 and —*— = 252

n-r! n—r Ir!

30240
=rl = H =120

=r=5

" = 30240

n—s !
=>n(n-1)(n-2)(n-3)(n-4) =30240
=>nn-1)(n-2)(n-3)(n-4)

=10 (10 - 1)(10 - 2)(10 - 3)(10. - 4)
=n =10

Hence, required ordered pair is (10, 5).

Given, (1 + x + x* + x*)>= 15 a,x*¥
S[(1+x)+x (1 +X)] = 23,a,xk

= (1 + x)1% = agx® + aix + axx® +...+ asx?®
= 10Cy + 1°Cix + °Cox% +...+ 1°Cyox™°

= ap + aix +axx®> + asx® +...+ asx’®

On equating the coefficient of constant and even powers of x, we
get

do
dg =

ai2 = a4 =0
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reoazk = °Co + 1°C2 + 1°C4 + 1°Ce + %Cg + 1°C1o+ 0+ 0

— 210—1 = 29
= 512
Given that, o + p=-2and o + B3> = - 56
= (a+B)a?+p>-op) =-56
N o’ + p2 - ap = 28
(a + B)* = (-2)?
= o’ + B2 + 20p = 4
= 28 + 3ap = 4
= af = -8
. Required equation is
x> - (-2)x+ (-8) =0

x>+ -2x-8=0

Given equation is

x>+ 2x° - 4x +1 =0
Let o, p and y be the roots of the given equation

o+ B +y=-2,0p+ Py +vyo =-4
and afy=-1
Let the‘required cubic equation has the roots 3o, 33 and 3y.
= o0 + 3 + 3y = -6,

o0 . 3+ 3+ 3y + 3y. 30 = 36

3o . 3B . 3y = =27
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. Required equation is

x> = (-6)x* + (=36)x - (-27)

x> + 6x° - 36X + 27

Given that,

and f(t) =t - 3t + 7

1
4

-7 -12
24 17

Now, f(A) = A®> - 3A + 7

~7 -12
24 17
-3 -6
12 9

3 6 _ -3

-12 -9~ 12

00
010

- f(A) +

a—b~c 2a 2a
Let A = 2b b—c—a 2b
2¢ 2c c—a-—>»b

Applying Ry - R; + R, + R3 and taking common (a + b + ¢) from
Ri1

1 1 1
=(@a+b+c)2b b—-c—a 2b
2C 2C c—a-—>»

Applying Cz - Cz - C1 and C3 - C3 - C1,
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1 0 0
(@a+b+c)2b -b—c—a 0
2C 0 —a—b—c
(@a+b+c)(-b-c-a)(-a-b-20)]

(a+b+0)

Since, o is a cube root of unity,

. T
wsin wl® + @23 T=5

1
2

3 cosec 20° - sec 20°

tan 60° 1

sin 20° cos 20°

sin 60°cos 20°—-sin 202co0s 60°
cos 609 sin 20° cos 20°

sin 40°
cos 60°sin 20%cos 20°

2 sin 20%¢cos 209

% sin 202 cos 20°

Given,

tan 0 + tan 6+2 +tan 9+2?” =3
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tan 6+ 3 tan 6— 3
tan 6 + — + — =3
1- 3tané 1+ 3tané

8tan 6
=3

tan 0 + 1-3tan?2 6

9tan 6-3 tan?6 _ 3

=
1-3 tan26

= 3tan 360 = 3 = tan 30 =1

Hence, option (b) is correct.

Given equation is

Cos 2X + 2 cos’ x = 2

2cos’Xx—-1+2cos?’x=2

4 cos’x =3

Given that,

sin”!

sint

sin™!
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= x? = 25

(~ -5 is not satisfied the given equation)

Given that,

1
ct+a

1
—+
b+c

1+ —+1+-2=3
a+c b+c

b(b+c)+a(a+c)=(a+c)b+c0)
b2 4+ bc + a4+ ac = ab + ac + bc + c?
a’+b*-c?=ab

Z4p2—c? b _ 1
We know that, cos C = £ == &2 _1
2ab 2ab 2

= C = 60°

Given that, ry = 2r, = 3r3

34 A
€Le™ * (say)

Then,s-a=k,s-b =2k, s-c= 3k

= 3Xx=(a+b+c)=6k = s = 6k

_ 75480436 _ 191
60 60
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17) Let AB be a hill whose height is h metres and CD be a pillar of
height h’ metres.

In AEDB,

h-n'
tan a =
ED

and in AACB,

. B

A

tanB=;—C

Eliminate ED from Eqs: (i) and (ii), we get
h-h'

tan a = —;
tan f

h tan o =h =h
tan g

h/tan f—tan o
tan f

h'=

18) Given that,

PR = 5PQ
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P

R

It mean R divides PQ externally in the ratio 5 : 4.

5b—4a
5—4

. Position vector of R =

= 5b —4a

LetOA=21—j+k, OB=1—3)—5kand OC =31—4) — 4k

= = 6,b= OB =3

Given that,

b=2it+)j—kandc=1+3k
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A B ¢
Now, bxc=2 1 -1
1 0 3

=1(3-0)-j(6+1)+k(0-1)
=31-7]-k
Now, abc =a. bXc
= a bXc cos0O
=1 32+72+12 cos O
59 cos 0

= abc 59.1
m

ax

(~+ maximum value of cos 07is 1)

Hence, maximum value is 59.

Given that, (A N B) = —andP AnB =-

Since, A and B are indépendent.
- P(A)P(B) = = and P(4)P(B) = ;
= [1-PAIA-PB)] =
1 - [P(A) + P(B)] + P(A)P(B) = :
jo g—g = P(A) + P(B)
P(A) + P(B) =2

P(A) =2, P(B) = :

P(A) =3, P(B) =
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Hence, options (b) and (c) are correct.

In a box,
B: = 1R, 2W
B, = 2R, 3W
and B3 = 3R, 4W

Also, given that,

P(B1) =, P(B2) = ; and P(Bs) = ¢

— 35+28+15 — .o
210

The sum of the distance of a point P from two perpendicular lines
in a plane is 1, then the locus of P is a rhombus.

Since, the axes are rotated through an angle 45° then we
replace (x, y) by

(x €0s.45° - y sin 45°, x sin 45° + y cos 45°)

in the given equation 3x? + 3y + 2xy = 2

2 _
3 L X 43 HY Ly xy Y )
2 2 2 2 2
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SO+ Y+ 2xy) + 2 (P + YT - 2xy) 2 (X0 - yP) =2

4x? = 2y* =2

2x* +y* =1

25) Since, I, m, n are in AP.

2m =1+ n

Given equation of line is
X+ my+n=20

Now, assume that the point (1, -2) satisfy the given equation.
| -2m +n =20

= 2m =1+ n

= |, m, narein AP.

Hence, option (b) is correct.

26) To make the given.curves x> + y> = 4 and x + y = a
homogenous.

x> +vy> -4 = _

a

= a?(xX>+ ¥y?) -4(x*+y*+2xy) =0

= X*@-4)+y*(a®-4)-8xy=0

Since, this is a perpendicular pair of straight lines.
a®-4+a*-4=0

= a’=4=a=+2.

Hence, required set of a is {-2, 2}.
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27) From the figure,
C (X3,¥3:23)

B $
(X2.¥2:22) (1,0,0) (X1,Y1:Z4)

X1 +X2=2l,y1+y2=0,2z1 +2, =0,
X2+ Xx3=0,y2+y3=2m, z; +z3 =0
and x; + x3=0,y;1 +y3 =0, z1+Z3 = 2n
On solving, we get
x1=1,x2=1,x3=-I,
Y1 =-M, y2 = Myyz=m
and z;=n,z; =-n,2Z3=n
. Coordinates are A(l, -m, n), B(I, m, —n) and C(-Il, m, n)

AB%+BC?%+CA?
124+m?+n2
4am?+4n? + 41%+4n? +(4l%*+4m?)
12+m2+4n?

Since, the lines 2x - 3y = 5 and 3x - 4y = 7 are the diameters
of a circle. Therefore, the point of intersection is the centre of
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the circle. On solving the given equations, we get x = 1 andy =
-1 i.e., the centre of the circle.

Required equation of circle is
(x -1+ (y+1)2=72

X2+ Yy -2x+ 2y +2 =49

X2 +y2-2x+2y-47=0

The equation of pole w.r.t. the point (1, 2) to the circle x> + y? -
4x -6y +9 =0is

X+2y -2(x+1)-3(y+2)+9=0
= X+y-1=0

Since, the inverse of the point (1, 2) is the foot (a, B) of the
perpendicular from the point (1,.2) to the line x +y - 1.

a-1 _ -2 _  11+1.2-1

1 1 12412
= a-1=p-2=-1
- a=0p=1

Hence, required pointiis (0, 1).

Using the condition that if two lines I1x + myy + ny = 0 and Ixx +
may + n» =0 are conjugate w.r.t. parabola y? = 4ax, then

lyno + Ibny = 2amim>

Given conjugate linesare 2x + 3y + 12 =0and x -y +4A =0
and equation of parabola is y? = 8x.

Here, 1 =2, m =3, N1 =12; b =1, m, = -1,

N, = 4\ and a=2
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. From Eq. (i),

2x40+1x12=2x%x2x%x3x(-1)
BL=-12-12 = -3

Given, equation of hyperbola is
x> -3y’ -4x-6y-11=0
(X*-4x+4)-3(y*+2y+1)-11
=4 -3
(x-22-3(y+1)?%=12

x=2 2 +1 2
Xl YT - q
12

Now,

.. Distance between foci

= 2ae = 2 x ﬁx%=8

Given polar equation of circle is

r-8( 3cos0+sind)+15=0
or r*-8(3rcos6+rsind) +15=0
where rcos 6 = x and y = r sin 6.
It can be rewritten in cartesian form

x> +y>-8 3x+y +15=0

x> +y>-83x-8y+15=0
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Now, radius = 4 3°4+ 4215

= 48+16—-15=7
33) Given that,
f(x) =[x - 3] + [x - 4]
Solimys-f x =limy_3- x—3 + x—4
= limy,o 3—h—3 + 3—h—4
= limp,y —h +1+h

-1+1+0=0

34) Given that,

coS 3x—cos x

£(x) = forx #0
A for x =0

Now, LHL = lim,_ - f x

=i €0S 3X—C0S X

= lmy_,p- X2

cos3 0—h —cos 0-h
0-h 2

= limh_,o

cos 3h—cos h

= limh_m W2

. —3sin 3h+sin h
My ————
(using L’ Hospitals’ rule)

_ —9+1
2

= -4
Since, f(x) is continuous at x = 0

limyo-fx =f0
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= r=-4

35. Given that, f(2) = 4 and f/(2) = 1

xf 2 =2f(x)

lim
X220 x2

xf 2 =2f 2 +2f 2 =2f x

= lim
xX—2 x—2

fx-—-f2

= limx_)zf 2 - Zlimx_)z x—2

= f(2) - 2f(2)
=4 -2(1)
=2

Given that,

X = a cos 0+ log tan 50 and y.=a sin 6

On differentiating w.r.t. 6 respectively, we get

dx .
—=a —sin 0+ —.sec?
ae tan -

] 1 acos?6
=a —sinlf+— =—
sin @ sin @

dy _
and dg—acose

dy ' dy/do _ acos 6
dx = dx/d6  acos?6/sin 6

= tan 0

Given curve is y* = ax®
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On differentiating w.r.t. x, we get

4y* 2 = 3ax?

dy _3a® _3

dx qa T 4a3 4

Equation of normal at point (a, a) is
y-a=->(x-a)

4x + 3y = 7a

Given that,

2y4 — X5

On differentiating w.r.t. x, we get

8y’ Z—i’ = 5x*

dy _52*%

5

dx 2,2 8 2 4
_ Yy

Length of subtangent'= o

1-2 sin’z—‘cos;—‘ d
—_—s X

. X
2 22
sin 2

1 X X
5 e coseczg dx — excotz dx

1 —excotg.Z + e* cotg 2dx
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- e* cot’z—cdx+ c

X
= —excotg +c

Given that,
e* 1+ x .sec? xe* dx =f x + constant
Put xe* =tin LHS
= (e + xe*) dx = dt
LHS = sec?tdt
= tan t + constant
tan (xe*) + constant = f(x) + constant
f(x) = tan (xe*)
I= _”/jzsin x dx

/2

=2 /Zsinxdx

/2
2 —CoS x 0/

2

42. Given curve can be rewritten as

2 _ 1
y —2x+2
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= 14
3

Given differential equationis

dy _ xy+y

dx Xy+x

dy _y 1+x
dx 1+y

1+y dv = 1+x

dx

l+1 dx
X

log ydy dx+ vy =logx + x + log c

cX

y - x = log 5
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44, Given linear differential equation is

d
d—i—ytan x = e* sec x
IF = e —tanx dx — e—logsecx

1

secx

Complete solution is

1 1
y . = e*secx.—dx
secx secx
y
secx

=e*+c¢

ycosx =e+c

Given differential equation can be rewritten as

dy _ x3+y3
dx  xy?

It is a homogeneous differential equation.
= v _ (a4
Put y=vw= ol g

dv x34v3x3
X—+v="——=F
dx x3v2

dv 1+v3
X—4+v=
dx V2

dv 1 2 dx
= X—==>=>vdv=—
dx [ v? x

On integrating both sides, we get

3

?=Iogx+logc

=log x + log ¢

23
x

y® = 3x° log cx
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Physics

h GXLYE?
[MlLZT—l][M—1L3T—2]X[M1L2T—1]y[M1L2T—2]2
[MleT_l][M_1L3T'2]X[M1L2T_1]Y[M1L2T_2]Z
Comparing the power, we get

l=-x+y+2z

2 =3X+ 2y + 2z

= -2X -y - 2z

On solving Eq. (i), (ii) and (iii), we get

_ axltayjtazk’. 1—j
=]

— x4y
2

48. The ball is thrown vertically upwards then according to equation
of motion

(0)? - u? = -2gh . (i)
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and 0 =u-gt ... (ii)

From Egs. (i) and (ii),
h

When the ball is falling downwards after reaching the maximum
height

s = ut’ + - g(t')?

h _ ’ 1 n2
L (o)t + 2 g(t)

t' =
' t
t=-

Hence, the total time from the time of‘projection to reach a point
at half of its maximum height while returning =t + t’

=t+ =
2

Direction of velocity is always tangent to the path so at the top
of trajectory, it is in horizontal direction.

Given, velocity ofriver, (v) = 2 m/s
Density of water p=1.2g/cc

Mass of each cubic metre

m =217 _ 1 5 x 10% kg

1072 3

. . 1
Kinetic energy = - mv?

=%>< 1.2 x 103 x (2)?
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=24x1031=2.4K

Total distance travelled by the ball before its second hit is
H=h+ 2h;

= h[1 + 2e?] [+ hi = he?]

As initially both the particles were at rest therefore velocity of
centre of mass was zero and there is no external force on the
system so speed of centre of mass remains constant i.e., it
should be equal to zero.

1
p=tan6 1—;

Here, 6 = 45° and n=2

1
o= tan 45° 1—-=

2

=1--=2=0.75

4
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In equilibrium,

T cos 6 = mg

150%9.8

Cos 6 =
2940

cos 6 = 0.5
6 = 60°

Moment of inertia ‘of a circular disc about an axis passing
through centre of gravity and perpendicular to its plane

I =2 MR?
2
From Eq. (i) MR? = 2 1

Then, moment of inertia of disc about tangent in a plane

= > MR?
4

=2 (2l)

I
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Time period of satellite

T — -, where M is mass of earth.
M1/2

« (R + h)*? where R is radius of the orbit, h is the height of
satellite from the earth’s surface.

It is the least interval of time after which the periodic motion of
a body repeats itself. Therefore, displacement will.be zero.

_ 1x10
T 3x10-6x1011

0.3 x 107

In case of soap bubble
W=Tx 2 x AA
= 0.03 x 2% 40 x 107
=2.4.x 107

Terminal velocity, vt « r?

Or
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Ideal gas equation is given by

pV = nRT
Foroxygen, p=1atm,V =1L, n=ng
Therefore Eq. (i) becomes

1 x 1=ngRT
=

For nitrogen p = 0.5 atm, V = 2'L, n = nN
0.5 x 2 = ny,RT

= nNZ

For mixture of gas
pmmem = NmixRT
Here, Nmix ='NO + ny,

PmixVmix — 1 + 1
RT RT RT

pmmem =2

Modulus of elasticity = 22X

Area

33000
3 x 101 = =222«
1073 Al
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Al 33000 1

l 103 3x1011

=11 x 107

Change in length, ATl = o AT

11 x 107> = 1.1 x 10 x AT

= AT = 10 K or 10°C

In adiabatic compression temperature and hence internal energy
of the gas increases. In compression pressure will increase.

For adiabatic change equation of state is
pV' = constant

It can also be re-written as

TV'! = constant asp ==

and p'7'T' = constant asV = ”:%T

The temperature. at the contact of the surface

_ K1d2 91+K2d102
K1d2+K2d1

__ 2Kpd3x100+2d,XK; %25
2K,d,+K,2d,

~200+50

= 62.5°C
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= A X 2nv = VA

The speed of the car is 72 km/h

=72 x = =20m/s
18

The distance travelled by car in 10 s
=10 x 20 = 200 m

Hence, the distance travelled by sound in reaching the hill and
coming back to the moving driver

1800 + (1800 - 200)
3400 m

3400

So, the speed of sound = 0 = 340 m/s

Lens maker’s formula

where, R; = », R; = 0.3 m

Using Huygen’s eye-piece, measurements can be taken but not
accurately due to the reason given.
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The image of an object in white light formed by a lens is usually
coloured and blurred. This defect of image is called chromatic
aberration and arises due to the fact that focal length of a lens'is
different for different colours. In case of two thin lenses <n
contact, the combination will be free from chromatic aberration.
The lens combination which satisfies this condition are called
achromatic lenses.

The general condition for Froun hofer diffraction is g << 1.

1

Time period of magnet, T = 2= v

When magnet is cut parallel to its length into four equal pieces.
Then new

. M
magnetic moment, M’ = 2

New moment of inertia, I

New time period, T' =

T

On bending a wire its pole strength remains unchanged whereas
its magnetic moment changes.

New magnetic moment,

M’=m(2r)=m2—”l =%
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74. Ratio of charges = 2:3

q=:x1uC and gz =2x1pC

Electrostatic force between the two charges

— _1 @14
4zey 12

_ 9%x10%%x2X10765x3x107°
5x5x 1 2

2.16 x 103 N

At equatorial point

Ee=—2
€ 47eq 13

(directed from +q to —q) and Ve =

Current through each arm
PRQ"and PSQ=1A
Vp — Vg = 3V
Vp-Vs =7V

From Egs. (i) and (ii), we get
VR=-Vs=+4V
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Here, V<E
E=V+1Ir
For first case
E=12 +
For second case
E=11+

From Egs. (i) and (ii),

12+2r=11+21r¢
16 10

We know that thermoelectric power

dE
S_dT

Given, E = K(T - T) Ty == T +T,

By differentiating the above equation w.r.t. T and putting T = %
To, we get S = % KTo

Shunt of an ammeter,

IgxG
I-Ig

S=

5XG
100-5
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80. Two coils carry currents in opposite directions, hence net
magnetic field at centre will be difference of the two fields.

. i i
|e Bnet = @ . ZTCN 12
! 4
T T )

__ 10uo 0.2

In a transformer

Np _Is
NS_IP

50 g

200 4

Is=1A

For ¢ = 90° cos ¢ =0

h

mec

So, M =A+

= 0.140 x ]_0‘9 + 6.63x10~34

9.1x10731 3x108

= (0.140 x107° + 2.4 x 107'*)m

= 0.142'nm

__ 6.62x10734x3x108
45%x10~12

__ 0.44x10714
1.6x1071°
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= 0.275 x 10° eV

= 0.275 x 10° eV

Nuclear force between two particles is independent of charges of
particles.

= Fpp = an = an

In forward biasing both electrons and protons:move towards the
junction and hence the width of depletion region-decreases.

Chemistry

Energy of an electron in n' orbit,

272k?mZz%e*
B n2n2

En =

On substituting the values of k, m, e and h, we get

2.172x10 1822 -
E, = -2 "2 3 atom

m?2

1

1311.8Z% _
or = — kJ mol™?

n2

313.5272 _
or =&~ kcal mol 1

2

[~ 1 kcal = 4.184 KkJ]
For H-atom, Z=1
For Lyman series, ny =1, n, = 2

Energy of electron in n; orbit
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313.52x 1 2 _
= 222X 1" kcal mol™

1 2
-313.52 kcal mol™
-313.6 kcal mol™

Energy of electron in n; orbit

_ 31352x 12
22

kcal mol™

313.52 _
= — kcal mol™

-78.38 kcal mol™

Given, velocity of particle A = 0.05 ms™!

Velocity of particle B = 0.02 ms™

Let the mass of particle A = x
.. The mass of particle B = 5x

de-Broglie’s equation is

h
mv

L=

For particle A

h
xX0.05

KA =

For particle B

[ h
5x%0.02

Eq (1)/(ii)

Aa _ 5xx0.02

Ap x%0.05
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Given, Am for sB!! = 0.0821 u
Number of nucleons = 11
Binding energy = 931 x Am MeV
931 x 0.081
75.411 MeV

Average binding energy

binding energy

number of nucleons

_ 75411
11

6.85 MeV

Given,
Atomic number of element.B = Z
(~ noble gas .. belong to zero group)
Atomic number of elementA =2 -1
(ie, halogens)
Atomic number of elementC=2Z + 1
(ie, group IA)
Atomic.number of element D = Z + 2
(ie, group IIA)

« Element B is a noble gas
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Element A must be a halogen ie, have highest electron

affinity.

state.

and element C must be an alkali metal and exist in +1 oxidation

and element D must be an alkaline earth metal with ~+2
oxidation state.

Given,
observed dipole moment = 1.03 D
Bodn length of HCI molecule, d = 1.275 A

=1.275 x 1078 cm

Charge of electrons, e” =4.8 x 10*% esu

Percentage ionic character = ?

Theoretical value of dipole moment = e x d
= 4.8 x 107'° x 1.275.x 107® esu - cm
=6.12 x 107*® esu— cm
=6.12D

Percentage ionic.character

observed dipole moment
“ x 100

theoretical value of dipole moment

=10 « 100

6.12

16:83%
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Molecule bp + Ip Hybridisation

Shape

H,O 242 sp?

angular

BCls5 3+0 sp?

trigonal planar

NH} 440 sp?

tetrahedral

CH4 440 sp>

tetrahedral

A CaCOs; 4 CaCo + CO,
22.4L

92.

100g decomposition

100 g CaCOs on decomposition gives =.22.4 L CO;

-. 10 g CaCO3 on decomposition will give

_ 224x10 | CO,

100

2.24 L CO;

B NayCO;  BXeSHCL 2NgCl + H,0 + CO;,
1069 22.4L

106 g Na,COs gives = 22.4 L CO;
1.06 g Na,COs will give

_ 22:4x106 co,

106

0.224 L CO

C C Excess 0, C 02

129 combustion  224L

12 g carbon on combustion gives = 22.4 L CO;

2.4 g carbon on combustion will give

22.4X2.4
== LCO:
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=2 x 2.24 L CO,

= 4.48 L CO;

2C0 Excess 0, C 02

2 [12+16
[56g ] combustion ~ 2X22.4L

56 g carbon monoxide on combustion gives = 2 x 22.4 L.CO;

0.56 g carbon monoxide on combustion will give

_ 2X22.4%0.56
56

L CO»

0.448 L CO;
Hence, A—(iv), B—(i), C—(ii), D—(iii)

Number of moles of helium = 0.3
Number of moles of argon = 0.4
We know that KE = nRT
KE of helium = 0.3 x R X T
KE of argon = 0.4 x R x 400
According to question
KE of helium_= KE of argon
0.3 xRxT=0.4 xR x 400
T =533K
Given;,
Weight of non-volatile solute,
w=25g
Weight of solvent, W = 100 g
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Lowering of vapour pressure,
p°® - ps = 0.225 mm
Vapour pressure of pure solvent,
p°=17.5 mm
Molecular weight of solvent (H,0), M = 18 g
Molecular weight of solute, m = ?

According to Raoult’s law
°—ps

p wXM
pO

mxw

0.225 _ 25x18

17.5 mx100

_ 25x18x17.5
22.5

350 g

95. In water, barium hydroxide is-hydrolysed as follows,

—
-—

Ba(OH); = Ba** + 20H"

conc. of Ba?t =

conc. Of [OH~]

pOH

pH

1x 1073 M
2x1x103M
2x107°M
—-log [OHT]

-log (2 x 1073)

2.69

14
= 14 - pOH
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14 - 2.69

=11.3
~11.0

CH3COONa + H;O — CH3COOH + NaOH
The above process takes place in following steps

CH3C00Na Ionisation CH3C00_ + Nat

in aqueous solution Strong base

CH3COO™ + H,O —» CH3COOH + OH™

Acetate ion undergoes hydrolysis and the resulting solution is
slightly basic due to excess of OH™ ions. Hence, both (A) and (R)
are true and (R) is the correct explanation of (A).

Given, weight of hydrogen liberated
= 5.04 x 1072 g
Eqg. wt. of hydrogen = 1.008
Eqg. wt. of silver = 108
Weight of silver.deposited, w =7

According to Faraday’s second law of electrolysis

weight of silver deposited

weight of hydrogen liberated

eq. wt. of silver

eq. wt. of hydrogern

w 108

5.04x10~2  1.008

108X5.04x10~2
= ) = 54¢
1.008
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98) Electrolysis of water takes place as follows.
H,0— H" +OH"
cathode  anode

At anode

. Oxidati
OH —T% OH + ¢~

At cathode
. Reduction

2H" + 2¢7 —— H,

Given, time, t=1930s

Number of moles of hydrogen collected

_ 1120x1073
224

moles

= 0.05 moles
1 mole of hydrogen is deposited by = 2 moles of electrons
0.05 moles of hydrogen/will be deposited by = 2 x 0.05
= 0.10 mole of electrons
Charge, Q = nF
= 0.1 x 96500
Charge, Q =it
0.1 x 96500 =i x 1930

_+.0/1%96500
1930

5.0A

99) < Given, angle of diffraction (2 6) 90° 0
45°
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Distance-between two planes, d = 2.28 A

n=2 [+ second order diffraction]

Bragg's equation is
ni = 2d sin 0
2 X A=2X 2.28 x sin 45°

A =1.612

PClS __ PC13 + Clz
5 : 0 ~ 0 inital moles
50 -a) S5a 5a moles at equilibrium

Sd-a) 5 5% eone at equilibrium
0.5 0.5 0.5

o =40%
=04

PCl3 Cl
KC — 3 2
PCls

5X0.4 5X04

— 0.5 0.5
- 5X0.6

0.5

= 2.66 mol/L
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threshold

in

E',
E,, (energy of product)

AE 4_8_-f energy of
the reaction

(energy of
reactant)
;[I;n n‘l wotwasestescrelBline-

reaction coordinate
where, —_—

where,

E, = activation energy of forward reaction

E, = activation energy of backward reaction

The above energy profile diagram shows that
E, > E.

The potential energy of theproduct is greater than that of the
reactant, so the reaction is endothermic.

Ea = Ea’ + AE

Et = Ea or Et > Ea,

Given,
H20 (g9) +.C(g) —  CO(9) + Hax(9);
AH = 131 kJ

CO(g) +50x(g) -  COx(9);
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Ha(g)+50:2(9) —  Hx0(g);
AH = - 242 k]
C(g) + 02(9) - COz(g9); AH =?
On adding Egs (i), (ii) and (iii), we get Eq (iv)
H20(g) + C(g) —  CO(g) + Ha(g);
AH = + 131 kJ

CO(g) +502(g) —  COx(9);

AH = - 282 kJ

Ha(g) + % 02(9) - H20(g);

Cg + 0, g COo, g
AH = (131 - 282 -242) kKj
= -393 kj

When we plot a.graph between log (x/m) and log p, a straight
line with positive slope will be obtained. This graph represents
the Freundlich adsorption isotherm.
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-
-

}intercept =log k

3
n

log p —
Graph of Freundlich adsorption isotherm.

104) The reaction in which H>0; is reduced while the other reactant is
oxidised, represents the oxidising property-of H,0,.

% _ reduction -%
-1 -1 0 - =2
2 KI + Hy804 + Hy0y — K580, + I + 2H,0
(oxidising
agent)
oxidation

105) (i) The alkali metal superoxides contain O™, ion, which has an
unpaired electron, hence they are paramagnetic in nature.

(i)  The basic character of alkali metal hydroxides increases on
moving.down the group.

(iii) The conductivity of alkali metal chlorides in their aqueous
solution increases on moving down the group because in
aqueous solution alkali metal chlorides ionise to give alkali
metal ions. On moving down the group the size of alkali
metal ion increases, thus degree of hydration decreases,
due to this reason their conductivity in aqueous solution
increases on moving down the group.
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~ lonisation in
(iv) M,CO, ———2M" +CO0%"

ag solution

CO3™ + 2H,0 —> H,CO, + 20H"

Thus, basic nature of carbonates in aqueous solution is due
to anionic hydrolysis.

106) According to Lewis, the compound which can accept a lone pair
of electron, are called acids.

Boron halides, being electron deficient compounds, can accept a
lone pair of electrons, so termed as Lewis acid.

Orthosilicic acid (H4SiO4), on heating at high temperature, loses
two water molecules and gives silica (SiO;) which on reduction
with carbon gives carborundum (SiC) and CO.

H,si0, 2% 5i0, <5 sic +CO
~2H 0 A ;

carborundum

108) The reducing character of the hydrides of group V elements
depends upon the  stability of hydrides. With progressive
decrease in _stability, the reducing character of hydrides
increases as<«we move down the group. Thus, ammonia, being
stable, has'least reducing ability. The order of reducing abilities
of V group.hydrides is

NHs; <'PHs < AsHs < SbH3 < BiHs3

109) The structure of peroxodisulphuric acid (H2S,035R) is
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O

o : (O3 | BvI?

S~ S
%\\GOTO/G\O\RO

o , G\
O=5—H  H—70

o Tl >
Hence, it contains 11¢ and 4n bonds.

With progressive increase in atomic number, the reduction
potential of halogens decreases, thus ~oxidising power also
decreases, Hence, a halogen with lower ‘atomic number will
oxidise the halide ion of higher atomic number and therefore,
will liberate them from their salt solution.

Hence, the reaction
Cl, + 2F - 2CI" + F>

is not possible.

111) The structure of CIO 4 is

T‘

n_.ClaT -
o/// \\?\\o
0 |

Thus, it contains 3 dn - pr bonds,

XeO3 also contains 3 dn- pn bonds as
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X

0/ \\(;\0

112) [Co(NH3)s SO4]Br = [Co(NH3)s SO4]" + Br

[Co(NH3)s Br]SOs4 = [CO(NHs)s Br]** + SO%,.the molecular
formula of both of the above compounds is same but on
ionisation they give different ions in solution, so they are called
ionisation isomers.

In stratosphere the following reactions takes place which are
responsible for depletion of ozone layer:

NO + O3 - NO, + O3

hv

CF,Cl; C*® FoCI+ C°I

CFCls C‘FClz + C°l
C*l + (OF - ClO® + OP)
C’O+0 = . C°l+ 0

Hence, methane (CH,4) is not responsible for ozone layer
depletion.

When( the groups with higher priority (ie, with high atomic
number) are present on same side of double bond, then the
configuration is Z but when present on opposite side of double
bond, the configuration is E.
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(Priority : C1> Hand Br > F).-

Cl ) F
(ii) > —C o
 H \Br
(E)

(Priority : C1 > H and Br > F)

Br H
R /C 3
(iii) i,
Cl/_c Ny
Z)

(Priority: Br > CI and CH3 > H)

Hence, compound (i) and (iii) have (Z) configuration.

According to Cahn-Ingold-Prelog sequence rules, the priority of
groups is decided by the atomic number of their atoms. When
the atom -(which is directly attached to the asymmetric carbon
atom) of a group has higher atomic number, then the group gets
higher priority. Groups with atoms of comparable atomic number
having-double or triple bond, have high priority than those have
single bond

Hence, the order of priority of groups is

— OH> — COOH > — CHO > — CH,OH
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116)

Na,NH3 x

H,C— C=C-—CH,

H3C\C#C/H
H/ \ CHj

anti addition product
‘E’- product

: H,;C -CH
Pd/BaSO,4 + Hy 3 \ . / 3
o A T =
syn- addition product
‘Z’- product

Hence, reagent X and Yare respectively

Na, NHs; and Pd/BaSO4 + H..

117) In a reaction, the reagent, which is reduced or remove hydrogen
from the other reactant

(reagent), is termed as oxidising agent.

1 reduction »‘:

0 -1
(i} CH4CH,OH + Cl, —— CH;CHO + HCl
oxidising agent

rernoﬁal of hydrogen
ie, oxidation
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! reduction @

(ii) CH3CHO + Clz —_— CC13 CHO + HCI
oxidising agent

oxidation (removal of H)

| reduction é
-1
(i) CH, + Cly, — CH,Cl + HCl

oxidising agent

oxidation

Hence, in all of the above reactions, chlorine acts as an oxidising
agent.

118) Among hydrogen halides, as the size of halide ion increases, its
reactivity towards ethyl alcohol also increases. Thus, the order of
reactivity of hydrogen halides is

HI> HBr > HCI> HF

2 /CH3

C2H5—-—-0 ' CH

CH 3
- 3
2-ethoxy propane
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The above compound is an ether and its name is written as
alkoxy alkane. Oxy is attached with the lower group. Hence, the
IUPAC name of above compound is 2-ethoxy propane.

HBC\5+ 6‘—/ 5— &+

H3C methyl magnesium
acetone bromide

S
ch'/ g OMgBr

complex

CH
- H,0"

"
w

H,C \C /

H OH
/ O MgBr

H,C

H-C CH, - .
3 \ / 3 . /
ngc/ C\-.OI-I ) Mg\

‘X’ or (CH3)3COH
2- methyl propanol-2

Br

121)-Acetic acid on reduction with lithium aluminiumhydride (LiAlH4)
gives ethyl alcohol while on reduction with HI and red P gives
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ethane.
LiAIH
CH,COOH ——2 CH,CH,OH
ethyl alcohol
Red P+ HI
CH,COOH ———— CH;—CHj,
2 oAt ethane

Hence, reagent A and B are respectively LiAlHs and Hi/red P.

122) Nitrobenzene on reduction with lithium aluminium hydride
(LiAlH4) gives azobenzene.

NO,

nitrobenzene

(O)y——=—O)

azobenzene -

123) Aspirin_isiused as analgesics as well as antipyretics, ie, it serve a
dual purpose.

Chlorophyll is used in photosynthesis. Oxyhaemoglobin contains
Fe** jon, so it is paramagnetic and haemoglobin works as
oxygen carrier.

Hence, A-(Vv), B-(i), C-(ii), D-(iii).

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I ITia ns lpowered by lTians....

124) The ratio of weight average molecular weight and the number,
average molecular weight is called poly dispersity index (PDI).

PDI = Mw

n

where,

M,, = weight average molecular weight
M, = number average molecular weight

PDI is unity for natural monodispersed polymer.but for synthetic
polymers it is always greater than unity.

On hydrolysis with dilute aqueous sulphuric acid, sucrose gives a
equimolar mixture of D-(+) glucose and D-(-)-fructose.

H,S04
CioH204; + HO ——

SHUCTOSE

C 6H1 20 6 + C 5H12_0 6
D-(+) glucose. D-(-) fructose
§ AR PR |

Sucrose is. dextrorotatory but after hydrolysis gives
dextrorotatory glucose and laevorotatory fructose, laevorotatory
fructose is. more, so the mixture is laevorotatory.
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BITSAT
Engineering Entrance Exam Solved Paper 2009

MATHEMATICS

xeR: —21 _ <R Equals

(a) R-{0}
(b) R - {OI 11 3}
(C) R - {OI _11 - 3}

(d) R- 0,-1,-3+ %

The number of subsets of {1, 2, 3, ....... , 9} containing at least
one odd number is -

(a) 324
(b) 396
(c) 496
(d) 512

The coefficient of x** in the expansion of (1 + x*)*(1 + x*?) (1 +
24y
xX“") is

(a)
(b)
(©)
(d)
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For | x | < 1, the constant term in the expansion of ——— is

(a)
(b)
(c)
(d)

The roots of

(x-a)(x-a-1)+(x-a-1)(x-a-2)+(x-a)(x-a-2)=0,
a € R are always

(a) Equal
(b) Imaginary
(c) real and distinct

(d) rational and equal

Let f(x) = x> + ax # b, where a, b € R. If f(x) = 0 has all its
roots imaginary, then the roots of f(x) + f' (x) + f" (x) = 0 are

(a) Real and distinct
(b) Imaginary

(c) Equal

(d) Rational and equal

If one of the roots of = 0is — 10, then the other roots are
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(a)
(b)
(c)
(d)

If X, y, z are all positive and are the pth, gth and rth terms of a
geometric progression respectively, then the walue of the
determinant

logx p 1
logy q 1 equals
logz r 1

log xyz

(p-1) (g -1)(r-1)
par

0

-1 x
If x 1 has no inverse, then" the real value of x is
-1 1

(a) 2
(b) 3
(c) O
(d 1

The locus of z satisfying the inequality %ﬂ < 1,wherez =x +1iy,is

(a) x*+vy’<1
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(b) x*-y’<1
(c) x*+vy>>1

(d) 2x2+3y*<1

The period of sin * x + cos* x is

(a)

(c)
(d)

COsX .
cos x2y A=tan x—y tanyis equalto

1+
(a) -2

1+4

(©)
(d)

cos A cos.2A cos 4A ... cos 2"! A equals
sin2™A
(a) 2" sin A
2™ sin2™ A
sin4
2Msin A
sin2' A
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(d) sinA

2" sin2m A

If 3 cos x # -2 sin X, then the general solution of sin® x - cos 2x
= 2-sin 2x is

a nm+ —112 nez
(a) .

(b) nz—”,neZ

C 4n+1 -, nel
(c)

(d) 2n —1 mneZ

In a A ABC

a+b+c b+c—-a c+a-b a+b-c
4b2c2

(a) cos?A

(b) cos’B
(c) sin’A
(d) sin’B

P is a point on the segment joining the feet of two vertical poles
of heights a_and b. The angles of elevation of the tops of the
poles from.P are 45° each. Then, the square of the distance
between'the tops of the poles is

a4+ b?
(a) g

a’ + b?
(c) 2(a%+ b?)

4 (a + b?)
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In a quadrilateral ABCD, the point P divides DC in the ratio 1:2
and Q is the mid point of AG. If AB + 2AD + BC - 2DC = k PQ,
then k is equal to

(@) -6
(b) -4
() 6
(d) 4

If m;, mz, ms and m4 are respectively the magnitudes of the
vectors

a; =2t-j+k,ay=31-4) -4k,
az=t1+j-kandas = -1 + 3] + k,

then the correct order of mi, mz, ms and my is
(@) mMm3<mi<mg<m;

(b) m3<mi<m;<my

(€) m3 < mg<my<.m;

(d) m3s<mg<mz<my

The volume of the tetrahedron having the edges 1 + 25 -k, 1 +
+ k, 1 - ).+ 2K as coterminous, is § cubic unit. Then A equals

(a) 1
(b) .2
() 3
(d) 4
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If A and B are events of a random experiment such that P(AUB)
= %, P(Au B) = % and P(B) = é, then P(A) equals

(a)

(c)
(d)

If X is a binomial variate with the range {a, 1, 2, 3, 4, 5, 6} and
P(X = 2) = 4P (X = 4), then the parameter p of X is

(@ ;

()
(d)

The area (in square unit) of the circle which touches the lines 4x
+ 3y =15and 4x + 3y =5 is

(@) 4n
(b) 3=
(c) . 2=n
(d) m

The point on the line 3x + 4y = 5 which is equidistant from (1,
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2) and (3, 4) is

(a)
(b)
(c)
(d)

(7,-4)
(15, -10)
(1/7, 8/7)
(0, 5/4)

The equation of the straight line perpendicular.to the straight
line 3x, + 2y = 0 and passing through. the point of intersection
ofthelinesx +3y-1=0andx-2y +4=0is

(a)
(b)
(c)
(d)

2x-3y+1=0
2x -3y +3=0
2x -3y +5=0
2x -3y +7=0

The value of A with. | » | < 16 such that 2x* - 10xy + 12y? + 5x
+ Ay - 3 = 0 represents a pair.of straight lines, is

(a)
(b)
(c)
(d)

-10
-9
10
9

The area (in square unit) of the triangle formed by x + y +1 =0
and the pair of straight lines x> - 3xy + 2y> = 0 is

(a)
(b)
(©)

7/12
5/12
1/12
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(d) 1/6

The pairs of straight lines x> - 3xy + 2y® = 0 and x? - 3xy + 2y’
+x-2=0forma

(a) Square but not rhombus
(b) Rhombus
(c) Parallelogram

(d) Rectangle but not a square

The equations of the circle which pass through the origin and
makes intercepts of lengths 4 and 8 on the x and y-axes
respectively are

(a) XxX*+y*+£4x+£8y=0
(b) x> +y?>+£2x+4y =0
(c) x*+y>+£8x+16y =0
(d x*+y*xtx+y=0

The locus of centre of a‘circle which passes through the origin
and cuts off a length of 4 unit from the line x = 3 is

(a) y>+6x=0

(b) y*>+6x=13
() y*+6x=10
(d) x*+6y=13

The point (3, - 4) lies on both the circles x* + y? - 2x + 8y + 13
=0 and x*> + y?> - 4x + 6y + 11 = 0 Then, the angle between the
circles is -
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(©)
(d)

The equation of the circle which passes through the origin and
cuts orthogonally each of the circles x> + y? - 6x 48 = 0

and X2 + y?-2x-2y =Tis

(@) 3x*+3y*-8x-13y =0
(b) 3x*+3y*-8x+29y =0
(c) 3x2+3y?+8x+29y =0
(d) 3x>+3y*-8x-29y =0

The number of normals drawn to the parabola y? = 4x from the
point (1, 0) is

(@) O
(b) 1
() 2
(d) 3

If the(circle x*> + y> = a® intersects the hyperbola xy = c? in four
points (x;, yi), fori = 1, 2, 3 and 4, then y; + y> + y3 + y4 equals

(@) O
(b) c
(c) a
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The mid point of the chord 4x - 3y = 5 of the hyperbola 2x? - 3y?
-12is

(a)

(c)
(d)

If a line in the space makes angle a, p and y with the coordinate
axes, then

cos 2a + cos 2B + cos 2y + sin® a +.sin’ B + sin’ y equals
(a) -1
(b) O
(c) 1
d) 2

The image of the point (3, 2, 1) in the plane 2x-y+3z = 7 is
(@) (1,2,3)
(b) (273, 1)
(. G,21)
(d) (2,1,3)
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(b)
()
(d)

If f: R »> R is defined by

fx = —ZSiQXX(;Zi;’ZX,,ifx;tO,then the value of a so that f is
a, ifx=0

continuous at O is

(a) 2

(b)

(c)

(d)

- v dy .
—2 = Zjs equal-to
y dx

4
x+1 2

4 x-1
14x 3

x—1
1+x 3

4
x+1 3

d - 1 .
— atan™! = 5=~ a-2bisequalto

x + blog =
dx x+1
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(a)
(b)
(c)
(d)

asin-1 x

y=e = (1 -X°) Yns2 - (2n + 1) Xyns1 is equal to
(@ -(n*+ a%)yn
(b) (n*-a’)yn
() (n*+a%) yn

(d) -(n?- a3 yn

42. The function f(x) = x> + ax® + bx ¥'¢, a* < 3b has
(a) one maximum value
(b) one minimum value
(c) no extreme value
(d) one maximum.andone minimum value
2—sin2x

e* dxis‘equal to

1-cos2x
(a) -ecotx +c
(b) e*cotx +c
() .2e*cotx + ¢
(d) » -2e*cotx + c

44, “F—L_ dxis equal to

0 1+ sinx
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(a)
(b)
(c)
(d)

The solution of the differential equation Z—z =sinx+y tanx+y —

lis

(@) cosec(x+y)+tan(x+y)=x+cC
(b) x+cosec(x+y)=c

(c) x+tan(x+y)=c

(d) x+sec(x+y)=c

Physics

When a wave traverses a medium the displacement of a particle
located at x at a time/is'given by y = a sin (bt - ¢cx), where a,
band are constants of ‘the wave, which of the following is a
quantity with dimensions?

(a) =
(b) bt
(c)

(d)

47. "A body is projected vertically upwards at time t = 0 and it is
seen at a height H at time t; and t; second during its flight. The
maximum height attained is (g is acceleration due to gravity)
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(c)
(d)

48. A particle is projected up from a point at an angle 6 with the
horizontal direction. At any time t, if P is the linear momentum, y
is the vertical displacement, x is horizontal displacement, the
graph among the following which does not represent the
variation of kinetic energy KE of the particle is

1
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(a) graph (A)
(b) graph (B)
(c) graph (C)
(d) graph (D)

49. A motor of ‘power Po is used to deliver water at a certain rate
through ‘a_given horizontal pipe. To increase the rate of flow of
waterthrough the same pipe n times, the power of the motor is
increased to P;. The ratio of P; to Pg is

(@) n:1
(b)
(c)
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(d) n*1

A body of mass 5 kg makes an elastic collision with another body
at rest and continues to move in the original direction after
collision with a velocity equal to 1/10th of its original velocity.
Then the mass of the second body is

(a) 4.09 kg
(b) 0.5 kg
(c) 5kg
(d) 5.09kg

A particle of mass 4 m explodes into‘three pieces, of masses m,
m and 2 m. The equal masses move along X-axis and Y-axis with
velocities 4 ms™ and 6 ms™ respectively. The magnitude of the
velocity of the heavier mass is

(a) 17ms’t
(b) 2 T3ms?
(c)

(d)

body is projected vertically upwards from the surface of the
earth with a velocity equal to half the escape velocity. If R is the
radius .of the earth, maximum height attained by the body from
the surface of the earth is

(a). “R/6
(b) R/3
(c) 2R/3
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R

The displacement of a particle executing SHM is given by

y = 5sin 4t+§ .

If T is the time period and the mass of the particle is 2 g, the
kinetic energy of the particle when t =§ is given by

(a)
(b)
(c)
(d)

0.41]
0.53]
3]

0.33]

If the ratio of lengths, radii and.Young's modulus of steel and
brass wires shown in the figure are a, band c respectively, the
ratio between' the increase in lengths of brass and steel wires
would be
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(d) -

247TT?2

A soap bubble of radius r is blown up to form a bubble of radius
2 r under isothermal conditions. If T is the surface tension .of
soap solution, the energy spent in the blowing

(a) 3nTr
(b) 6nTr
(c) 12 aTr?
(d) 24 xTr?

Eight spherical rain drops of the same:mass and radius are
falling down with a terminal speed of 6 cm s™. If they coalesce
to form one big drop, what will be the terminal speed of bigger
drop? (Neglect the buoyancy of the air)

(a) 1.5cm-s
(b 6cm-st
(c) 24 cm-st
(d) 32cm-s't

A clock pendulum made of invar has a period of 0.5 s, at 20°C.
If the clock is used in a climate where the temperature averages
to 30°C, how much time does the clock lose in each oscillation?

(For invar, a = 9 x 10”7 /°C, g = constant)
(a) 2.25'x 10°%s

(b)£+2.5 x 107 s

(c) 5x107s

(d) 1.125 x 10°s
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A piece of metal weighs 45 g in air and 25 g in a liquid of density
1.5 x 10° kg-m~ kept at 30°C.

When the temperature of the liquid is raised to 40°C, the metal
piece weighs 27 g. The density of liquid at 40°C is 1.25 x 10°
kg-m™3. The coefficient of linear expansion of metal is

(a) 1.3 x 1073/°C
(b) 5.2 x 1073/°C
(c) 2.6 x 1073/°C
(d) 0.26 x 1073/°C

An ideal gas is subjected to a cyclic process ABCD as depicted in
the p- V diagram given below:

!

_}.V

Which of the following curves represents the equivalent cyclic
process?
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B
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An ideal gas is subjected to cyclic process involving four
thermodynamic states, the amounts of heat (Q) and work (W)
involved in each of these states are

Qi = 6000 J,
Q. = - 5500 J;
Qs = - 3000 J;
Q4 = 3500 ]
W; = 2500 J;
W, = -1000 J;
W3 = -1200 J;
W4 = xJ.

The ratio of the net work done by the gas to the total heat
absorbed by the gas is . The values of x and n respectively are

(a) 500; 7.5%

(b) *.700; 10.5%
() 1000; 21%
(d) 1500; 15%
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Two cylinders A and B fitted with pistons contain equal number
of moles of an ideal mono atomic gas at 400 K. The piston of A.is
free to move while that of B is held fixed. Same amount ‘of heat
energy is given to the gas in each cylinder. If the“rise in
temperature of the gas in A is 42 K, the rise in temperature of
the gas in B is

(a) 21K
(b) 35K
() 42K
(d) 70K

Three rods of same dimensional have thermal conductivity 3 K, 2
K and K. They are arranged as shown in the figure below

- 50°C

Then, the temperature of the junction in steady state is
(a) =Z°ee

(b) ~==°C

(¢) . 75°C

(d) Zec

3
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Two sources A and B are sending notes of frequency 680 Hz. A
listener moves from A and B with-a constant velocity u. If the
speed of sound in air is 340 ms™!, what must be the value of u so
that he hears 10 beats per second?

(a) 2.0 ms™
(b) 2.5ms™
(c) 3.0ms™
(d) 3.5ms™

Two identical piano wires have a fundamental frequency of 600
cycle per second when kept under the same tension. What
fractional increase in the tension of one wires will lead to the
occurrence of 6 beats per second.-when both wires vibrate
simultaneously?

(a) 0.01
(b) 0.02
(c) 0.03
(d) 0.04

In the Young's double slit experiment, the intensities at two
points P; and P> on the screen are respectively I; and I, If Py is
located at the centre of a bright fringe and P, is located at a
distance equal-to a quarter of fringe width from

1 .
P,, then 1—1- is
2

()2
(b)

(c) 4
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In Young's double slit experiment, the 10™ maximum ‘of
wavelength %, is at a distance of &; from the central maximum.
When the wavelength of the source is changed to %, .5
maximum is at a distance of y, from its central maximum:.. ~ The

ratio X is
Y2

(a) %

()
(d)

Four light sources produce thefollowing four waves:

(i) y1 = a’sin (ot + ¢1)

(i) y2=a’sin 20t

(iii) ys = a'sin (ot 4+¢32)

(iv) vys=a'sin (3 ot + ¢)

Super Position of which two waves give rise to interference?
(a) (i) and (i)

(b) (ii).and (iii)

(c) ~(i)7and (iii)

(d). (iii) and (iv)

The two lenses of an achromatic doublet should have
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Equal powers
Equal dispersive powers
Equal ratio of their power and dispersive power

Sum of the product of their powers and dispersive power
equal to zero

Two bar magnets A and B are placed one over thelother and are
allowed to Vibrate in a vibration magnetometer. They make 20
oscillations per minute when the similar poles.of A.and B are on
the same side, while they make 15 oscillationsper minute when
their opposite poles lie on the same side. If My and Mg are the
magnetic' moments of A and B and if Ma. > Mg, the ratio of Ma
and Mg is

(a) 4:3
(b) 25:7
(c) 7:5
(d)

A bar magnet is 10 cm long is kept with its north (N)-pole
pointing north. A neutral point is formed at a distance of 15 cm
from each pole:

Given the horizontal component of earth's field is 0.4 Gauss, the
pole strength of the magnet is

(a) 9A-m
(b) ~6.75 A-m
(c) . 27 A-m
(d) 1.35A-m
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An infinitely long thin straight wire has uniform linear charge
density of% em™ cm™.  Then, the magnitude of the electric

intensity at a point 18 cm away is
(given g = 8.8 x 1072 C2Nm™?)
(a) 0.33 x 10! NC?

(b) 3 x 10'' NCt

(c) 0.66 x 10! NC?

(d) 1.32 x 10*' NC?

Two point charges -q and + q are located at point's (0, 0, - a)
and, (0, 0, a) respectively. The electric potential at a point (0, 9,
z), wherez > ais

(a) —=

4m gyz2

(b)

4 Tega

(c) 2z

47gy z%2—a?

(d) 2

47gy z%+a?

In the adjacent shown circuit, a voltmeter of internal resistance

100
R, when connected across B an C reads re V.

Neglecting. the internal resistance of the battery, the value of R
is
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(a)
(b)
(c)
(d)

A cell in secondary circuit gives null deflection for 2.5 m length
of potentiometer having 10.m length of wire. If the length of the
potentiometer wire is increased by 1 m without changing the cell
in the primary, the position of the null point now is -

(@) 3.5m
(b) 3m
(c) 2.75m
(d) 2.0m

The following series L-C-R circuit, when driven by an emf source
of ‘angular frequency 70 kilo-radians per second, the circuit
effectively behaves like
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100pH 1TpF 10Q

—/

Purely resistive circuit
Series R-L circuit
Series R-C circuit

Series L-C circuit with R =0

A wire of length [ is bent into a circular loop of radius R and
carries a current [. The magnetic field at the centre of the loop is
B. The same wire is now bent/into a double loop of equal radii. If
both loops carry the same current [ and it is in the same
direction, the magnetic field at the centre of the double loop will
be -

(a)
(b)
(c)
(d)

An

Zero
2B
4B
8B

infinitely long straight conductor is bent into the shape as

shown. below. It carries a current of I ampere and the radius of
the circular loop is R metre. Then, the magnitude of magnetic
induction at the centre of the circular loop is -
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(c)
(d)

The work function of a certain metal is/3.31 x 10° J. Then, the
maximum kinetic energy of photoelectrons emitted by incident
radiation of wavelength 5000 A is

(Given, h = 6.62 x 1073 J-s,

c=3x10mst e=1.6%10"C)

(a)
(b)
(c)
(d)

248 eV
0.41 eV
2.07 eV
0.82 eV

A photon of energy E ejects; a photoelectron from a metal
surface‘whose work function is Wy. If this electron enters into a
uniform magnetic field of induction B in a direction perpendicular
to the field and describes a circular path of radius r, then the
radius r is given by, (in the usual notation)

(a)

2m E—WO
eB
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2m E—-W, .

2e E—WO
mB

2m E—WO
eB

Two radioactive materials X; and X, have decay constants 10A
and A respectively. If initially they have the same«number of
nuclei, then the ratio of the number of nuclei of Xy to that of X,
will be 1/ e after a time

(a)
(b)
(c)
(d)

(1/10%)
1/(112)
11/(101)
1/(9%)

Currents flowing in each .of ‘the following circuits A and B
respectively are

a0

i
; ]
8V 8V
(Circuit A) - (Circuit B)
1A 2A
2A 1A
4 A 2A
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(d) 2A 4A

A bullet of mass 0.02 kg travelling horizontally with velocity 250
ms™! strikes a block of wood of mass 0.23 kg which rests on.a
rough horizontal surface. After the impact, the block and bullet
move together arid come to rest after travelling a distance of 40
m. The coefficient of sliding friction of the rough surface.is (g =

9.8 ms™)

(a) 0.75
(b) 0.61
(c) 0.51
(d) 0.30

Two persons A and B are located in X - Y plane at the points (0,
0) and (0, 10) respectively. (The distances are measured in MKS
unit). At a time t = 0, they start moving simultaneously with
velocities v, = 2jms™! and vgp=21ms™! respectively. The time
after which A arid B are at their closest distance is

(a) 2.5s
(b) 4s
(c) 1s
(d) s

2

A rodiof length [ is held vertically stationary with its lower end
located. at a point P, on the horizontal plane. When the rod is
released to topple about P, the velocity of the upper end of the
rod with which it hits the ground is

(a)
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A wheel of radius 0.4 m can rotate freely about its axis'as shown
in the figure. A string is wrapped over its rim and:a mass of 4 kg
is hung. An angular acceleration of 8 rad-s™ is produced in it due
to tzhe torque. Then, moment of inertia of the wheel is (g = 10
ms™©)

(a) 2 kg-m?
(b) 1 kg-m?
(c) -4 kg-m?
(d) 8 kg-m?

CHEMISTRY

86.

Given that A He(H) = 218 kJ/mol, express the H-H bond energy
in kcal/mol.

(a) 52.15
(b) 911
(c) 104
(d).52153

Identify the alkyne in the following sequence of reactions,
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H, s A Ozonolysis_
Lindlar’s catalyst :

Alkyne

only

E Wacker CH2 =CH2

Process
(a) H3C-C=C-CHs
(b) H3C-CH;-C=CH
(c) HC=CH-C=CH
(d) HC=C-CH,-C=CH

Fluorine reacts with dilute NaOH and forms a gaseous product A.
The bond angle in the molecule of A is

(a) 104°40'
(b) 103°
(c) 107°
(d) 109°28'

One mole of alkene X on ozonolysis gave one mole of
acetaldehyde and one mole of acetone. The IUPAC name of X is

(a) 2-methyl-2-butene
(b) 2-methyl-1-butene
(c) 2-butene
(d)“. 1-butene

The number of pnr-drn 'pi' bonds present in XeOs and XeOg4
molecules, respectively are
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The wavelengths of electron waves in two orbits is . 3: 5. The
ratio of kinetic energy of electrons will be

(a)
(b)
(c)
(d)

25: 9
5:3
9: 25
3:5

Which one of the following sets correctly represents the increase
in the paramagnetic property of the ions?

(a)
(b)
(c)
(d)

Cu?* > V2" > Cr?* > Mn?*
Cu?t < Cr?* < V&< Mn?*
Cu?t < V2 < Cr*t < Mn?*

V2t < Cu?t < cr?t < Mn?*

Electrons with a Kinetic energy of 6.023 x 10% J/mol are evolved
from the surface of a metal, when it is exposed to radiation of
wavelength/of 600 nm. The minimum amount of energy required
to remove an electron from the metal atom is

(a)
(b)
(c)
(d)

2.3125 x 10*19 ]
3 x 10

6.02 x 107%° ]
6.62 x 10734 ]
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The chemical entities present in thermosphere
atmosphere are

(a) 0%2, 0%, NO*
(b) Os

(¢) Nz, Oy, COy, HO
(d) 03, 0%, 02

The type of bonds present in sulphuric anhydride are -
(a) 3o and three pr - dn

(b) 3o one pr- pr and two pr-dn

(c) 20 and three prn- dn

(d) 2c and two prn- dn

In Gattermann reaction, a diazonium group is replaced by X
usingY X and Y are -

X Y
(a) «c° Cu/HCI
(b) «c® CuCly/HCI
(c) cC® CuCly/HCI

(d) C|2 CUzO/HCI

Which pair of oxyacids of phosphorus contains 'P-H' bonds?
(a) H3PO4, H3PO3
(b)  HsPOs, H4P,05
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(C) H3PO3, H3P02

(d) HsPO, HPOs3

Dipole moment of HClI = 1.03 D, HI = 0.38 D. Bond length ‘of
HCI = 1.3 A and HI = 1.6 A. The ratio of fraction of ‘electric
charge ,3, existing on each atom in HCl and HI is

(a) 12:1
(b)
(c)
(d)

SiCls on hydrolysis forms 'X' and HCI. Compound 'X' loses water
at 1000°C and gives 'Y'. Compounds X' and 'Y' respectively are

(a) HySiCle, SiO;
(b) HaSiOg4, Si
(c) SiOy, Si

(d) H4SiO4, SiO;

1.5 g of CdCI, was found to contain 0.9 g of Cd. Calculate the
atomic weight of Cd.

(a) 118
(b) 112
(c)< ~106.5
(d) 53.25
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101. Aluminium reacts with NaOH and forms compound 'X'. If the
coordination number of aluminium in 'X" is 6, the correct formula
of X is

(a)
(b)
(c)
(d)

[AlI(H20)4(0OH)21"
[Al(H203) (OH)s]
[Al(H20), (OH)4]
[Al(H20)6](OH)s3

. The average kinetic energy of one molecule ‘of an ideal gas at
27°C and 1 atm pressure is

(a)
(b)
(c)
(d)

900 cal K'* mol™

6.21 x 102! JK™* molecule™
336.7 JK'! molecule™
3741.3 JK* mol™

. Assertion (A) K, Rb and Cs form superoxides. Reason (R) The
stability of the superoxides increases from 'K' to 'Cs' due to
decrease in lattice energy.

The correct answer is

(a)

(c)
(d)

Both (A) ‘and (R) are true and (R) is the correct
explanation of (A)

Both. (A) and (R) are true but (R) is not the correct
explanation of (A)

(A) is true but (R) is not true
(A) is not true but (R) is true

How many 'mL' of perhydrol is required to produce sufficient
oxygen which can be used to completely convert 2L of SO, gas
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to SO;5 gas?
(a) 10mL
(b) 5mL

(c) 20 mL
(d) 30mL

pH of a buffer solution decreases by 0.02 units when 0.12 g of
acetic acid is added to 250 mL of a buffer solution: of acetic acid
and potassium acetate at 27°C. The buffer capacity of the
solution is

(a) 0.1
(b) 10
(o) 1

(d) 0.4

106. Match the following.

The correct answer is
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(©) (D)
(a) II I
(b) V I II
(c) II
(d) IV I

. Which one of the following order is correct for the first ionisation
energies of the elements?

(a) B<Be<N<O
(b) Be<B<N<O
(c) B<Be<O<N
(d) B<O<Be<N

. What are K and Y in the following reaction sequence?

cl,
CHsOH  XCl, Y

(a) CHsCl, CHsCHO
CH3CHO, CH3CO2H

(c) CHsCHO, CCIsCHO

(d) CHsCI, CCI;CHO

. What are ABC in the following reactions?

(I) "(CHsCO,)> Ca " A

HI
(II) CHsCOzH B
Red P
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P4 010

(III) 2CH; CO, c

A B C
(a) CiHg CH3COCHs (CHsCO),0
(b) (CH3CO):0 CzHe CH5COCHs5
() CHsCOCH; CoHe (CH5C0),0
(d) CH3COCHs; (CHsCO),0 CuHe

. One per cent composition of an organic compound A is, carbon:
85.71% and hydrogen 14.29%. Its vapour density is 14.
Consider the following reaction sequence

Clz/H,0 i KCN/ETOH
- - ii H30+

Identify C

(@) CHz;-CH-COxH
|
OH
(b) HO - CHz- CH>- COzxH
(c) HO-CH;-CO;H
(d) CHz=CH; - CO,H

How many tripeptides can be prepared by linking the amino
acids glycine, alanine and phenyl alanine?

(a) One
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(b) Three
(c) Six
(d) Twelve

112. A codon has a sequence of A, and specifies a particular’ B that is
'to be incorporated into a €. What are A, B,C?

A B C
(a) 3 bases amino acid carbohydrate
(b) 3 acids carbohydrate protein

(c) 3 bases protein amino acid

(d) 3 bases amino acid protein

Parkinson's disease is linked to abnormalities in the levels of
dopamine in the body. The structure of donamine is -

CHoNH -

- OH

CH,CH;CH,NH,
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CH,CH,NH,

- OH

CHZ—C{I—ICOZH

NHp

OH

During the depression in' freezing point experiment,
equilibrium is established between the molecules of -

(a) Liquid solvent and solid solvent
(b) Liquid solute and solid solvent
(c) Liquid solute and solid solute

(d) Liquid solvent and solid solute

. Consider the following reaction,

EtOH/H,0

C,HsCl. 4+ AgCN X (major)
Which one of the following statements is true for X?
(I) It gives propionic acid on hydrolysis

(II) It has an ester functional group
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(IITI) It has a nitrogen linked to ethyl carbon

(IV) It has a cyanide group
(a) 1V

(b)

(c) 1II

(d) I

For the following cell reaction,

Ag | Ag* | AgCl | CI® | Cly, Pt

A G¢°/ (AgCl) = -109 kJ/mol
AG®¢/(CI®) = -129 kJ/mol
AG®¢/(Ag*) = 78 kJ/mol

E° of the cell is

(a) -0.60V

(b) 0.60V

(c) 6.0V

(d) None of these

The synthesis of crotonaldehyde from
example of ......... . reaction

(a) nucleophilic addition
(b)". elimination
(c). electrophilic addition

(d) nucleophilic addition-elimination

acetaldehyde
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118. At 25°C, the molar conductances at infinite dilution for the
strong electrolytes NaOH, NaCl and BaCl, are 248 x 10, 126 .x
10" and 280 x 10™ Sm? mol™ respectively, An® Ba(OH), in Sm?
mol ™ is -

(a) 52.4 x 10™
(b) 524 x 10
(c) 402 x 10™
(d) 262 x 10™

119. The cubic unit cell of a metal (molar mass.= 63.55 g mol?) has
an edge length of 362 pm.

Its density is 8.92g cm™ the type of-unit cell is
(a) Primitive

(b) Face centred

(c) Body centred

(d) End centred

120. The equilibrium_constant for the given reaction is 100.
N2(g) + 202(g) = 2NO2(g)

What is theequilibrium constant for the reaction given below?

NOa(g) = 7 Na(g) + Oa(9)

(a) . 10
(b) 1
(c) 0.1
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(d) 0.01

For a first order reaction at 27°C, the ratio of time required for
75% completion to 25% completion of reaction is -

(a) 3.0
(b) 2.303
(c) 4.8
(d)

The concentration of an organic compound in chloroform is 6.15
g per 100 mL of solution. A portion of this solution in a 5 cm
polarimeter' rube causes an observed rotation of -1.2°. What is
the specific rotation of the compound?

(a) + 12°
(b) -3.9°
(c) -39°
(d) +61.5°

20 mL of 0.1 M-acetic acid is mixed with 50 mL of potassium
acetate. K, of ‘acetic acid = 1.8 x 10 at 27°C. Calculate
concentration of potassium acetate if pH of the mixture is 4.8.

(a) 0.1 M
(b) 0.04 M
(). 0.4 M
(d) 0.02M

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: http://www.askiitians.comEmail. info@askiitians.com
Tel: 0120-4616500 Ext — 213




I |TianS |powered by lITians....
124. Calculate AH®° for the reaction,

Nax(s) + SOs3(g) —» Na,S04(g) given the following:

(A)  Na(s) + Ho0(l) - NaOH(s) + - Hx(g)

AH® = —146K]

(B) NaxS04(S) + HxO(l) - 2NaOH(s) + SOs(g)
AH® = + 418 kJ

(C) 2NazO(s) + 2H2(g) — 4Na(s) + 2H,0(1)
AH® = + 259 k]

(a) +823KkJ

(b) -581KkJ

(c) -435KkJ

(d) +531KkJ

. Which one of the following is:most effective in causing the
coagulation of an As,S; sol?

(a) Kl

(b) AICI3

(c) MgSO,4
(d) KsFe(CN)e

REASONING

Directions. (Q. 126-128): In each of the following questions, choose
the most appropriate alternative to fill in the blank.
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It is difficult to believe what he tells us because his account of
any event is always full of of all sorts.

(a) Discrepancies
(b) Differences
(c) Discretions

(d) Distinctions

The bank clerk tried to money from his friend's account.
(a) Empower

(b) Embellish

(c) Embroil

(d) Embezzle

Eight scientists have the national awards for outstanding
contribution and dedication to the profession-

(a) Bestowed
(b) Picked

(c) Bagged
(d) Conferred

Directions (Q. 129-131): In the following questions, some
parts have been jumbled up. You are required to rearrange these
parts, which are labelled P, Q, R and S, to produce the correct
sentence.

Freedom, is the restricted kind in the sense/(P), the rich and
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poor woman/(Q), that a wide gulf separates/ (R), which a
modern woman enjoys(S)

(@) PSRQ
(b) SRQP
(0 RQPS
(d) SPRQ

. In life, some rules are/(P), as in business/(Q), they seem almost

instinctive/(R), learnt so early that/(S)
(a) RSPQ
(b) QPSR
() RPSQ
(d) QSPR

Kapil, left in an aeroplane/(P), after reading a sailing
magazine/(Q), had decided/(R), to build his own boat nine years
earlier/(S)

(@) PRQS
(b) RSQP
(0 RQPS
(d) PSRQ

Directions (Q. 132-134): In each of the following questions is
choose the alternative which is most nearly the same in meaning
to the word given in capital letters.
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132. DENOUEMENT
(a) Outcome
(b) Eschew
(c) Action
(d) Character

. GAUCHE
(a) Vain
(b) Rich
(c) Polished
(d) Tactless

134. ACCOLADE
(a) Honour
(b) Appreciation
(c) Greeting
(d) Gift

Directions (Q. 135-137): In each of the following questions,
choose the alternative which is opposite in meaning to the word
given in capital letters.

REPRIMAND

(a) Reward
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Appreciate
Encourage

Praise

. IMPERTINENT

(a)
(b)
(c)
(d)

Polite
Indifferent
Unpleasant

Stubborn

EQUIVOCAL

(a)
(b)
(c)
(d)

Mistaken
Quaint
Clear

Universal

Directions (Q. 138-140): In each of the following questions, choose
the alternative which €an be substituted for the given words/sentence.

138. Design made by putting together coloured pieces of glass or
stones -

(a)
(b)
(c)
(d)

Qleograph
Mosaic
Tracery

Relief
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139. The doctrine that human soul passes from one body to another
at the time of death

(a) Metamorphosis
(b) Transition
(c) Transmigration

(d) Extrapolation

140. A style in which a writer makes a display of his knowledge
(a) Pedantic
(b) Ornate
(c) Verbose
(d) Pompous

Directions (Q. 141): In each of these questions, two figure/words
are given to the left of the sign.::.and one figures word to the right of
the sign:: with four alternatives under it out. of which one of the
alternatives has the same relationship with the figures/words to the
right of the sign:: as between the two figures/words to the left of the
sign (::). Find the correct alternative.

Ol |®

1 | 4
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B | R 4|l

@ ® ©. @

Directions (Q. 142): In the following question, choose the
missing word or sign (?) on the basis of the relationship between
the words given on the left/right hand side of the signs.

Doctor: Nurse:: ? : Follower
(a) Worker

(b) Employer

(c) Union

(d) Leader

. One of the, numbers does not fit into the series.

Find the wrong number
1788, 892, 444,220, 112, 52, 24
(a) 52
(b)
(c)
(d)

Directions (Q. 144): In the question below is given a
statement followed by three assumptions numbered I, II and III.
An assumption is something supposed or taken for granted. You
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have to consider the statement and the following assumptions
and decide which of the assumption(s) is/are implicit in the
statement.

144. Statement: Large number of people affected by the flood in the
area gathered at the relief camp for food, water and shelter organized
by the state government

Assumptions:

L.

IT1.

(a)
(b)
(c)
(d)

The relief camp has enough supplies to provide food and
water to the affected people in the area.

All those whose houses are submerged can be
accommodated in the temporary shelters.

Many more affected people are yet to reach the relief
camp.

Only I is implicit

Only I and II are implicit
Only II is implicit

Only II and III are implicit

. Identify the missing part of the figure and select it from the
given alternatives.

4 ?
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(a) ®»  © @

146. Figure (x) is embedded in anyone of the four alternative figures.
Choose the alternative which contains figure (x).

@ ® @ © @

147. Which symbal will appear on the opposite surface to the symbol
X?

(ii)
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(a)
(b)
(c)
(d)

The three figures marked X, Y, Z show the manner in which a
paper is folded step by step and then cut. From the answer
figures (a), (b), (c), (d), select the one, showing the unfolded
position of the Paper after the cut.

LN
&i "

e
.
[

.......... i
.
N
L

@@@@

(a (b) - (0) (d)

SERVANT: QGPXYPR :: KING?
(@) MKPI
(b) CIKLI
(6) . IGLE
(d) IGPI
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149. If P denotes '+’
Q denotes, 'x'
R denotes '+’
S denotes '-,
Then what is the value of 18 Q 12P4R5S 6 =?
(a) 64
(b) 81
(c) 53
(d) 24

Answers
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MATHEMATICS

. (©) 2. (¢)
- (b) 4. (d)
. (0) 6. (b)
- (a) 8. (d)

10. (0

12. (b)

14. (¢)

16. (0

18. (a)

20. (c)

22.

24.

26. (c)

28. (a)
30. (d)
32. (b)
34. (b)
36. (¢)
38. (d)
40. (b)
42. (c)
44. (b)
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45. (b)

PHYSICS

46. 47.

48. 49,

50. 51.

52. 53.

54. 55.

56. 57.

58. 59.

60. 61.

62. 63.

64. 65.

66. 67. (c)

68. 69.

70. 71..(a)

72. 73. (¢)

74. 75. (¢)

76. 77. (c)

78. 79.

80. 81. (c)

82. 83. (a)

84. 85. (a)
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CHEMISTRY

86. (¢) . (a)
88. (b) - (a)
90. (a) . (a)
92. (c) . (a)

94. (a)
96. (a) . (©)
98. (¢)

100. (c) . (©)
102. (b) . (€)
104. (a)

106. (b) . (©
108. (¢) . (©)
110. (b) . ()
112. (d) . ()

114. (a) . (b)

116. (a) - (d)
118 . (b)
120. (¢) . (©)
122. (¢) - (b)
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124. (b) 125. (b)

REASONING
126. (a)

128. (¢)

130. (b)
132. (a)

134. (b)

136. (a)
138. (b)
140. (a)

142. (d)

144. (b)

146. (b)
148. (b)

150. (¢)
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Solutions

MATHEMATICS

2x-1
x3+ 4x2+3x

LetA= xeR:
Now, x> + 4x? + 3x X(x* + 4x + 3)
Xx(X+3)(x+1)
A=R-{0,-1,-3}
The total number of subsets of given set is 2% = 512
Even numbers are {2, 4, 6, 8}.
Case I When selecting only one even.number.
=% =4
Case II When selecting only two‘even numbers
=%C, =6
Case III When selecting only' three even numbers.
=%C3=4
Case IV When selecting only four even numbers = “C4 = 1
Required number of ways
512-(4+6 +4+1)-1
= 496

[Here, we subtract 1 for due to the null set]

Now, (1 + x*)?(1 + x'? + x** + x39)
— [1 + 12C1(X2) + 12C2 (X2)3 + 12C3(X2)3

+ 12C4(X2)4 + 12(X2)5 + 12C6 (X2)6
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F o + PCOAM] x (1 + x2 + x** + x39)

Coefficient of x** = 1°C¢ + °Cy5 + 1

=12C, + 2

—% 14 2%+ ...

Coefficient of constant term is -%.

Given,
(x-a)(x-a-1)+(x-a-1)(x-a-2)+(x-a)(x-a-2)=0
Let x - a = t, then

t(t-1) + (t-1)(t~2) +t(t-2)=0

P-t+t?-3t4+2+t>-2t=0

3t>-6t+2=0

_ 6+ 36-24 _ 6+2 3
23 23

3+ 3
X+a=
3

3+ 3
= x=a-+ 3

Hence, x is real and distinct.

Given, f(x) = x* + ax + b has imaginary roots.
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Discriminant, D< 0 => a’-4b <0

Now, f'(x) = 2x + a
fi(x) = 2
Also, f(x) +f' (x) +f"(x) =0
= x’+ax+b+2x+a+2=0

= xX+(@+2)x+b+a+2=0

—a+2 + a+2 2%2-—4 a+b+2
2

X =

_ —a+2 + a’-4b—4
2

Since, a’-4b <0

a’-4b-4<0

Hence, Eq. (i) has imaginary roots:

3 5
Given, 7 x
x 5 3

X
7 =0

3(3x - 35) - 5(21 - 7x) + x(35-x?) =0
9x - 105 - 105+ 35x + 35x - x> =0
x>-79x 210 =0
(x+10)(x-3)(x-7)=0

x ==10, 3, 7

Let a. and R be the first term and common ratio of a GP.
T, = aR”! = x

To=aR¥" =y

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns \powered by llTians....

T.=aR"l=72

logx =loga+ (p-1)IlogR
logy =loga+ (q-1)IlogR
logz=1loga+ (r-1) logR

log x x 1 loga+ p—11logR p 1
logy y 1 = loga+ q—11logR q 1
logz z 1 loga+ r—1 logR r 1

loga p 1 p—11logR p 1
loga q 1 + g—11logR q 1
loga r 1 r—11logR r 1

pr—1 p—11
+ logR g—1 g—-1 1
r—1.rr—-1 1

CZ—) CZ_C3

0+0=0 (~twocolumns are identical)

If matrix has no inverse it means the value of determinant
should be zero.

If we.put x = 1, then column Ist and IIIrd are identical.

Hence, option (d) is correct.

Letz =x + iy
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. 21
Given, z;i <1

x 2+ y+2 2
2x 2+ 2y+1 2

= X4y +4+4y<4xP+4y? + 1+ 4y
3x% + 3y’ > 3

x2+y2>1

Let f(x) = sin* x + cos? x
(sin 2 x 4+ cos? x)? - 2 sin? x cos® x

1— i.z sin 2x 2

1—& 1 — cos4x

Now, tan (x - y) tany

_sinx-y siny % 2
" cos X—y CcOSy 2

COS X—2y —COS X

COS x—2y +coSs X
cosx

_ COS X—2Yy
COS X

It is a standard result.
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cos A cos 2A cos 2° A

__ sin 2" A
20 sinA

sin® x - cos 2x = 2 - sin 2x

= 1-cos®x-(2cos®>x-1) =2 -2 sin x cos X
-3 cos*x + 2sinxcosx =0
cosx (2sinx-3cosx)=0
cosx =0, (+w2sinx-3cosx=0)

X=2n7t:t§

X=(4n+£1)7

We know that, 2s =a+ b + ¢

a+b+c b+c—-a c+a-b a+b-c
4bZc2

2s 2s—2a 2s—2b 2s-2c
4p2¢c2

s—b s=c

In A APD

a

tan45°» = — = AP=a
AP

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns \powered by llTians....

And in ABPC, tan 45° = =PB =b
DE=a+bandCE=b-a
In ADEC, DC? = DE? + EC?
= (a+ b)? + (b - a)?
= 2(a* + b?)

Now, AB + 2AD + BC - 2DC
= AC + 2AD - 2DC

AC + 2 (AC +€D) - 2 DC

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns \powered by llTians....

3AC- 4DC
3(20C) - 4 (g PC)
6 QC - 6 PC = 6(QC + CP)

k PQ =6 QP = - 6PQ (given)
k =-6

Given, m; =|a;| = 22+ —-12+ 12= 6

m2 =|az] = 324+ —-42+ —-42="56

ms=lag| = 12+ 12+ —-12= -3

Mg =la,l = -124+ 32+ 12= 11

ms m < mg < Mmp

Leta=1+2)-k,b=1+3+k
andc=1-j+ Mk

Since, volume of tetrahedron = % [abc]

Given, PAUB) =P(ANB )= —

Since, P(A N B) + P(A~ B) = g
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—~ PANB =1-L =2
10 10

Also, P(A U B) = P(A) + P(B) - P(A N B)

4 2 3
= = P A +§_E

4 2 3
- — 4=
5 5 10

3
+ =
10

Here, n = 6

According to the question
6C2 I:)2q4 — 4_6 C4p4q2
q° = 4p°
(1- p)* = 4p°
3p2+2p-1=0
(p+1)(Bp-1)=0

= p =§

(~ p cannot be negative)

Since, given linesare parallel.

15=5 . 10

= 3%:32 s
d'=2 = diameter of the circle
Radius of circle = 1

Area of circle = nr®* = n sq unit

Let point (X1, Y1) be on the line 3x + 4y = 5.

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I |Tian5 \powered by llTians....
3x; + 4y1 =5

Also, (x1 - 1)% + (y1 - 2)* = (x1 - 3)* + (y1 - 4)?
= X1+ Vy1-2X1-4y; +5

= x% + Y% - 6x1 - 8y + 25
= 4x, + 4y, = 20

On solving Egs. (i) and (ii), we get, x3 =

The point of intersection of lines
X+3y-1=0and X-2y+4=0is (-2,1).
Let equation of line perpendicular to the given line is
2x -3y + A =0.
Since, it passes through (-2, 1).
2(-2)-3(1)+ »=0
r=7

Required line is 2x =3y + 7 =0

Given equation is

2x% - 10xy + 12y>+ 5x + Ay -3 =0

Here,a=2,h=-5b=12,g = ,f=§,c=-3

a h g
For pair of lines h b f =0
g [ ¢

2 -5 5/2
—5 12 A/2 =0
5/3 A/2 -3
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/12

2 36—% 4+ 5 15
4 4

+2 2 _30 =0
2 2

2
—72-L 4 75 BL_BL_ g5
2 4 4

A%+ 251 +144=0
A+9 A +16 =0

A=-9

Given, X2 -2xy - Xy + 2y> =0
=  (X-2y)(x-y)=0

= X=2y,X=Y

Also, x+y+1=0

On solving Egs. (i) and (ii), we'get

Given pair of lines are x? - 3xy + 2y2 =0

and.(x*-3xy + 2y? + x-2=0
(x-2y)(x-y)=0
(x-2y+2)(x-y-1)=0
Xx-2y=0,x-y=0andx-2y+ 2 =0,
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x-y-1=0

Since, thelines x -2y =0, x-2y+2=0andx-y=0,x-Yy -
1 = 0 are parallel.

Also, angle between x - 2y = 0 and x - y = 0 is not 90°.

It is a parallelogram.

In A OAC,

OC? =22+ 4% =20
Required equation of circle is
A

(x £2)*+ (y £4)> =20

x> +y>+4x:+£8y =0

29. Let centre of circle be C(-g, - f), then equation of circle passing
through origin be

x>+ y>+2,gx+2fy=0

Distance, d =|-g-3| =g + 3
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In A ABC, (BC) = AC? + BA?
= g’+f=(g+3)+2?
= g’+fP=g°+6g+9+4
= f2=6g+ 13

Hence, required locus is y2 + 6x = 13

Given circles are x>+ y? - 2x + 8y + 13
6y + 11 = 0.

Here, Ci=(1,-4),C = (2 -3),
= Tr16-13 =2

and rh= 44+9—-11= 2

Now, d =CiC, = 2—-12+ -3+42=

d?-rf-r§ _ 2-4-2 _
2rmT, | 2X2X 2

cos 0 =

1
2

= 0 = 135°
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Let the required equation of circle be x> + y? + 2gx + 2fy = 0.
Since, the above circle cuts the given circles orthogonally.
2 (-3g) + 2f(0) = 8 = 2g = -2
-2g - 2f = -7
29

A =+7+2=2
3 3

Required equation of circle is

x% + yz—gx+?y=0

3x> + 3y?-8x + 29y = 0

Given,
x2y? = c*
N yz(az _ y2) = ¢
= y'-ay’+c*=0
Let y; + y2> + y3 and y4 are the roots.

Yi+Yy2+ys+ys=0

Given, 4x - 3y'= 5 and 2x? - 3y® = 12

5+3y 2
4

2 —3y2 =12

2
25+9y8 +30y _ 3y2 — 1?2
152 — 30y +71=0

30+ 900-4260
- 30
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10x%2 — 40x+61=0

_ 40+ 1600—4 X 10 X 61
- 2x10

__ 40+ =840
20

-840

2+
20

Pointare 4 2 +—2 14+ -233% 4nd
20 30

—840 —3360
B 2- ,1— .
20 30

Mid point of AB is (2, 1).

35. cos 2a + cos 2B + cos 2y + sin’a + sin® p + sin’ y
= (cos? a - sin? a) +.(cos? B - sin?p)
+ (cos®y -/sin’ y) + sin? a + sin® p + sin’y

cos’a + cos? B+ cos’y = 1

36. We know that image (X, y, z) of a point (X1, Y1, z1) in a plane ax
+by+cz+d=0is

. =2 axq+ by +cz +d
a?+b2+c?

Here, pointis (3, 2, 1) and planeis 2x -y + 3z = 7.

x-3 z—-1
2 3
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 —223-2431-7
- 22+12+32

= E=—20
3

. 2sinx—sin2x ifx# 0
Given, f(X) = —S——,.
I} ( ) 2X COS X "ifx =0
a
. . 2sinx—-sin2x 0
Now, limf x = lim ———— = form
x—0 X—0 2x cosx 0
2 COSX—2COoS 2X

x—>0 2 cosx—xsinx

2-2
=0
x—>0 2 1-0

Since, f(x) is continuous at x = 0

f0 = limfx

X—0

a=20

1—

Given;Z=—2
1 1+ y

Applying componendo and dividendo, we get

1+ y+1-Yy
1+ y-1-y
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=

On differentiating w.r.t. x, we get

dy —214x2 1-x — 1-x 2.2 14x

dx 1+4x 4

1-x 1+x —-2-2x-24+2x
1+x 2

Given, % atan™! x + blog

On integrating both sides,

1 x—1

atan™ x + blog vy

1 1 1

—_ dx
2 x2-1 x2+1

atan ' x + b log i

log 2 —
g x+1

1 x

Given; Y = easin

On‘differentiating w.r.t. X, we get

in—1
y, = edsinx g

1—x2

yi 1-x*=ay
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= 1—x? y? = a%y?
Again, differentiating w.r.t. x, we get
(1 - x*)2y1y2 - 2xy1* = a* 2yy;
= (1-x°)y2-xy;-a’y=0
Using Leibnitz's rule,
(1 - x*)¥n+2 + "Ciyn+ 1 (-2X)+ "C2 yn(-2)
-XYns1 — "C1yn —a%yn = 0
(1 - x*)Yn+2 + Xyns1(-2n - 1)
+yn[-n(n-1)-n-a’]=0

(1- X*)Yns2 - (20 + 1)Xyns 1 = (N? + a%)yn

Given, f(x) = x> + ax® + bx + ¢, a®<.3b.
On differentiating w.r.t. x, we get
f'(x) =3x*+2ax+b
Put f'(x) =0
=  3x*+ 2ax + b=0

—2a+ 4a%?-12b —2a+2 a?-3b
- X = —
2 X3 3

Since, a® = 3b,

x has@an imaginary value.

Hence; no-extreme value of x exist.

2—sin 2x
e* dx
1— cos2x

2—-2sin xcosx
2 sin“ x
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cosec? xe* dx — cotxe* dx
—cotxe®*— —cotx e* dx
— cotxe* dx+c

— cotxe* +c¢

V.4 1
0 1+sinx

Let] =

Given,%z sin x+y tan x+y =1

dz
dx

— dy _
Putx+y =z = 1 t5 =

dz .
——1 =sinztan z=1
dx

Cosz
= —— dz dx
sin“z

Put sinz= t= coszdz =dt

1 1
S dt = xX—c=> —-= x—c
t t

= —coseczZ=x—¢

= X+ cosec x+y =c

Given, y = a sin (bt - ¢cx)
Comparing the given equation with general wave equation

. 2nt 21X
y= asin —— —
T A
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27 27
we get b—?, C—7

(a) Dimensions of% = metre _

metre

Dimensions of bt = Zf.t

. . 2
(c) Dimensions of cx = 7” X =

(d) Dimensions ofgz 2?”/ 27” = A)T= LT!

Thus, option (d) has dimensions.

Let time taken by the body to fall from poeint C to B is t'.
Thent, + 2t' =t,

tr—ty
2

t' =

Total time taken to reach point C

C

A
JHmax
H

vy
A

T=t +t

to—t
=t1+#
2
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_ 2tytt—ty
2

2

Maximum height attained

O

= v= L
m

Kinetic energy, KE =~ mv?

1 2
2n p
= KE cp? = i = constant

Hence, the graph between KE and p? will be linear as shown
below
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> X

p*—>

Now, Kinetic energy KE = % mv?
The velocity component at point P,
vy = (u sin a - gt)
and Vx = U COS 0
Resultant velocity at point P,
V=1Vy] + Vxl

usin® — gt j+ ucosf1

v = ucosO 2+ -usind —gt 2

= u? cos? 6+u? sin?> 60 + g?t?— 2ugtsind

= u? cos?6@ +sin? 0 + g?t? — 2ugt sin 6
KE =% m u? + g?t? — 2ugtsin0
= KE s t2

Hence, graph will be parabolic with intercept on y-axis.

Hence, the graph between KE and t
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t—»
Now, in case of height
KE = - %m(vz)
and v? = (u?- 2gy)
KE = % m(u? - 2gy)
KE=—mgy+%mu2

. 1
Intercept on y-axis = - mu?

*,

A
A
> ."IT?Uz *'f»%;mg =tan 0

o
\

Now,. KE =% mv?

2
KE = m%
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X—p

KE « x2. Thus graph between KE and x will be parabolic.

Power of motor initially = Pg

Let, rate of flow of motor = (x)

. k
Since, power, P, = —— = T8

time t

= mgx

If rate of flow of water is increased by n times, ie, (nx).

Increased power P;

The ratio of power

Py _ nmgx

Py mgx

n
B2 =p: Pp=n:1
Py 1
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Mass of the first body m; = 5 kg, for elastic collision e = 1.

Un=

Suppose initially body m; moves with velocity v after. collision
velocity becomes % .

Let after collision velocity of M block becomes (v2).
By conservation of momentum
miU; + MU = M1vi + MyVvo

or 5u+M><O=5><1u—0+Mv2

or 5Su

Substituting value of v, in Eq. (i) from Eq. (ii). we get

11u

Su.=~+ M
2 10

11
10
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Let third mass particle (2 m) moves making angle 8 with X-axis.

The horizontal component of velocity of 2 m mass particle = u
cos 0 and vertical component = u sin 6

From conservation of linear momentum in X-direction
miU; + MUz = M1vi + MV

or O0=m x4+ 2m (u cos 0)

or -4 = 2u cos 6

or -2 = U Cos 6

Again, applying law of conservation of linear momentum in y-
direction.

0=m X6+ 2m(u sin 0)

6 .
= @ u sin 6

or -3 =usin®
Squaring Egs. (i) and (ii) and adding, we get
(4) + (9) u? cos® 6 + u®sin’ o

u? (cos® 0 + sin? 0)
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13 ms*

Maximum height attained by a projectile

vZR
2gR-v?2

Velocity of body = half the escape velocity

v="1e
2

Now, putting value of v? in Eq. (i), we'get

grR
R

_9R
29R 5

__ gR%/R

The displacement of particle, executing SHM is
y=>5sin 4t+ g

Velocity of particle

dy

5d . T
= —sin 4t + -
dt dt 3

5cos 4t +§

20cos 4t +§
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Velocity at t = 2

r= 20 cos 4X T4z
4 3

dt t==
4

Or wu=20cos T+ g
Now, putting value of T in Eq. (ii), we get
u=20cos —4=
2 3

= —20 sin=
3

The kinetic energy of particle,

KE = % mu?
2

m=2g =2x1073 kg

2

=§><z><10—3>< -10.3

1073 x 100 x 3
3x107!

KE = 0.3]

54. Free body diagram of the two blocks are
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. l
Given, < =

I
Let Young’s modulus of steel is Y; and of brass is Y.

Fl' ll

Y, =
1 Ay Al

And YZ = m

Diving Eq. (i) by Eq. (ii), we get

Y;
Oor ==

Force on steel.wire from free body diagram
T = F1 = (29g) newton

Force on brass wire from free body diagram
Fo=T =T+ 2g = (49) newton

Now, putting the value of Fy, Fy, in Eq. (iii), we get

Y, 29 zrd I, Aly

Yz 4g ) 72'7'12 ) lz ) All
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Initially area of soap bubble A; = 4nxr?
Under isothermal condition radius becomes 2 r,
Then, area A = 4n(2r)?
= 4n. 4r?
167 r?
Increase in surface area
AA = 2(A; -Ay)
= 2(16nr* = 4.7r°)
= 24nr?
Energy spent
W=TxAA
=T. 24nr?
W =247 Tr* ]

Let now radius of big drop is R.

Then ssz3 = %x 3.8

R =2r

where r is radius of small drops. Now, terminal velocity of drop
in liquid.

T
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where n is coefficient of viscosity and p is density of drop o is
density of liquid.

Terminal speed drop is 6 cm s™

T

7,0—09

Let terminal velocity becomes V' after coalesce, then
r_ 2R
9 7

v = p—0(g

Dividing Eq. (i) by Eq. (ii), we get

p-c g

p—oc g

olIN]oN
\‘)HA\‘)PN

<
N

N
<
N

Time period of oscillation,

= L adt
T 2

=§x9><10-7 X 30 —20
=45 x%x 107°

Loss in time = 4.5 x 10 x 0.5
=225%x10%s
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The volume of the metal at 30°C is

loss of weight

V3o =

specific gravityxg

45-25
= =229 = 1333 cm3
1.5xg

Similarly, volume of metal at 40°C is

_ 14.40-13.33
" 13.33 40-30

=8.03 x 1073/°C

Coefficient of linear expansion of the metal is

7y _ 8.03x1073

a=-=
3 3

~2.6x1073/°C

A —>B—> C—> D - Ais clockwise process.

During A — B,.pressure is constant and B — C, process follows p
o %, it means T is constant.

During process C — D, both p and V changes and process D —» A
followsp oc% which means T is constant:
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Hence, from above data it is dear that equivalent cyclic process
is

60. From first law of thermodynamics
Q=AU+ W
or AU =Q-W
AU; =Q; - Wy = 6000 - 2500 = 3500 J
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AUz = Q1 - W, = - 5500 + 1000 = - 4500 J

AUz = Q3 - W3 = -3000 + 1200 = -1800 ]
AUs = Q4 - W4 =3500 -x =0

For cyclic process AU = 0
3500 - 4500 - 1800 + 3500 -x =0

or x =7001]

Efficiency, n = 222 % 100

input

Wy+Wy+ W+ W,
= 212" 37 * %100
Q1+ Q4

2500—-1000—-1200+700
= x 100
6000+3500

1000
= ——x 100
9500

n = 10.5%

From first law of thermodynamics
Q=AU+ W
For cylinder A pressure remains constant

Work done by a system

R
Wzﬁ T, =T,

For monatomic gases

w=1

5
X — 3

W = % 442 — 400 =§R><42

or W = 63R
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But AU = 0, for cylinder A

Q=0+ 63R
Q = 63R

For cylinder B volume is constant,
W=20

and Q =puC, AT

For mono atomic gas
Cy= >R
Q=1Xx > RAT

As heat given to both cylinder is same
63R = >R AT

AT = 42K

According to the figure

H=Hi+ H;

3KA 100-T _ 2KA T=50 KA T—0
l - l l

300 -3T=2T-100+ T

6T = 400

T =28 C
3

Listener go from A — B with velocity (u) let the apparent
frequency of sound from source A by listener
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AS ' Bs
3 3
680 Hz 680 Hz

vV -Vo
v+vg

340—u
340+0

or n’ = 680

The apparent frequency of sound from source B by listener

v+ 340+u
n=n — =680
V—Vg 340-0

But listener hear 10 beats per second.

Or 680 32*% _ ggp 322% _ 19
340

340

Or 2340+u—-340+u =10

u=25ms?

Beats per second when both the wires vibrate simultaneously.

nfxtn,=6

+

L 600=6
m

T~ 606

m

Given that fundamental frequency
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= 600
Dividing Eq.(i) by Eq. (ii), we get

606
" 600

Or 1.01
T

Or - 1.02 %

Or T' =T 1.02
Increase in tension
AT =Tx 1.02-T
= 0.02T
Hence, AT = 0.02
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Fringe width g ==

Let the amplitude of that place where constructive inference
takes place is a.

The position of fringe at p» is

Iy

I> a?
4

Il: 12 = 16' 1

Position fringe from central maxima

A1D
V1= _nd1
Given, n=10

104D
Y1 4

For second source

54, D
d

Interference phenomenon takes place between two waves which
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have equal frequency and propagate in same direction.
Hence, y1 = a sin (ot + ¢)1
y3 = a' sin (ot + ¢2)

will give rise to interference as the two waves have ‘same
frequency o.

The two lenses of an achromatic doublet should have, sum of the
product of their powers and dispersive power equal to zero.

Ratio of magnetic moments of two magnets of equal size when
in sum and difference position is

Mp _ TEG+TE  vi+v)

Mg  T;-TZ  v2-v}

400 + 225
" 400 -225

MA: MB = 25:7

Length of magnet.= 10 cm = 10 x 102 m,

r=15x 1072m
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OP= 225-25= 200cm

Since, at the neutral point, magnetic field due to the magnet is
equal to By

@ M

By = = ————
H ™ 47 op2+ 402 3/2

M

-4 _ -7
0.4 %107 = 107" x 200%X10=4+ 25x10~% 3/2

0.4x1074
107

X 225x107*3/2=M

0.4 x 103 x107¢ 225 3/2 =M

M=1354—m

71. Charge density of long wire

A=1C-m
3

And r=18x10"%m
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E.dS =

ds =

or Ex2ml =%

&0

or E=-—%1_ - 4"

- 272'807'[ - 271'807'

AX2  AX2
2780TX2 4 7T

1
18x1072

9><109><§><2><

= éx 101/=0.33 x 101!

0.33.x10'* NC™?

72. Potential at P due to (+q) charge

1 q
47gy z—a

V1 =
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P
-
(0,0,z)

Potential at P due to (-q) charge

1 —q
Vz = .
drey zZ+a

Total potential at P due to (AB) electric dipole
V=V +V

1 q 1 q
4rey T z—a 4rgy z—a

q z-a-z+a

drey z—a z+a

2qa

4 gy z%2—a?
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Internal resistance of voltmeter is R.

Therefore effective resistance across/B'and C, R' is given by

1 50+ R
+ — =
50

50R

50R
50+R

Or R =

According to Ohm's law
V' = IR’

100 _ 50 R

or .
3 50+R

100 50+R
or —
3 50R

Now, total resistance of circuit

50R

R/'=.50 +
50+R

2500+100 R
50 +R

Or £ “R" =

Now, V" = IR”

100 50+R 2500+100R
3 50R 50+R

= 100 =

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I |Tian5 \powered by llTians....
or 150R = 2500 + 100R

or 50R = 2500
or R = 50 kQ

Resistance of potentiometer wire

1

R —-/? X Z

Or R = 22
AX10

Potential V' I x R’

25p
AX10

Now, again the length of potentiometer wire is increased by 1 m,
then resistance of null position wire:

p Xl
11XxA

RII —

\/H — IR/I
V=V

IX2.5 X1
sl |
AX10 11xA

2.5x11
10

Or =1=2.75m

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns |powered by llTians....

100uH 1uF 100 |
W"’"—g %__'%ﬁf“:_-‘j‘ff“ T Vi

(=)
=/

Impedance, Z= X, ~X. ?+ R?

1 2
Or Z= olL~— + R?
oC

Inductive reactance
X, = oL = 70 x 10° x 100.% 10-° = 70

Capacitance reactance

1
X.= L —
C™ wc” 70x103x1x1076

1 100
7x10°2

As Xc > XL

Hence, circuit behave like as R - C circuit.

Magnetic field at the centre of the loop

B = Uy 1.27R
47 R?

For the wire which is looped double let radius becomes r
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47 r?

l
oy 152
l

4z 2

4

Uy 1l X16 7%
Or B' = =2,
4z 12

1.1

Now, Bz?. :
T

2

2 R

Dividing Eq (ii) by Eqg. (iii) we get

Ho 1111672
Br © 4xm 12
B Mg Il4r?

a7 2
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/
L ——

Magnetic field due to long wire at O point

Ho 1 L
B, = 2—0 = upward direciton
V4

Magnetic field due to loop at O point

B, = fo L2k
2 47" R2

B, = % inupward direction
Hence, resultant magnetic field at centre O

B=B; +B;

B=2‘;°; T+1 T

Work function Wg = 3:31'x 10 ]
Wavelength of incident radiation
A =5000% 10" m
E = Wp+ KE

(According to Einstein equation)

hc

—=3.31 x 107'° + KE

6.62x10734x3x108
5000x1010

KE = - 3.31 x 107'° +

-3.31 x 107 + 2222 107"

(-3.31 x 1.324 x 3) x 107%°

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I |Tian5 \powered by llTians....
= (3.972-3.31) x 10 = 0.662 x 10°]

0.662 x 1071°
E=2"C—

Texio- . = 0.41 eV

From Einstein's equation

E=W0+% muv?

2 E-W,
m

or A charged particle placed in uniform magnetic field experience
a force

el = —104+ 1t

In circuit A, both (p-n) junction diode act as forward biasing.
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Hence, current flows in circuit A.
Total resistance R is given by

+

Or

Or R =2Q

According to Ohm's law
V = IaR

or 8=1Ia%x2

or In = 4A

In circuit B, lower p-n-junction diode is reverse biased. Hence,
no current will flow but upper diode is-forward biased so current,
can flow through it

V = IgR
or 8=1Ig x4

or IB=2A

After impact the bullet and block move together and come's to
rest after covering a distance of 40 m.

By.conservation of momentum,

miU; + MU = M1vi + MyVvo

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I |Tian5 \powered by llTians....
0.02 x 250 + 0.23 x 0=0.02v + 0.23 v

5+ 0 =v (0.25)

%v =20 ms™!

by conservation of energy

~ Mv? = uR.d

~x 0.25 x 400 = x 0.25 x 9.8 x 40

200
9.8 X 40

M= = 0.51

Let after the time (t) the position of A is (0, va t) and position of
B = (vet, 10). Distance between them

YA

o 1{:?)*—"* ;}B = 2;ms‘1

— A

Va = 2 ms
A.T A=2j
(0,0)

—1
X

B O_VBt2+ VAt—lOZ

y
or y%(=(2t)% + (2t -10)?
y2

or =1 = 4t%> + 4t*> + 100 - 40t
S v =8t°+100-40t
Now, < (16t - 40) = 0

t=2=25¢

16
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As  Ll=.16= (-ve)
dt?

Hence, [ will be minimum.

In this process potential energy of the metre stick will - be
converted into rotational kinetic energy.
PE of metre stick = ngl

Because its centre of gravity lies at the middle of the rod.

Rotational kinetic energy E = % 1 o?

B

2

I = moment of inertia of metre stick about point 4 = %

By the law of conservation of energy

1mi2 vp 2
lo =-— £
2 3 l

By solving, we get vg =  3gl

Given, r = 0.4 m,

a=8rads?
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m=4kg, 1=

Torque, 1 = Ia

4 kg

mgr + I. a
4x10x04=1x%x8
1

I =22=2kg-m?

8

I = 2kg - m?

CHEMISTRY

Given: AHf (H) = 218 kJ/mol
ie; % H, —>H; AH = 218 kJ/mol

or Ho~— 2H; AH = 436 kJ/mol

= 2% = 104.3 kcal/mol
4.18

Thus, 104.3 kcal/mol energy is absorbed for breaking one mole
of H-H. bonds. Hence, H-H bond energy is 104.3 kcal/mol.

In Wacker process, alkene is oxidised into aldehyde.
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1 pdcl, cuct CH3CHO
2 H»0 B

CH; = CH; +

Since on ozonolysis, only alkenes produce aldehydes, 'A' must be
an alkene. To decide the structure of alkene that undergoes
ozonolysis, bring the products together in such a way that.0
atoms are face to face and, replace O by double (=) bond. Thus,

H,C ’ CH,
>c =0+ 0 =c<
H H

‘B’ | ‘B’
Replacement of | H3C> C—cC <CH3
O by double bond g o H
‘A’
Therefore, alkyne must be

CH;—C=C—CH, — H, S
(alkyne) Lindlar’s catalyst

H.C _CH
o=
H H

LA?

2NaOH
dilute

OF
— 2NaF + AZ T +H,0

88. 2F, +

The structure of ‘A’ (OF;) is as

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns \powered by llTians....

O

AN

103.2

c bonds made by O = 2

Lone pairs of electrons on O = 2
No. of orbitals used by O for hybridisation
=2+2=4

Hybridisation of O in OF, = sp>

Due to repulsion between" two lone pairs of electrons, its shape
gets distorted. Therefore, the bond _angle in the molecule is
103°,

To decide the structure of alkene that undergoes " ozonolysis,
bring the products togethersin_such a way that O atoms are face
to face, and replace 0 by double (=) bond. Thus,

H,C CH,
> C=0+0=C < -
CHj

acetaldehyde acetone

~ Replacement 3C CH3 '
of O by double bond >C —C<

2- methyl-zhbutene

90. Structure of XeO3
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 Xe
i

= 3pu - dn pi bonds.

Structure of XeO,4

O

71N

4 pn - dn bonds.

91. From de-Broglie's equation
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Paramagnetic property depends upon the number of unpaired
electrons. Higher the number of unpaired electrons, higher the
paramagnetic property will be.

Cu?* = [Ar] 3d°, no. of unpaired electrons = 1

v2* = [Ar] 3d3, no. of unpaired electrons = 3

Cr** = [Ar] 3d%, no. of unpaired electrons = 4
Mn?* = [Ar] 3d°, no. of unpaired electrons = 5
Hence, correct order is -

Cu?t < v¥* < Cr*t < Mn %t

1 mol = 6.023 x 102 atoms
KE of 1 mol = 6.023 x 10" ]
KE of 6.023 x 1023 atoms
= 6.023 x 10*J

6.023 x 10%
6.023 x 1023

= 1.0x 10719

KE of 1atom =

n __ hc . 6.626x1073*x3x108
Venergy = 71 = 600x10~°

=3313x 1071

Minimum amount of energy required to remove an electron from
the metal.ion (ie, Threshold energy)

="hv'- KE
=3.313x 10 -1.0 x 10%°
2.313 x 10719 ]

94.. The thermosphere is the fourth layer of the earth's atmosphere
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and is located above the mesosphere. The air is thin in the
thermosphere. The earth's thermosphere also includes the
region of the atmosphere, called the ionosphere. The ionosphere
is the region of the atmosphere that is filled with charged
particles such as OF, NO". The high temperature in the
thermosphere can cause molecules to ionize.

Sulphuric anhydride is SO3 and its structure is as follows:

O

!

.
07 ™

36, 1 pn, 2 prn- dn bonds are present.

CH3 ' CH3
NaCl CwHCl Cl
Gattermann + Ny
reaction
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I‘{ P—H bond

H,PO, = H—O—P—O—H}

N
O

0
|

H,PO, = P—OH
3ty i1

\

H

two P—H bﬂﬂds

From the definition of dipole moment,
u=8xd
where, & = magnitude of-electric charge
d = distance between particles (here bond length)

U
o=+=

d
Sucl £ HHcl x dy1
SHJ dHcr  Hyp

_ 1.03x1.6 _
7 13x038

3.3:1

SiCl4 + 4H,0 — H4Si0O4 + 4HCI

A
H4SiO4 SiOy + 2H0
1000°c
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100. % of Cd in CdCl; = % x 100

= 60%
Therefore, % of Cl, in CdCl, = 100 - 60 = 40%
40% part (Cly) has atomic weight
=2 x 35.5=71.0
60% part (Cd) has atomic weight

71.0x60
40

106.5

101. 2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H>
sodium meta aluminate

Sodiummetaaluminate, thus formed, is soluble in water and
changes into the complex [AI(H,0)2(0OH)4]", in which coordination
number of Al is 6.

. Average kinetic energy per molecule

8.314
6.023 x 1023

x 300

=6.21 x 10721 JK~1 molecule™?

. Superoxides are the species having an O - O bond and O in ana
oxidation state of —% (Superoxide ion is O7;). Usually these are

formed by active metals such as KO;, RbO, and CsO,. For the
salts of larger anions (like O7), lattice energy increases in a
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group. Since, lattice energy is the driving force for the formation
of an ionic compound and its stability, the stability of the
superoxides from 'K' to 'Cs' also increases.

Perhydrol means 30% solution of H,0.,.
H,0, decomposes as
2H>05 —» 2H,0 + O>

Volume strength of 30% H,0, solution is 100 chat means 1 mL
of this solution on decomposition gives 100 mL-oxygen.

SO, + - SOs3
1L : 1L
2
2L 1L 2L
Since, 100 mL of oxygen is obtained by

=1 mL of HzOz

1000 mL of oxygen will be obtained by

L % 1000 mL of H>0,
100

10 mL of H>0,

_ dCya

105. Buffer capacity, p = .

pH
where, dCya = no. of moles of acid added per litre

dpy = change in pH.

moles of acetic acid
dCha =
volume

_012/60 1
T 250/1000 125

B = 1/125 _ i=0_4

0.02 2.5
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106. (A) Felspar (orthoclase) (KAISisOs)
It is used in the manufacture of porcelain.
(B) Asbestos {CaMgs(SiO3)4}
It is used for fireproof sheets, cloths etc.
(C) Pyrargyrite (Ruby silver) (AgsSbSs)
It is an ore of silver.
(D) Diaspore (Al;03. H,0)

It is an ore of aluminium.

First ionisation energy increases in. a period. Thus, the first IE of
the elements of the second period should be as follows

Be<B<N<O

But in practice, the elements do not follow the above order. The
first IE of these elements is

B<Be<O<N

The lower IE of B than that of Be is because in B (1s?, 2s? 2p?),
electron is to be removed from 2p which is easy while in Be (1s?,
2s?), electron is“to be removed from 25 which is difficult. The
low IE of O than that of N is because of the half-filled 2 p orbitals
in N (1s?, 2s*2p?).

CH; CHO
108. CH; CH, OH + Cl, —2Hcl X3

CCly CHO
3Cl,

Acetaldehyde Y Y
chloral
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L C » CH,COCH,
CH.C aCoO

ilalu
- . RedP
| + 2H,0

_—

CH.CO|OH| . p.o.. CH.CO i
8, 7eTh0, >o+ H.0
CH,CO

714
714

110. € =85.71%

=1429; w2 =2
7.14

_ 1429

H =14.29%

Empirical formula .= CH,
And, empirical formula - weight = 12 + 2 =14
Again, molecular formula weight

= 2 X vapour density

=2X14=28

n=—=2
14

Molecular formula = CH, , = C,H,
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CH,=CH, + HOCl —> CH,—CH,—Cl
(4) |
OH
(B)

+ KCN -EtOH,

CH,—CH,—CN H50) ¢H,—CH,—COOH

| |
OH | OH
©

111. Tripeptides are amino acids polymers in which three individual

amino acid units, called residues, are linked together by amide
bonds.

In these, an amine group "from one residue forms an amide
bond with the carboxyl group of a second residue, the amino

group of the second forms an amide bond with the carboxyl
group of the third.

Therefore, glycine (NH,-CH; - COOH),
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alanine (CH;—CH-—COOH) and phenyl alanine
|

CgHs—CH,—CHCOOH can be liaked in six

|

NH,

different ways.

112. A codon is a specific sequence of three adjacent bases on a
strand of DNA or RNA that provides genetic code information for
a particular amino acid.

Dopamine is produced in several areas of the brain. If the
amount of dopamine increases in the brain, the patient may be
affected with Parkinson's disease. The IUPAC name of dopamine
is 2-(3, 4-dihydroxyphenyl) ethylamine and its structure is as
follows:

CH,CH,NH,

OH

114. ‘Freezing point of a substance is the temperature at which the
solid and the liquid forms" of the substance are in equilibrium."

If a non-volatile solute is added to the solvent, there is decrease

TransWeb Educational Services Pvt. Ltd.
B — 147, 1st Floor, Sector-6, NOIDA, U.P. -201301
Website: www.askiitians.com Email. info@askiitians.com
Tel: 0120-4616500 Ext - 213




I lTla ns \powered by llTians....

in vapour pressure of the solution and thus the freezing point of
the solution is less than that of pure solvent. It is called

depression in freezing point.

EtOHf

——=> C,H: —NC + AgCl

H

!

N-linked to ethyl carbon

116. For the given cell,
Ag|Ag*| AgCl| CI®| Cl,, Pt
The cell reactions are as follows
At anode:
Ag Agt +
At cathode:
AgCl +e - Ag(s) +

Net cell reaction:
AgCl - Ag" +
AG%veqction = 24G°p — 2AGR
78 —129 — -—-109
+58 kJ / mol
AG®° -nFE®°
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58 x 103 J = -1 x 96500 X E°

—58%x1000
96500

= —0.6V

o —_
E cell —

117. Crotonaldehyde is produced by the aldol condensation of
acetaldehyde-

H

CH ——é@—/-—\‘oa L ____él‘__(:HO Dil. NaOH R
3 — 1

acetaldehyde

(nucloeophilicf
H addition)

acetaldehyde

H H

A

]
CH,—C—C—CHO —-=— CH,CH==CHCHO

- ~H0°  rotonaldehyde
OH H (elimination) 3

aldol

BaCl, + 2NaOH — Ba(OH), + 2NaCl
XmBa or'y= Pmpact, ¥ 24m naci
=280x107* +2x 248x107*
-2 x 126 x 10
(280 + 496 - 252) x 10™
524 x 10" Sm? mol™
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Density, d= —=

NO a3
where, Z = number of atoms in unit cell

_dNO a3
T M

Z

3
8.92x6.023x10%3x 362x10710
63.55

= 4.0

Thus, metal has face centred unit cell.

N, + 20, =2NO,

NO, 2

K, =
1 N, 0,2

NO, 2
Ny 0,2

or 100 =

Again, NO, = %Nz + 0,

N, 1/2 0,

K, =
2 NO,

N, 0,2
NO, 2

or K?-=
eqgs. (i) x (ii), ‘we get
100 X KZ =1

1 1
K2=— or K, == = 0.1
100 10

For a first order reaction,

f o 2303 a
= 810,

Let initial amount of reactant is 100.
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A remains constant

100
log7  log4
]og% log4/3
_ log4
log4—1log3

_ 2x0.3010
T 2x0.3010-0.4771

__ QA observed __ —12 o
a = = ==z = —39

IxC
1000

123. Let me concentration or potassium acetate is x.

From Henderson's equation,

salt

pH = pK, + log o

x X50

- _ -5
48 = —log 1.8 x 107 + 10g20xo.11v1

4.8 =4.74 + log25 x
log 25x =0.06
25x'= 1.148

X =0.045M

124. By 24+ — B', we get

Na20 + 503 ﬁNCleO‘]_;

AH = —2 x 146 + Zzﬁ— 418

or AH = - 580.5 ~ 581 kJ
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. As;S3 is a negative sol. It is obvious that cations are effective in

coagulating negative sols. According to Hardy Schulze rule,
greater the valency of the coagulating ion, greater is its
coagulating power. Thus, out of the given, AICIs (AI**) is.most
effective for causing coagulation of As,S3 sol.

REASONING

From problem figure (1) to (2), double figureis converted into
single figure and vice-versa. Also, figures change place in a set
order. Hence, answer figure (d) will replace the sign?

'Nurse' receives instructions from 'Doctor' and 'Follower' receives
instructions from 'Leader'.

24 X 2 + 4 =52,

52 x 2 + 4 = 108,
108 x 2 + 4 = 220,
220 X 2 + 4 = 444,

and so on. Hence, number 112 is wrong and should be replaced
by 108.

. Only_I'and III are implicit because in the relief camp the facilities

of food, water and shelter are available.

. It is clear that answer figure (b) completes the original figure,

which looks like as shown in the adjacent figure. Hence,
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alternative (b) is the correct answer.

146. Clearly figure (x) is embedded in alternative figure (b). The
portion which figure (x) occupies in the-alternative figure has

been shown in the adjacent figure. Hence, the correct answer
figure is - (b),

147. Symbol appearing on the faces of dice can be shown as given in
the figure. We see from the figure that symbol o will appear on
the opposite.face symbol x.
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148. Figure X is the first step in which a circular piece of paper is
folded from upper to the lower half along the diameter. In figure
Y both the extreme ends of the figure X _have been folded to
form a triangle and then as given in figure Z, a cut has been
marked from the right side. It is clear that this cut will result into
two marks, one in the lower half and.one in the upper half of the
paper, when it will be unfolded. Answer figure (b) represents the
correct design of the unfolded. paper and hence, is the correct
answer.

Converting alphabets/ into mathematical symbols as- given
above, we get

18 x 1274 + 5~ 6

—18x§+5-6

18 Xx3+5-6
=54+5-6
=59-6=53

Hence, option (c¢) is the correct answer.
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1.(d)

8. (b)

15. (a)
22. (b)
29. (a)

36. (c)

Chemistry
41. (c)
48. (d)
55. (b)
62. (b)
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30. (d)

37. (c)

42. (b)
49. (c)
56. (d)
63. (d)
70. (c)

77. (a)
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38. (c)
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57. (a)
64. (c)
71.(c)
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4. (a)

11. (c)
18. (a)
25. (b)
32. (a)

39. (d)

44. (c)
51.(c)
58. (a)
65. (a)
72. (a)

79. (b)

Logical Reasoning & English Proficiency

81. (a)
88. (a)
95. (b)

102..(d)

82..(c)
89. (c)
96. (c)

103. (c)

83. (d)
90. (a)
97. (c)

104. (b)

84. (c)
91. (c)
98. (a)

105. (c)
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12. (d)
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26. (a)
33. (d)

40. (c)

45. (a)
52. (d)
59. (d)
66. (d)
73. (b)

80. (d)

85. (b)
92. (d)

99. (c)

6. (b)

13. (a)
20. (c)
27. (a)

34. (c)

46. (d)
53. (b)
60. (d)
67. (b)

74. (d)

86. ()
93. (a)

100. (d)
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MATHEMATICS
1. if o, B are the roots of ax? + bx + ¢ = 0, 8. The mean of a binomial distribution is 5,
11 then its variance has to be
then = p ae the roots of (@) > 5 b) =5
(@ ax*~-bx+c=0 () <5 (d) =25
by ext~bx+a=0 _ 9. If ais the single A.M. between two numbers
(c) ex*+bx+a=20 aand b and Sis the sum of n A.M.'s between
‘ - S
(@) ax*-bx—-c=0 them, then — depends upon
2. The number of real rcofs of the equation A
(x=1)2+(x—2) + (x— 32 = 0s (@) n, a b (b) n, a
(8) 1 v) 2 ) n. @ n
{c) 3 (d) None of these 10. 21 4; 8"15 1631?.._ upto « equal to
3. If 8§ is the set containing values of x (@) 1 () 2
satisfying [x]" - 5{x]+6<0, where [x] 3 T 5
denotes GIF, then S contains _ () 2 (@ 2
. 11. The odds in favour of India winning any
a) (2,4 by (2.4 ; . ; -
@ { ) ) 2 J cricket mafch is 2 : 3. What is the probability
(© [2.3] (d) [2 4) that if India plays 5 matches, it wins exactly
4, Seven people are seated in a circle. How 3 of them? , , ,
. . ” 2 s y
many relative arrangements are possible? @ 503[3) *EJ o) 503[3) [ﬂ
(a) 7! (b) 6! 5/ \5 3/ L3/
(c) P (@) "¢ ‘c, [2 e J [
5. In how many ways can 4 people be seated (c) \5) (@)
on a square table, one on each side? S,.
(a) 4! (by 31 12. ForanAPR. 8, =3 §,. The value of
J"I
{c) 1 (d) None of these equal to
6. Four different items have to be placed in (a) 4 (b) 6
three different boxes. In how many ways () 8 (d) 10
can it be done such that any box can have . . . .
any number of jtems? 13 14 sinx +sin®xsin' X+, =4 +243,
(a) 3¢~ by 4° 0<X</‘[,X;‘-% then x =
@ P, @ @ LX
7. What is the probability that, if a number is 6'3
randomly chosen from any 31 consecutive B = ST
natural numbers, it is divisible by 5? (0) 6 6
(@ 6 7 n 2
() 60'“7 {d)y N f th (d) z o
=7 O = one of these s
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16,

17,

18.

19,

20,

15.

¢ (log, Xy _

n-0 nl

(@ x? (b x

(6) log,(1+x) (d) log,x?

The ends of a line segment are P(1, 3) and
Q(1, 1). R is a paint on the line segment PQ
such that PR : QR =1 &, If Ris an interior
point of the parabola y? = 4x, then

(a) E(O, 1) by * e(—% 1}
1 3
(c) * E(—E, —g]

Set of values for which

{d) None of these

tan3x —tan2x

1+ tan3xtan2x
is true is ‘

(@ ¢

o (5

) n:r+i£, neZ

(ch 2nrr--:-%. neZ

The distance between the lines 3x + 4y = 8
and Bx +8y +15 =10 s
3 33
@ 135 ) 35
a3
{c) 5 (d) None of these

LetA={(3, 4} B(1,2)and P=(2k -1 2k + 1)
is a variable point such that PA + PB is the
minimum. Then k is

U by 0
(@) 3 (b)
7
(c) F {a) None of these
The length of the y-intercept made by the
circle x2 +y?—4x ~By—-5=01s
(a) 6 h) 14
(¢} 214 (g} 3
If x +y=kisnormal to y* =12x, then k =
(a) 3
{b) 6
(c) 9

(d) None of these

. Powered By IiTians
21. The number of vaiues of ¢ such that the
straight line y = 4x + ¢ louches the curve
2
SalYE
) Yy is
(8 0 1
{c) 2 {d) infinite
R
22 i+ 3| -
(a) 1 by 2
L 1
@ 3 @ 5
\
23. Locus of the point z satisfying Re ‘ )
k is a non-zero real number, is
(a) a straight line (b} a circle
{(c) an ellipse (d) a hyperbola
5 - sty CAak) .
24. The points of z satisfying arg Lz+1/ =
lies on
{a) an arc of a circle (b} a parabola
(c) an ellipse (d) a straight line,
25. The ceefficients of the (3rith term and the
{r + 2)th term in the expansion (1 + x)*" are
eqgual, then
{a) n=2r Ly n=3r
{(¢) n=2r+1 {d) None of these
3 5 7
26, S= 1| 2| :“'3—!'7,..»):.
(a) 2e b) e
(c) e—1 (o 3e
27.1fa =13, b =12, ¢c = 5in AABC. then
A
sin— =
1 L2
aj N h) 3
2 1
© \3s @ 7z
3
2tan™ [—J =
28. )
Sin""gf£ [ sin“E
(&) 25 (b) SN "3

o [-%i] cos™ (-12]
25 (d) 73
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28,

30.

31.

32,

33.

34.

35.

Two pairs of straight lines have the
eqguations y* + xy — 12x* = 0 and
ax® + 2hxy + by? = 0. One line will be
common aniong them if

(a) a=-3(2h + 3b)

(b) a=8(h - 2b)

(¢) a=2(b+h

(c) Both {&) and (D)

If a circle passes through the point (3, 4)
and cuts x? + y? = 3 orihogonally, then the
locus of its centre is 3x + 4y = 4. Then A =

{a) 11 {b) 13

(c) 17 {d) 23

For what value of x, the matrix A is singular
3-x 2 2 |

A=| 2 4-x 1
-2 4 -1-x

(a8 x=40,2 hx=1 2

() x=2,3 (d) x=0,3

If 7 and 2 are two roots of the following equation
ix 3 7

2 x 2|/=0, then its third root will be
7 6 X

(@) -9 - (h) 14
{c) % (d) None of these

Period of f(x} = sin® x + cos* x

- .

(@) n ®)y 5

{c) 2= (d) None of these
The range of log, {(sin x)

(@) (= o0, =) (b} (==, 1)

(€) (===, 0] (@) (==, 0)
Izmgl%___kcosx) is equal to

@ § o) -5

© 3 @ 5

36.

37.

38.

39.

40,

41.

42.

3
Let v = logsin(x?), 0<X5§.Thevalueof
dy N
ax at x-7 is
(@) 0 by 1
T
© 5 @) Jx

For the curve x =12 -1, y = t* — t tangent is
parallel to x—axis where

1

(@ t=20 ’ (b)t=—£
1 1
(C)t=5 (G’)t——ﬁ

f(x) = x® — B6x® + 12x — 16 is strictly
decreasing for

{(a) x e R by x e R={1}

(cy x e R* (@ xed

The value of b for which the function
f(x) = sinx — bx + ¢ is a strictly decreasing
function wx eR is ‘ '

(@ be (1,1

by b g (~=, 1)

(c) b el =

{d) be[l =) -
Maximum value of the expression
2sinx + 4cosx + 3 is

(@ 2J5+3

(0) 245-3

(€) J5+3
{d) None of these

If sin@=3sin(@+2a], then the vatue of

tan(6 + o)+ 2tana is

(a) 3 (b) 2
{cy 1 {d) 0
A{1 2],8:[2 1]the (CYSN
3 4 3 4|
(is equal to
. 1
(a) 10 0} 55
(c) 1 (@) -1

Trans Web Educational Services Pvt. Ltd
B - 147,1st Floor, Sec-6, NOIDA, UP-201301
Website:www.askiitians.com Email. info@askiitians.com

Tel:1800-2000-838



I Bl askliTians || §

. Powered By IiTians
43.

44,

47.

48,

486.

If J1+x7 + 1+ y* =a then find =
ﬁr1_ y2

(@) \I1— X

Xt -1 ) .
{c) \/ﬁ (d) None of these

Length of the subtangent to the curve
y=e’is
{a) ev® (b a
2
(c) 2 (d) None of these

PHYSICS
49,

A gold coin has a charge of +107 C. The

number of electrons removed from it is

(a) 108 "

{b) 625 = 10"

{c) 1.6 = 10

{d) 1.6 x 102

A small sphere of mass m and electric

charge q, is suspended by a light thread. A

second sphere carrying a charge q, is placed

directly below the first sphere at a distance

‘d" away. Then

(a) tension in thread may reduce to zero if
the spheres are positively charged

(b) tension in thread may reduce to zero if
the spheres are oppositely charged

(c) tension in thread can never be zero

(d) tension in thread is independent of the
nature of the charges

A pifch ball covered with a tin foil having a

mass m kg hangs by a fine silk thread of

length 7 metres in an electric field E. When

the ball is given an electric charge of g

coulomb, it stands out d metre apart from

the vertical line. The magnitude of an electric

field will be

_mgd mgd
myg¢ mgr

50.

51.

52.

f(x)=x*-3x-2 in[-2, 3} is

5

7
@ Vs
3
0 \7
7
© 5
3
0 5

The current | and voltage V graphs for a
given metallic wire of two different
temperatures T and T, are shown in the

following figure. It is concluded that

T /T
|
Tz
V—>
(@ T, »T, Oy T, =T,
()T, =T, () T, =27,

The resistance of a 20 ¢m long wire is 5 (.
The wire is stretched to form a uniform wire
of 40 ¢m length. The resistance now will be

{a) 50 {b) 10Q2

(c) 20 @ (@) 200 Q

If a copper wire is stretched to make its
radius decrease by 0.1%, then the
percentage increase in its resistance is
approximately

{ay 0.1% (b) 0.2%

(c) 0.4% {d) 0.8%

When a charged particle is acted on cnly
by a magnetic force, its

{a) potential energy changes

{b) its kinetic energy changes

{c) total energy changes

(d) energy does not change
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53.

54.

55.

56.

57.

58.

59.

A positively charged particle projected
towards east is deflected towards north by
a magnetic field. The field may be

(@) towards west (b) towards south
{c) upwards (d) downward

The permanent magnetic moment of the
atoms of a material is not zero, The material

(a) must be paramagnetic

{b) must be diamagnefic

(c) must be ferromagnetic

(d) may be paramagnetic

A paramagnetic material is kept in a magnetic
field. The field is increased till the magnetization

becomes constant. If the temperature is now
decreased, the magnetization

(a) will decrease

{b) will increase

(c) remain constant

{d) may increase or decrease

A metallic wire bent in form of a semi-circle
of radius 0.1 m is moved in a direction
parallel to its plane, but perpendicular te a
magnetic field B = 20m T with a velocity of
10 m/sec. What is the induced e.m.f. in wire?

(@) 4x107 volts () 4x107 Volts
() 4x107" Volts () None of these
A glass rod of length £ moves with a velocity

v in a uniform magnetic field B, what will be
the emf induced in the rod

(a) Zero (b) 0.01 volts
{c) 0.1 volts (¢ None of these

A 104F capacitor is connected across a

200 V 50 Hz A.C. supply. the peak current
through the circuit is

(a) 0.6 A
(©) (0.6\/5) A

An alternating voltage E = 20042 sin (100t)

is connected to a 1 pF capacitor through

an A.C. ammeter. The reading of the
ammeter shall be

(@) 10 mA
{c) 40 mA

(b} 0.6v2 A

T

(b) 20 mA
(&) 80 mA

.. Powered By [iTians

60.

61

b

52,

63.

64,

65.

The first diffraction minima due to a single
slit diffraction is at #=30° for a light of
wavelength 5000 A, The width of the slit is
{a) 5 x 10% cm {b) 10 = 10° cm

{c) 25 x10%cm (d) 1.25 x10° em

A beam of light of wavelength 600 nm from
a distant source falls on a single slit 1.00
mm wide and the resulting diffraction pattern
is observed on a screen 2 M away. The
distance between the first dark fringe on
either side of the central maxima is

(a) 1.2 cm (b) 1.2 mm

(c) 2.4 cm (d) 4.8 mm

A concaye mirror of focal length F produces
a real image n times the size of the object.
The distance of the object from the mirror
is :

@ (n—-1F (b) (n+1)F

n+1 n-1

(¢) ——F (@ —F

An object is placed at a distance of 2f from
a concave mirror. Light reflected from the
mirror falls on a plane mirror. The distance
of the plane mirror from the concave mirror
equals f. The distance of the final image from
the concave mirror (due to reflection at both
concave and plane mirror) is

f
(a) f ) 5
(c) 2f (o) z€ro
A body starts from rest and moves with a
unifoerm acceleration. The ratio of the

distance covered in the nth sec to the
distance covered in 1 sec is

2 1 1 1
@ 5w ®) = 7a
21 1.1
(C)nz n @ 5

The range of a projectile when launched at
angle g is same as when launched at angle
26 . What is the value of g7
(a) 15° {b) 30°
(c) 45° (d) 80°
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67.

68.

FA MU 1 ML D W LI SR W M b

acceleration ¢ . The mass of the baloon is
M. When a mass m is released from the
balloon, it starts rising with the same
acceleration o . Assuming that the volume
does not change when the mass is released,
what is the value of m ?

a 2a

@ g ® 3ig"
a+g a+g
Y] M
() — @
A heavy block of mass M is slowly placed

on a conveyer belt moving with a speed v.
The coefficient of friction between the block
and the belt is 1. Through what distance

wifl the block slide on the belt ?

2

M. v
@ g (b g
v v?
(2 209 (d) 219

Under the action of a force, a 2 kg body
moves such that its position x as a function
3

t
of time is given by X= 3 where X is in metre-

and tin second. The work done by the force
in the first 2 s is

{ay 1,600 J
() 16 J

(b) 160 J
(d) 1.6 J

69. Three particles of mass M each are placed

at corners of an equibterol triangle of side
'd" If the sides are increased fo ‘2d' then
-3GM*

2d

{8} The PE. =

2

3GM
{b) Work done = 74

n

(c} Work done = M

2d
-3GM
(o) P.E = >d

70. The de Broglie wavelength of a neutron when

its kinetic energy is K, is },. What will be its
wavelength when its Kinetic energy is 4k?

A
@ 7z
(c) 22

2
(b) >

(o) 41

72.

73.

74,

TR TR T Y

Foweared By [ITians

e e v e u
n® orbit of an atom of atomic number Z is
proportional to

2 2

n
(a) W

{0) {d) n*z?

NS NMI::

When 2°UJ undergoes fission , 0.1 % of its

original hass is changed into energy. How
much energy is released if 1 kg of Z°U
undergoes fission 7

(@ 9x10%J b) 8x10""J

() 9x10™) {d) 9x10%)

The alternating current gain of a junction
transistor in common base arrangement is
0.88. What is the change in the base current
corresponding to a change of 5 mA in the
emitter current and a change of 4.9 mA in
the collector current?

(@ 0.1 mA

(by 0.2 mA

{c) 0.3 mA

{ch 0.4 mA

Fig. shows a uniform solid block of mass M

.and edge lengths a, b and ¢ . Its M.l about

an axis through one edge and perpendicular
(as shown) to the large face of the block is
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75.

76.

A thick walled hollow sphere has outer radius
R. It rolls down an inclined plane without
slipping and its speed at the bottom is . If
the inclined plane is frictionless and the
sphere slides down without rolling, its speed
at the bottom will be 5,74 . What is the
radius of gyration of the sphere?

R R
ar 3R
© 5 (d) i;"—

How much force is required to produce an
increase of 0.2% in the length of a brass
wire of diameter 0.6 mm? (Young's modulus

for brass = 0.9 x 10""N/m?)

(@) nearly 17 N
(b) nearly 34 N

" (¢ nearly 51 N

7.

78.

79.

80.

(@) nearly 68 N

Aliquid drops at temperature T, isolated from

its surroundings, breaks into a number of

dropleis. The temperature of the droplets will

be

(a) equalto T

(b) greaterthan T

(c) less than T

(d) either (a), (h), or {c) depending on the
surface tension of the liquid

In SHM the net force towards mean position

is related to its displacement (x) from mean

position by the relation

‘i-
(a)FC?CX (b) FCC;

1
(€) Fax? (&) Ff?

The acceleration (a) of SHM at mean position

is
(a) zero {b) ecx
(d) None of these

When the temperature of air rises by 3 K
from 300 ¥, what is the percentage rise in
the velocity of sound?

(a) 0.5% (h) 1%

{c) 2% {d) None of these

{C) wx?

81.

82.

83.

84.

85.

.. Powered By [iTians
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A tuning fork vibrating with 2 sonometer
having 20 cm wire produces 5 beats per
second. The beat frequency does not
change, if the length of the wire is changed
to 21 cm. The frequency of funing fork is
{8) 200 Hz

(b) 210 Hz

© (¢) 205 Hz

{d) 215 Hz

Three rods made of the same material and
having the same cross-section have been
joined as shown in the fig. Each rod is of
the same length. The left and right ends are
kept at 0°C and $0°C respectively. The
temperature of the junction of the three rods
will be )

90°C
0°C
90°C
(a) 45°C (b) 60°C
(c) 30°C (d) 20°C

If ¥ betheratio of specific heats of a perfect

gas, the number of degrees of freedom of a
moiecule of the gas is:

25 3y -1
(@ S -9 (b) 5,7
2 9
@ 3 @ (=1

An ideal gas heat engine operates in Carnot
cycle between 227°C and 127°C. It absorbs

6 = 10° cal of heat at higher {emperature.
Amount of heat converted to work is:

(8) 2.4x10° cal

() 6:x10" cal

{c) 1.2x10% cal

(&) 4.8x10° cal

In a room where the temperature is 30°C, a
hody cools from 61°C fo 58°C in 4 min, The

time (in min) taken by the body to cool from
51°C 10 48°C will be

(a) 4 (b) &
{c) 5 (@ 8
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86.

a7.

B88.

89.

90.

a1,

The energy of first excited state of Liz* will
be

(a) 13.6 eV (b) 27.2 eV
{c) 30.6 eV (d) 40.8 eV

Which of the following phenomena will occur
when two atoms of the elements having
same spin of electron approach for bonding?

{a) Orbital overlap wiil not oceur
(b) Bonding will not occur

(c) Both {a) and (b) are correct
{d) None of these is correct

The number of octahedral sites per sphere
in fcc structure are

(a) 8 (b) 4
{c) 2 (@) 1

Due to Frenkel defect, the density of ionic
solids :

(a) decreases
(b} increases
{c) does not change

(d) change depends on crysial structure
For the given electrolyte A,‘By, the degreze of
dissociation ‘c’ can be given as

i—1
(@ «= x+y-1

(B i=(1-a)+xa+ya
1-1i

1-x-y

{d) All of these

The efficiency of a heat engine is maximum
when

() &=

(a) temperature of sink > tzm orature of
source

(b} temperature of source > temperature of
sink

{c) the difference between temperature of
source and sink is very high

(d) None of these

92,

93.

94,

If three faradays of electricity is passed
through the solution of AgNO,, CuSO, and
AuCl,, the molar ratio of the cations
deposited at the cathodes will be

(@ 1:1:1 (hy1:2:3

() 3:2:1 () 6:3:2

A gas 'X' at 1 atm is bubbled through a
solution containing a mixture of
1MY and 1M Z"~ at 25° C. If the standard
reduction potential of Z > Y > X, then

(a) Y will oxidize X and not Z

(b Y will oxidize Z and not X

(¢} Y will oxidize both X and Z

(&) Y will reduce both X and Z

The rate constant of a chemical reaction
can be increased by

(a) decreasing the temperature

" (b) increasing the temperature

95.

96.

97.

{¢) increasing concentration of reactants
(d) decreasing concentration of reactants

Consider the two equations at a particular
temperature

2N,0, — 4NO, + O,
N,O; ~— 2NO, + %Oz

If E, and E, represents the activation energy
for the first and second reaction respectively
then

(@) E,>E, (b) E,<E,

(c) E,=2E, () E,=E,

Which one of the following is an example of
a hydrophilic colloidal sol?

(a) sulphur

(b) As,S,

(c) gold sol

{d) starch

In P,O,, the number of oxygen atoms

attached to each phosphorus atom is
(@2 {b) 3
(c) 4 (o) 5
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58.

89.

100.

101.

102,

103.

104.

1035.

Which of the following compound acts both
as an oxidising as well as reducing agent?

(a) SO, (b) MnO,

(e) ALD, (dy Cro,

Green vitriol is

(a) CuSO, (b) CuS0O,7H,O

(¢) CuS0,.5H,0 (o) FeSO,7H,0
Only lanthanide which Is radioactive is

(a) Sn by Yb

{c) Pm {d} Eu

Whenr ZAl is bombarded with « particles,
aradioactive lsotope of phosphorus 3P with
the emission of .... is formed

(a) nzutrons (b) protons

(c) positrons {d) electrons

A fresihly prepared radioactive source of half
life period 2 hours, emits radiations of
intensity which is 64 times the permissible
safe level. The minimum time after which if
wolld be possible to work with this source
is

(a) 6 hours (b) 12 hours

(c) 24 hours () 48 hours

Which of the following has the highest
pararnagnetism?

(@) [Cr{H,0) > {b) {Fe(H,0)

() [CLUH,O) (@) [Zn{H,0) ]
Which of the following will form an
octahedral complex?
{a) d* (low spin)

(c) df (low spin)

(b) d® (high spin)
(a) all of these
The correct statement about A, B, C is

COOCH, COOH COOH
H oHH OH He——OH
H—tr—-0H H—— CHHO——H
Rk COOCH, COOCH,
= ® ©

{a) A and B are identical
{b) A and B are diastereomers
(¢} A and C are enantiomers

{d) A and B are enantiomers

106.

107.

Phenal and benzeoic acid can be
distinguished by
{a) aqueous NaHCO,
(b) agueous NaNQ,
(c) agueous NaOH
{d) conc. H,50Q,
@O
(v

e O

CH,
[ ] Ih

@1=>0>1>mN
By W=1>1=>I
©l==1v=Iil
=0 =>1

108. When acetaldehyde is heated with Fehling's

108.

110.

111.

InHS,

solution, it gives a precipitate of
(@) Cu

) Cul

(c) Cu+ Cu,0 + CuO

(@ Cu,0

The principal organic product formed in the

reaction .

CH, = CH(CH, ), COOH+ HBr 2=,
is

(a) CH,CH(Br})(CH,), COOH

(b) CH, = CH(CH,), COBr

(c) CH,Br(CH,), COOH

a
(d) CH, = CH(CH,), CHBrCOOH
Secondary nitroalkanes on treatment with
nitrous acid form
(a) nifrolic acids
(¢) pseudonitroles
[ R-NH, N
accepting tendency will be
(@ I">NH, >R —NH, >HS"
{b) NH, >R —NH,>HS >I"
{¢) R—NH,>NH, >HS >1I
() HS" >R —NH, >NH, >I

(b) carboxylic acids
(d) ketones
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113.

114.

115,

116.

117.

118.

(a) sulphur reacts to form new compound
(h) sulphur cross links are introduced

(c) suiphur forms a very thin protective layer
over rubber

(dy All the statements are correct

Which of the following does not represent a
disaccharide?

(a) Maltose (b Sucrose
(¢} Laciose {d) Dextrose

Which one of the following vitamins contains
a metal atom?

(&) Ribcflavin (b} Vitamin B,
(¢} Vitamin A {c) Vitamin B,
Veronal, a barbiturate drug is used as
(a) antihistamine (b) sedative
(c) antiseptic (d) anti-malarial

Gay Lussac’s law of gaseous volume is
derived from .

(&) law ot definite proportions

{h) law of multipie proportions

(¢} law of reciprocal proportions

(d) experiment‘ai observation

One litre flask contains air, water vapour and
small amount of liquid water at a pressure
of 200 mm Hg. If this is connected to another

~one litre evacuzated flask, what will be the

final pressure of the gas mixture at
equilibrium. Assume the temperature to be
50° C.

{Agueous tension at 50° C = 83 mm Hg)
(a) 120.56 mm

(by 230 mim

(c) 148.5 mm

{d) 109.4 mm

The correct order of decreasing ianic radius
among the following anions would be

(@ se®, I, Br, F, O%

by F, Br, O, Se™, I’

(¢) I, Se*, Br, 0", F~

(@ F, 0", Br, 8se*, I

121,

122,

123.

124,

125.

Pmuere.:flﬁy IITiams
3

A

This reaction is set up in agueocus medium.
We start with 1 mole of I,and 0.5 mole of |-
in 1 L flask. After eguilibrium, the 2xcess of
AgNO, gave 0.256 mole of yeliow ppt. Then
the equilibrium constant is

(@) 1.33 (h) 2.68
{c) 2.00 (&) 3.00

. At 80° C, pure water has [H'}= 10° M. The

value of K at 90° C is

(@) 10 by 10~

() 10 (e 107

Nitregen dioxide cannot be obtained by
heating

{a) PB(NO,), {b) Cu(NQ.,),

(c) AgNO, (@) KNO,

Which of the following is heterocyclic

aromatic species?
(@) [ ] (b) U |]
O

(C)U | (@) (’I‘j

O

Which of the following halides undergces
nucleophilic substitution most readily?

(a8 p-H,CCH,CI
(h) o-MeOCH,Cl
(¢} p—-CICH.CI
{(d) C,H,.CH{CCH,
Dumas’ method involves the determination

of nitrogen content in the organic compound
in the form of

{a) NH, by N,
{c) NaCN {&) (NH,),S0,
Group V cations are precipitated in form of

carbonates by (NH,},CO,. Why can we not
use Na,CO, in stead of (NH,),CO,?

(a) Because Na,CO, will precipitate MgCO,
(by Because Na,CO, is insoluble in water
{c) Because it is an icnic compound

(¢h None of these
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LOGICAL REASCNING

126. In a certain ceode language MADRAS is
coded as ' ARSARS', then how will 'MUMBAI
be coded in that language?

(@ UBMUBM
MUBIUBI
(O MUMMUM

(h MBAMEB A
127. Find the Jast number of the following number
SEries
10, 8, 16, 13, 39, 35, 7
{a) 75
{by 100
(cy 130
(d) 140
128. If *»* means subtract, ' means muitply, '+
means divide and '— means add, then which
of the feilowirg would result in & value of
10
(@ 15+ 12x322-3
M 1h =12 :-3+2-3
() 15+ 12 =3 -2
()15 =12 +3+2~3
Directions (Q. 129 —120): In fhese questions,
there are lwo sets of figres The Problem
Figures and the Answer Figures, The four
Froblem Figuires make a sanes. Thal means
they change froim left lo fight [ a specific order.
The question is, if the figures conlinue to change
in the same order, what should be the third figure,
50 that the series js caompletaed?

[an

Study the following problem pased on series.

Problem Figures
@ @ @
I 1 IO

Answer Figures

QOIS

(@ () (©) {c)

<
%

Study the peosition of the dot in ali the Problem
Figuras. Mote that it keeps moving around the
sguara in the clogkwise direction. Where wauld
it be in the third position? If you observe in the
second fiqure, the dot is at the upper right corner
and in iz fourth figure the dot is at the bottom
left corner. Hence, in the third figure, it should
be at the hotiom right corner. Therefora, the
answeris b.

Now, solve the fallowing guestions.

129. Problem Figuras

fa & iz @& & 5 o )
T €]
A ale (2 o
cRep e T Bmel g
|Lva' 8w O a2 @ o o

Answer Figures

o & @l & B|e @ o8 e o
J & aSY;
Qj}? @ P‘}(S L) c% @ S% L4
) -] @,L' LR g a8
(e Wy () (ch

130. Probiem Figures

2% U @ o (# U #[@# b
) 1

A~ TR W i YOC @ G
bt @ 7 onn SR  RAE
Answer Figures

T % UG a3 W LIb e 9]

~ AR 2 B HH oz %

b 4 @ U aﬂb#@@ # U

(@ {c) (@)

Directions (Q. 131 - 132): /n each of the following
problems a refated pair of figures is folfowed by five
numbered pairs of figures. Select the pair that has
a similar refationship to that of original pair. The bost
answer is to be selected from the given choices.

131,

[ L
r _‘\,,\'\

il

: N .
OO Gl

) - [
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132.

133,

134,

135.
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ABC:DE®

H@D:!GAF

G FE'CBH

I i

8 910:1312@ | « 4 =ix-@

15@1:14 89 || S@x:i+*+

14131215 1110 || = — +!=1S
{a) (b}

PQR:S U~ 123450

W+5:VPQ 8@ 4:718

VUT!RTW || 76 5328
(c) {d)

in a family of 8 members A, B, C, D, E and
F. There are three males and three females.
There are two fathers, C is aunt of F who is
the grandson of A. D is the daughter in law
of E who is mother of C. What is the relation
between D and F?

(a) Father-son

(b) Sister-brother

{c) Sibling

(d) Mother-son

Five persons Anurag, Anuj, Ajay, Atul and
Anand live in a five storey building at
different floors. Anurag lives above Ajay but
below Anand. Atul lives above Ajay but
below Anurag. Anuj lives below Anand but
above Atul. In which fioor does Anuj live?
(@ 2nd {b) 3rd

{c) 4th () Either (b) or (c)
What is the missing number?

B &P G

136.

137.

138.

139.

SOLVED PARPER 2013

Insert the missing number,

23 22 24 21

46| |47 45 48 2
24 23

@ 75 ) 28
25 25

© 27 ) g

There are fifty birds on a tree. A hunter shot
at them with a rifle and three birds fell dead.
How many birds were left on the tree?

(a) 47 '

{by 45

(c) 46

(d) None

Ram is older than Shyam and Raju. Raju is
older than Kumar. Sachin is younger than
Shyam but older than Kumar. Sachin is
younger than Raju. Ram is younger than
Saurav. Who is the oldest man?

{a) Ram (L) Shyam

{c) Raju (c) Saurav

Sheetal beats Hema at Tennis but losses to
Monica. Sonali usually wins against Hema,
sometimes against Sheetal, but never
against Monica. Who is the weakest player?
(3) Sheetal

(b) Hema

{c)} Sonali

{d) Monica

Directions for question 140: Read the information
and answer the questions given below:

‘A + B’ means 'A is the daughter of B/,
‘A x B means ‘A is the son of B', and

IA_

B' means 'A is the wife of B'

140, If T— 8 x B — M, which of the following is

not true?

(a) B is mother of S,

() M is the husband of B.
{c) T is the daughter of M.

(d) T is the daughter-in-law of B.
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ENGLISH

Directions (Q. 141 —144): The passage given
below is followed by a set of questions. Choose
the best answer for each question.

PASSAGE - |

Given overwhelming evidence for the primacy of
sociocuitural factors in determining both drinking
patterns and their consequences, it is clear that
ethnographic research findings on the social and
cultural roles of alcohol may have important
implications for policy-makers - particularly in
areas such as Europe where economic and
political ‘convergence’ could have significant
impact on drinking-cultures and their associated
lifestyles.

In this context, it is essential for those concerned

with policy and legislation on alcohol to have a
clear understanding of the sociocultural functions
and meanings of drinking. This passage outlines
the principal conclusions that can be drawn from
the available cross-cultural material regarding the
gymbolic uses of alcoholic beverages, the social
functions of drinking-places and the roles of
alcohol in transitional and celebratory rituals.

From the ethnographic material available, it is

clear that in all cultures where more than one
type of alcoholic beverage is available, drinks
are classified in terms of their social meaning,
and the classification of drinks is used to define
the social world. Few, if any, alraholic beverages
are 'socially neutral. every drink is lcaded with
symbolic meaning, every drink conveys a
message. Alcohoi is a symbolic vehicle for
identifying, describing, constructing and
manipulating cultural systems, values,
interpersonal relationships, behavioural norms and
expectations. Choice of beverage is rarely a
matter of personal taste.

At the simplest level, drinks are used to define
the nature of the occasion. In many Western
cultures, for example, champagne is synonymous
with celebration, such that if champagne is
ordered or served at an otherwise 'ordinary’
occasion, someone will invariably ask "What are
we celebrating?”

In the Weiner Becken in Austria, sekt is drunk on
formal occasions, while schnapps is reserved for

more intimate, convivial gatherings - the type of
drink served defines both the nature of the event
and the social relationship among the drinkers.
i'he choice of drink also dictates behaviour, to
the extent that the appearance of a bottle of
schnapps can prompt a switch from the 'polite’
form of address, sie, to the highly intimate du.

141. According to the author,

{(a) Drinks are classified in order to define
the economic scenario of the country,

" (b) Drinks are classified in order to depict
the real-life political situation of the
world.

(¢) Drinks are classified in order to define
the saocial world.

{d) Drinks are classified on the basis of
public demand.

142, All of the following are true in ferms of the
passage except: :
(@) Champagne is similar to celebration in
Western countries.
{b) Drink determines the behaviour of the
person.

(¢} Every drink carries a symbolic meaning
with it.
{d) All alcoholic drinks are "socially neutral™

143. The author states the different functions of
drinking in order to:
{a) describe that drinking is socially positive.

(b} the names of different drinks and the
occasions when they are consumed,

(¢} bring about the hidden aspects of the
Western culture.

(d) emphasize that alcohol is a symbolic
representation of determining cultural
values, relationships and behavioural
patterns.

144. Which of the following words is closest in
meaning to the word "convivial” used in the
fifth paragraph of the passage?

(a) Genial (b) Intimidate

{c) Harassing {¢h Rude
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Directions (Q. 145 — 145): EFach guestion below
consists of a word, followed by four words. Choose
the word that is most nearly the same in meaning

SOLVED PAPER 2013

Directions (Q. 148 — 148): Fill in the hlanks with
the suitable collective nouns from the options
given below the senfenices:

fo the word given in the guestion. 148. They were delighted to see a ____ of fish
145. Incongruous near the bank of the river.

(@) regular (b) fighting (a) platoon (h} shoal

(c) discordant (d) mandatory (c) tidings {d) meeting

146, Felicity 149. Children were excited toseea___ of candies.
{(a) jubilation (h} encouragement (a8) mint (DY plague
(c) appropriale (d) pleasant {c} wisp (ch prattle
Direction for gquestion 147: Choose the aclive 150. Further complicafing the situation in the US
form of the sentence given helow:; is the fact that whatever decision is made
147. Akki was made to join the art academy can be overruled by the family.
because of his father's interest. (a) lhat whatever decision is made can be
(ay Akki was forced to join the art academy overruled by the family
because of his father's interest. {b) whatever decisicn is made can be
() Akki took the decision of joining the art oveiruled by the family
academy because of his faiher’s interest. (c) that wnhat decision is made can be
{c) AKIi's father is responsible for his joining overruled by the family
of the ant academy. {(cfy that whatever decision is made can be
(ch Akki joined the ari academy because ruled by the family
of his father's interest.
ANSWERS
MATHENATICS o
1.0 2.{ch 3. (o) 4.(h 5. (b} 8. (d) 7. (c) 8. (c) 9. (d) 10. (5
1. (c) 12.(0) 13.{(c) 14.ia) 15.(b)y 1i6.(a) 17.(b) 18.(c) 19.(c) 20. (c)
21.(c) 22.(dh 23.(h) 24.{a) 2b5.{a) 26.(d) 27.(¢d) 28.{a) 29.{(d) 30. (c)
31.(d) 32.{(hy 33.(h) 34.(c) 35.(a) 36.(d) 37.(c) 38.{(ch 39, (c) 40, (a)
M. (d) 42.(b) 43.(bL)y 44.{h) 45.(a)
PHYSICS
46.(b) 47.(a) A8.{(a) 49.{a) b0.(c) b51.{a) B2.{c) 53.{¢) 54.{c) 55 (a)
56.(b) 57.(d) 58.(d} 59.(h) 60.(h) 61.(d) 62.(¢) 63.(c) 64.(a) 65.(D)
66.(by 67.(c) B88.(cy 69.{b) T0.(h)y T1.{&} T2.(dh 73.(a) T4.(a) 75.(h)
76.{c) 77.(cy 7B.{ay 79.(ab) 80.(z) Bl.(c) 82.(h B3 () B4 (c B5. ()
CHEMISTRY
86,(c) 87.{c) 8B.(¢) 89.{c) 90.{c) 91.{c) 92.{ch 83.(a) 94.(D) 95. (d)
86.(a) 97.(c) S8.(a) 99.(d) 100.{c) 101.(a) 102.{b) 1103.(Hy 104.(c} 105 ()
106. (@) 107.{d) 108.(d) 109.(c) 110.(c) 111.(c) 112.(D) 113.(ch 114.(b) 115.(h)
116.{d) 117.(c) 118.{c) 119.(a) 120.(c) 121.(d) 122.{c) 123.(¢) 124.(b) 125.(a)
LOGICAL REASONING : '
126.{b} 127.(d) 128.(d) 129.(d) 130.{¢} 131.(h) 132, (d) 133.(d) 134.(ch 135.(c)
136. (¢) 137.(¢) 138.(d} 139.(h) 140. (c}
ENGLISH '
141, (¢) 142.(d) 143.(d) 144.(a) 145, (c) 146.(a) 147.(d) 148.(h) 149.{a) 150.(c)
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MATHEMATICS
1. () 2.{dh 3. (o) 4, () 5, (b) 5. () 7.(c) 8. {c) 9. (d) 10. (b)
1. (c) 12.(0) 13.{(c) 14.ia) 15.(b)y 1i6.(a) 17.(b) 18.(c) 19.(c) 20. (c)
21.(¢) 22.(ch 23.(h) 24.{(a) 25.{a) 26.(0) 27.(d) 28.{a) 29.{0) 30. (c)
31.(d)y 32.(hy 33.(h 34.{(¢c) 35.(a) 36.(d) 37.(c) 38.{(ch 39.(c) 40, (a)
1. (dy 42.(by 43.(by 44.{b) 4b.(a)
PHYSICS
46.(b) 47.(a) 48.(a) 49.(a) 50.(c) 5i.{a) 52.(c) 53.(c) 54.(c) 55.(a)
56.(b) 57.(d) 5B.(d} 59.(h) 60.(h) 61.(d) 62.(c) 63.(ch 64.{8) 65.(b)
66.(h) 67.(d) 68.(c} 69.(b) 7O0.(h) T1.{by 72.(d) 73.(a) T4.(a) 75.(h)
76.{c) 77.(c) 7B.(a) 79.(ah) 80.(a) Bl.(c) B82.(h) 83.(c) B4 (c) B5. (D)
CHEMISTRY
86.(c) 87.(c) 88.() B89.{c) 90.(c) 91.(c) 92.(d) 93.(a) 94.(h) 95.(c)

96, (a) 97.(c) 98.(a) 99.(d) 100.(c
106. (a) 107.(d) 108.(d) 109.(c) 110.(c
116.(d) 117.(c) 18.(c) 119.(a) 120.(c
LOGICAL REASONING .
126.(b) 127.(c) 128.(d) 129.(d) 130.(ch 131.(b} 132.(d) 133.(d) 134.(c) 135. (c)
136. (¢) 137.(d) 138.(c) 139.(n) 140.(c)
ENGLISH '
141, (c) 142.(d) 143.(d) 144.(a) 145.(c) 146.(a) 147.(d) 148.(b) 149.(a) 150, (c)

101. (@) 102.(b) 103.(H) 104.(c) 105.(q)
111, (¢) 112, () 113. () 114.(b)  115. (H)

)
)
)
) 121.(d) 122.(c) 128.(d) 124.(b) 125.(a)
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