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Q.1

Q.2

SECTION-a [PHYSICS]

Three rods of equal length are joined to form
an equilateral triangle ABC. D is the
midpoint of AB. The coefficient of linear
expansion is ay for AB, and a, for AC and
BC. If the distance DC remains constant for
small changes in temperature -

A Do B
/\
C
(D) oy =02 (2) o1 = 202
1
(3) a1 = 4oz 4 ar= > o

The friction coefficient between board and
the floor in the figure is pn. The maximum
force that the man can exert on the rope so
that the board does not dlip on the floor is

L

m

D pM+m)g

p(M +m)g
2 .
(M +m)g

Q@ uM-m)g (4) T

Q.3

Q.4

For given system, the acceleration of B is
given by-

A ' - :
12 m/s?

(1) 6 m/s* (2) 2 m/s®

(3) 4 m/s’ (4) none of these

The graph shows the variation of temperature
(T) of one kilogram of a material with the
heat (H) supplied to it. At O, the substance is
in the solid state. From the graph, we can
conclude that

TA
A(Hy, T)AB P T2
B(H2 Ty)
0

H’

(1) T,isthe melting point of the solid

(2) BC represents the change of state from
solid toliquid

(3) (Hz2 — Hy) represents the latent of fusion
of the substance

(4) (Hs — Hy) represents the latent heat of
vaporization of the liquid
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Q.5

Q.6

Consider a hicycle wheel rolling without
dlipping on a rough level road at a linear
speed as shown in figure. Then —

(a) the speed of the particle A is zero

(b) the speed of B, C and D are all equal to vq
(c) the speed of Cis2vq

(d) the speed of B is greater than the speed of O
Dab (@bc @cd @Aac

A spherical hollow is made in a lead sphere
of radius R, such that its surface touches the
outsde surface of lead sphere and passes
through the centre. What is the shift in the
centre of mass of lead sphere due to the
hollowing —

R R R
- @, &5 @R

Q7

Q.8

Q.9

Q.10

A thin wire of length ¢ and uniform linear
mass density p is bent into a circular loop
with centre O and radius r as shown in figure.
The moment of inertia of the loop about the
axisXX'is

Xt A I X'
o0° |r
o)
3pl® pt® 3pt® pt®
1 2 3 4
@ 8n? < 16n° @ 8nr @) 8n’r

The velocity of acar is given by

v = (10 /st — (5 m/s’) t2
Initially car at x = 0 at t = 0. Time taken by
the car to reach its maximum positive x-
coordinatesis—
(1) 0s 2 1s 3 2s (4 15s
The pitch of a screw gauge is 1 mm and there
are 100 division on its circular scale. When
nothing is put between its jaw, the zero of the
circular scale lies 4 division below the
reference line. When a steel wire is placed
between the jaws, two main scale divisions
are clearly visible and 67 divisions on the
circular scale are observed. The diameter of
thewireis
(1) 271 mm
(3) 263 mm

(2) 2.67 mm
(4) 2.65 mm

If the volume of a gas is doubled at constant
pressure, the average trandlationa kinetic
energy of its molecules will-

(1) be doubled

(2) remain the same

(3) increase by afactor J2
(4) become four times
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Q.11

Q.12

Q.13

Q.14

In a simple pendulum, the breaking strength
of the string is double the weight of the bob.
The bob is released from rest when the string
is horizontal. The string breaks when it makes
an angle 6 with the vertical-

(1) 0 = cos™ (1/3) (2) 0 = 60°

(3) 6 = cos ™ (2/3) (4)0=0°

A baseball is projected with a velocity v
making an angle 6 with the incline of
inclination angle a as shown in figure. Find
the condition that the ball hits the incline at
right angle.

(1) cot 6 =2tan o
(3) tanO6=sina

(2) sinb=cosa
(4) cotO=tana

A ball of mass mis fired verticaly upwards
from the surface of the earth with velocity
Nnve, Where Ve is the escape velocity and n < 1.
Neglecting air resistance, to what height will
the ball rise ? Takeradius of theearthas R :
(1) RIn? (2) RI(L-n%

(3) Rn?/ (1-n?) (4) Rn?

A cubical vessel open from top of side L is
filled with a liquid of density p then the
torque of hydrostatic force on a side wall
about an axis passing through one of bottom
edgesis—

gL’
3

WP g P (g By @

Q.15

Q.16

Q.17

On a smooth inclined plane, a body of mass
m is attached between two massless springs.
The other ends of the springs are fixed to firm
supports. If each spring has force constant K,
the period of oscillation of the body is:

k

0

(1) ZNE (2 2%@
3 2n /mgzs:(ne @) 2n /2mgksin6

The temperature of a hypothetical gas

increases to v/2 times when compressed
adiabatically to half the volume. Its equation
can be written as -

(1) Pv*? = constant
(3) PV = constant

(2) Pv®? = constant
(4) Pv*? = constant

The highest temperature of the gas, attained
if the pressure of an idead gas varies
according to the law P = Py — aV?, where Py
and a are constants, is -

1/2

2nR | 3a
1/2
D) Toa= 2 2[R
3 nR (3a
1/2
P (P
AT -_0 |0
) o= 22 (&aj

(4) none of these
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Q.18 Two plates whose masses are m;, and m,

respectively are connected by a massless
spring as shown. The force to be applied on
the upper plate for it to raise the lower one
when thisforceisremoved is-

m

my

FF T Frrrrrrs

(F=myg. (QF=m,g.
Q@ F<(m-my)g (4 F>(m +my)g

Q.19  Which of the curves in figure represents the
relation between Celsius and Fahrenheit

temperature -
°C
e
N < OF
2 /\
H1 (22 ()3 (4) 4

Q.20 The position vector of aparticleis
T = a[cos ot i + sinot ]]. The velocity of
the particleis
(1) paralel to position vector
(2) directed towards origin
(3) directed away from origin
(4) perpendicular to position vector

Q.21

Q.22

A radioactive nucleus initially at rest it
decays by emitting an electron and neutron at
right angles to one another . The momentum
of the electron is 3.2 x10% kg m/s and the
momentum of the neutron is 6.4x107% kg
m/s. The angle of the recoiling neutron
nucleus with the direction of the electron
mation is -

(1) & —tan ™ (2) (2) tan'(2)

(3) tan (0.5) (4) g +an '(2)

Figure shows alaminain x-y plane. Two axes
z and Z pass perpendicular to its plane. A
force F acts in the plane of lamina at point P
as shown. Which of the following are true ?
(The point P is closer to Z-axis than the
z-axis.)

(1) Torque~ caused by F about z-axisisaong — k
(2) Torquet caused by F about Z axisisdong — k
(3) Totd torqueisgivenbyt=t+t'.
(4) Totdl torqueisgivenbyt=t—71'.
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Q.23 A particle of mass m i§ moving in acircullar SECTION-b [CHEMISTRY]
path of constant radius r such that its

centripetal acceleration a. is varying with

time as a = K3t*, where K is a constant. The Q.26 The ratio of pH of 0.05 M and 0.005 M

power delivered to the particle by the forces H2S0, solutions will be —
actingonitis- » 20 @M2:1 21:2
(1)0 (2) mk’rt 3)1:15 (4)15:1
(3 L ke (4) 2mik?r?
3 Q.27 A huffer that is a mixture of acetic acid
— 5 :

Q.24 A body of density d and volume V floats with (Ka = 2 x 10™) and potassium acetate has
volume V; of its total volume V immersed in a [CH,COO] o .
liquid of density d; and the rest of the volume pH = 5.18. The [CH.COOH] ratio in this
V, immersed in another liquid of density ds (< 3
d;). The volume V; immersed in liquid of buffer is approx -
dens'ti; dlt;s' e 01:1 @3:1

- +
Q) ( 2 jv 2 ( 2 Jv (3)5:1 (4)1:3
d, —d, d, +d,
@ (dl—dzjv @ Yy Q28 M (OH), has a Kg of 4 x 10° and its
d; d, solubility is10° M. Thevalue of x is:
(1) 4 21 33 (4) 2

Q.25 A uniform rod of length | and mass m is fixed
at the centre. A spring of spring constant K is

connected to rod and wall as shown in figure. Q.29 What isthe conjugate acid of HPO,™ ?
The rod is displaced by small angle 6 and (1) HsPO, (2) H,PO;
released. Find time period of oscillation.

el (3) H:0" (4) PO}

Q.30 At temperature, T, a compound AByg
dissociates according to the reection
ZABz(g) = ZAB(g) + Byg with a degree of

dissociation x, which is small compared with
unity. The expression for K, in terms of x
and the total pressure, Pis:

Px3 Px? Px? Px?
1 5 @ 3 3 3 4 5
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Q.31 The vaue of K, a 721 K temperature for Q.35 Equation for Boyle'slaw is
following reaction is 50.

2 2 2
NAg) + Oug) === 2NO(g) if equilibrium ) $P-_av B Q _+dVv
concentration of N, and O, is 0.5 M then value P dT P
of Kpis-
— dP _ +dVv

50 @) —dP_ ﬁz (4) __+_

M002 (902  (I500 (@) NV Vv
Q.32 Theequilibrium constant for equilibria, Q.36 What isthetotal pressurein 10 litre flask at

27°C of a sample of gas that contain 6 gram

1 N
SOAg) + 2 O:(g) = SOs(g) and of hydrogen, 15.2 gram of N, and 16.8 gram

2S05(g) == 2S0,(g) + Ox(g) are K; and K, of helium -

respectively. Then - (1) 1.91am (2) 2.46 atm
(1) Ka=K; (2 K= K2 (3) 5.89am (4) 19.1 atm
(3) Kz = 1K, (4 Ky=UK?

Q.37 The number of spectral lines produced
according to Bohr's concept when one

Q.33 Which oxide of nitrogen is the most stable : electron jumps from 5™ to 2" shell are -
(1) 2NOyg == Nz + 204 ; (1)6 ()8
K = 6.7 x 10" mol litre™ (3) 10 (4) 12
(2) 2NOg == Nz * Oxg;
K =2.2x 10° mol litre™ Q.38 TheK.E. of electronin 2™ orbit of Li*?ion -
(3) 2N20s5g) == 2Ny + 504 ; (1) —30.6 eV (2) +30.6 eV
K = 1.2 x 10* mol litre™* (3) +136 eV (4) +27.4 eV

(4) 2N2O(g) == 2Nz(g) + Oy ;

— 33 H —1
K'=35x10" mol litre Q.39 The number of radiad nodes of 3s and

2p-orbitals are respectively :
Q.34 The relative rates of effusion of O, to CH, 1) 20 20,2

through a container containing O, and CH, in ) 1L2 421
3: 2 massratio will be-

32 Q.40 Maximum vaue (n + ¢ + m) for unpaired
(1) 4 2 4[ electrons in second excited state of chlorine

Clis:

3 (4) none of these v

2J_ )28 (225 (3320 (430

Soace for rough work

CAREER POINT, CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500 Page-6



Q.41

Q.42

Q.43

Q.44

Q.45

The energies E; and E; for two radigtions are Q.46
25 eV and 50 eV rexectivdy. The reation
between their wavelengths i.e., A; and A, will
be -
1
(1) M= 57»2 (2 M=22
Q) A1=22, (4) M= 4hz
The electronic configuration of few elements Q.47
are given below. Arrange them in correct
order of their electron affinity —
. 128 2p° 1. 1% 25° 2p° 3¢ 3p°
1. 1% 2¢° 2p* IV. 15 2* 2p° 357 3p*
@l<l<i<iv @I<l<ll<IV Q48
B HU>1>1v>ll @n=>1>1=>1v
The correct order of radii is-
() N<Be<B
(2 F <O <N*
(3) Na<Li<K
(4) Fe** < Fe** < Fe™
Q.49
Which species has the maximum ionic radius -
(HNa" (0%  @F  (@Mg”
Select correct statements about NO[BF4]
(& It has5c and 2 bonds
(b) Nitrogen-oxygen bond length is higher Q.50

than nitric oxide (NO)

(c) It has diamagnetic species

(d) B—F bond length in this compounds is
lower than in BF;

Dac

(3ab,c

(2acd
(4) b, c,d

Among LiCl, BeCl,, BCl; and CCl4, the
covalent bond character follows the order-

(1) LiCl < BeCl, > BCl3 > CCl,

(2) LiCl > BeCl, < BCl3 < CCly4

(3) LiCl < BeCl, < BCl3 < CCly4

(4) LiCl > BeCl, > BCl3; > CCl,

Which of the following two are isostructural ?
(l) Xer, ”:2_ (2) NH3, BF3
(3) COs*, SOs* (4) PCls, ICls

The correct order of increasing C—O bond
length of CO, CO4*", CO, is-

(1) COs> < CO, < CO

(2) CO, < COs* < CO

(3) CO < COs* < CO,

(4) CO < CO, < CO*

Number of electrons present in 3.6 mg of
NH; are:

(1) 1.2 x 10
(3) 1.2 x 10%

(2) 1.2 x 10°
(4)2x107°

15 g of a divalent metal displaced 4 g of
copper (at. Wt. = 64) from a solution of
copper sulphate. The atomic weight of the
metal is-
(1) 12
(3) 48

(2) 24
(4) 6
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SECTION-c [MATHEMATICS]

Q.51 Vaueof logs (\/2—\/§+\/2+\/§j is

(1) Negative integer

(2) Rational but not integer
(3) Irrational

(4) Prime

Q.52 Value of (x-D%+(2x-1°-(3x-2)°
| (X-)(2x -1 (3x - 2)

is

equal to
1) -3 20
Q1 43

Q.53 Let nis the number of natural numbers N
such that logpN =5 + my and logsN = 2 + mp
wheremy, mp € [0, 1), thennis
(1) Divisibleby 3 (2) Divisible by 5
(3) Divisible by 4 (4) None of these

Q.54 Thevaueof
SN 660° —cos1230° — (tan 47° —tan 23°) cos 270°

is
10 21
3 —@ (4) -3
cot? ™ 4 cosecE + 3tan? m
Q.55 6 6 = 6 isequal to
2c0s® * + cosec? ' cot?
3 6 3
1 12 36 84
D= 2= 2 v
()11 ()ll ()ll ()11

Q.56

Q.57

Q.58

Q.59

Q.60

If cowcx:i and cotx:—i , X € [0, 271]

V3 V3

then value of cos x + cos 2x + cos 3x is equal
to

1

1Ho 2 5
1 J3

(3) > (4) -

If 0., 0, 03 ae three different vdues of
0 e [0, 2r] for which sn 6 = A, then the value of

2 a2 +an2 2 a2
3 3 3

isequal to (A isconstant )

@1 @3 (33 4 -3

If sec O —tan 0 = 3, then value of sin 30 is

equal to
108 108
1) —— 2) —
@ 125 @ 125
44 44
3) — 4) ——
®) 125 @) 125

The red vaue of 'a for which exactly one root of
equation (& + 2a—3)x* + (€ —2a—15)x +& =1
liesat infinity is

-3 -1 31 (4) None
If the equations X + ax +a=0& x>+ 2x +a=0
where a € R has at least one common root,
then number of different values of 'a is

o 21

32 (4) morethan 2
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Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

If range of f(x) = x*— 2ax + 4 is [0, ), then Q.67
which of following is correct ?
D Vvae[-22]
(2)a=-20r2
(B)Vae (—w,—2] U[2, )
(4) None of these
The sum of maximum & minimum distance from Q.68
the point (2, 2) to cirdlex® + y? + 4x — 10y =7 =0
is
(1) 10 (2) 11 (3) 12 (4) 16
Locus of image of point (-1, 1) in the line
5x2y-7)+A(2x-3y+6)=0(AeR)is
(D) x*+y*+6x+8y=0
(2) x> +y*+6x+8y+25=0
(3) x> +y?*—6x—8y—25=0 Q.69
(4) x> +y*—6x—8y =0
Let x is GM of two positive number and y
and z are two AM inserted between the
numbersthen (&Y =2(Z=Y) (222 ~Y) equals
X

L2 @1 (33  (4None Q.70
If the roots of equation ax® + bx* —x + 1 =0
arein H.P then D equals

min
13 (2) 6 39 (4) None Q.71

The three distinct points A(t:%, 2ty), B(t,%,2t,),
C(0, 1) are collinear, if
(l) tito =1

B2t =t 1+t

(2) tito =1
(4) 1+tb=1

The slope of straight line through A(4, 3) is

g. The co-ordinate of point on the line that

are 5 unit away from A is
(11 1) (11
3 (1,-1) (4) (-1,-1)

Let f(x) = 2x* = p(p + 1)x + 100.
PC, and PC,_, are roots of equation f(x) =0
where 'p' is prime number then

9
10p+2Cr+l + z 1Op+rCH—2 equalsto

r=2
(1) ®Cy
(3 ®Cy

(2) *Cy
(4) “Cyo

Let &, a (b — 3), 4b are first three terms of an
increasing A.P. wherea, b el and5<b< 15

then value of (EJ isequal to

w1 @ O @7

In the above ques, if S, issum of first n terms
of given AP then [%} isequal to

(1) 12 (2)3 (3 4 (4) 6
If (1+X)"=Co+ Cix + Cox* + ... + C:X"then
the value of Cy + 2C; + 3C, + ....... (n+1)C,
with be

D (n+22""

(3) (n+1) 2™

@ M+1)2"
@ (n+22"
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Q.72

Q.73

Q.74

Q.75

If letters of word SACHIN arranged in all
possible ways and these words are written out
as in dictionary, then the word SACHIN
appears at serial number

(1) 603 (2) 602

(3) 601 (4) 600

Number of six digit number divisible by 5
such that they can be formed using the digit 4,
2,5,0, 6,7 each digit to be used exactly once
is

(1) 308 (2) 240

(3) 216 (4) None

Two non congruent circles are externaly
tangent. The product of their radii is an
integer k between 1 and 100 inclusive.
Number of values of 'k’ for which the length
of an external tangent isalso aninteger is

(1) 10 29

(3)8 @7

What is sum of coefficients of the polynomia
after expansion of

(25— 60x + 22x° + 18x° — 6x%) %03

@1 2-1

(3) 5262 4o
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