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1.  Which of the following frictional force is maximum ?
(a) Static friction (b) Rolling friction
(c) Kinetic friction (d) Sliding friction

2. A constant retarding force of 50 Newton is applied to a body of mass 20 kg moving initially
with a speed of 15 m/s. How long does the body take to stop ?

(a) 3 seconds (b) 4 seconds
(c) 5 seconds (d) 6 seconds

3. A batsman hits back a ball straight in the direction of the bowler without changing its initial
speed of 12 m/s. If the mass of the ball is 0.15 kg, determine the impulse imparted to the
ball. (Assume linear motion of the ball).

(a) 1.8 Ns in the direction from the batsman to the bowler.
(b) 3.6 Ns in the direction from the batsman to the bowler.
(c) 3.6 Ns in the direction from the bowler to the batsman.
(d) 1.8 Ns in the direction from the bowler to the batsman.

4. A drop of water of mass 1.0 gm falling from a height of 1.0 km hits the ground with a speed
of 50.0 m/s. The work done by the gravitational force and that of by the unknown resistive
force are respectively : (Given that g = 10.0 m/s?)
(a) 1.25J,10.0J (b) —10.0J,8.751]
(c) 10.0J,-8.751 (d) 87.5J,12.0J

5. Which of the following statements are true ?
(1) Work done by friction over a closed path is zero.
(i1)) No potential energy can be associated with friction.
(i11) The work energy theorem holds in all inertial frames.
(iv) The work energy theorem is independent of Newton’s second law.
(a) (i) and (iv) only (b) (ii), (iii) and (iv) only
(c) (iii) and (iv) only (d) (ii) and (iii) only

6.  The force on a particle of mass 10 gm is (10 i+s JA) Newton. If it starts from rest what
would be its position at time t = 5 seconds ?
(a) 12500 metre (b) (12500 7 + 6250 7) metre
(©) (1250 7 +3250 7) metre (d) 6250 metre
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7.  Power delivered to a particle varies with time as P = (3t> — 2t + 1) watt, where t is in seconds.
The change in kinetic energy between t = 3 sec. and t = 5 sec. is —
(a) 46 Joules (b) 84 Joules
(c) Zero (d) Infinite

8.  If the momentum of a body is increased by 50%, its kinetic energy increases by :
(a) 50% (b) 225%
(c) 125% (d) 150%

9.  Aring of mass m and radius R (at rest) rolls (without slipping) down on inclined plane. If at
the start, the centre of the ring is at a height h, the ring reaches the bottom with angular
velocity o given by :

(a) \/ gh (b) /g(h—R)
() R'/g(h-R) (d) R2/g(h—R)

10. A particle of mass m moves under a force F = 3x> Newton along X-axis. If it moves from
x =2 metre to 4 metre, then the increase in its kinetic energy is :
(a) 46 Joule (b) 56 Joule
(c) 66 Joule (d) 76 Joule

11. A ball moving with certain velocity collides with another identical ball at rest. After the
perfectly elastic collision, both balls move in different directions. After collision the angle
between the final velocities of the balls is :

(@ 3 b 7
(©) % (d) =

12. The energy needed to eject a 50 kg spacecraft from the surface of earth is :
(given escape velocity on earth is 11 km/s)
(a) 3025 %1007 (b) 130 x10°7J
(c) 27517 (d) 30x10°7

13. A body is moved along a straight line by a machine delivering constant power. The distance
moved by a body in time t is directly proportional to -
(a) t (b) 23
(c) 1372 d) t2
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14. A particle is acted upon by a force of constant magnitude which is always perpendicular
to the velocity of the particle. The motion of the particle takes place in a plane. It follows
that :

(I)  TIts velocity is constant.

(IT)  Its acceleration is constant.

(IIT) Its kinetic energy is constant.

(IV) It moves in a circular path.

Which of the above points are correct ?

(a) (I) and (IV) (b) (III) and (IV)
(c) (D), (ID and (IV) (d) (II) and (IV)

15. A constant force 2.5 Newton accelerates a stationary particle of mass 25 gm through a
displacement of 2.5 m. The work done and average power delivered are :
(given~[500 = 22.36)
(a) 62.5Jand 14 W (b) 62.5Jand 28 W
(¢) 6.25Jand 28 W (d) 6.25Jand 14 W

16. Consider the following pairs :

Column A Column B
(A) Time dilation t=t,/\1- v2/c2
(B) Length contraction L,=L/\1- v2/c2
(C) Total Energy E =/p2c? + m3c*
(D) Relativistic mass m,

e —
A1 —v2/c?

In the context of special theory of relativity, which of the above pairs are correct ?

(Note that symbols have their usual meanings).

(a) (A)and (D) () (A), (B), (C), (D)

(¢) (A), (B)and (D) (d) (B),(C)and (D)

17. For an inelastic collision, which of the following statements are true ?

1. The interacting forces are conservative.

2. The interacting forces are non-conservative.

3. The total kinetic energy of the system remains unchanged.
4. The kinetic energy is changed during the event.

5. The total energy of the system is always conserved.

(a) All1,2,3,4and 5 (b) Only2and5
(c) Only 1,3 and5 (d) Only2,4and5
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18. The Hamilton’s canonical equation of motion in terms of Poisson brackets are :
(@) 9={q,H},p= {p,H} (b) 9={H,q},p= {p,H}
(¢) 9={p,H},p={q, H} (d) 9= {H,q},p={H, p}

19. If the Lagrangian does not depend on time explicitly, then

(a) the Hamiltonian is constant. (b) the Hamiltonian cannot be constant.
(c) the kinetic energy is constant. (d) the potential energy is constant.
2

20. Ifa Lagrangian of a particle moving in one direction is given by L = e V(x)

The Hamiltonian of this particle is :

(a) X—F + V() (b) xp®+V(x)
(€) 2xp*+V(x) (d)  4xp®+V(x)

21. A Canonical transformation relates the old coordinates (q, p) to the new ones (Q, P) by

Q=2q?and P= zl% The corresponding time-independent generating function will be

(a) q*P (b) qP?
(c) 2qP? (d) 2¢?P

22. The Hamilton — Jacobi equation for Hamiltonian H (q, p, t) with generating function

S(q,t)is:
2
@ H|q. 2 t|+ &= 0 IS iH=0
oq" ) at 0q°
os
(c) azp (d) H(q,p,) *S(q,)=0

23. For a periodic one degree of freedom system, the action variable is defined as
@ 7= $qdp () 1= $pda
(c) JZj[;pdt (d) JZj[;th

24. At what speed does the kinetic energy of a particle equals to its rest mass energy ?
c
(@) 5 (b) =

) a3 () 0.1c
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1 A
25. A particle is placed in the potential V(x) =5 kx? — §x3
Where k and A are positive constants. Then which of the following options is correct ?

k
(a) x=0andx= 5 are points of stable equilibrium.
k . ey
(b) x=0andx= 5 are points of unstable equilibrium.

k
(¢) x=01is a point of stable equilibrium and x = y is a point of unstable equilibrium.

(d) There are no points of stable or unstable equilibrium.

26. Which of the following is an equation of motion in Poisson’s bracket notation ?
(a) [qja H] = pj (b) [qj, H] = ('lj

(c) [pj, H] = qj' (d [pj, H] = P;

27. Consider three inertial frame of reference A, B and C. The frame B moves with a
C C
velocity > with respect to A and C moves with a velocity 10 with respect to B in the same

direction. The velocity of C as measured in A is :

(@ 4% (b 3%
\ 3

(©) 3% (d) e

7

28. If H is the Hamiltonian for a free particle with mass m, the commutator [x, [x, H]] is :

h2 _ h2
(@) b)

_ h2 1’12
© 74 D 55

29. Which of the following transformation is Canonical ?

1. eQZM,Pchotp

p
Pt , @P-9
2. Q= Np ,P= Np
(a) Only 1 (b) Only?2

(c) Neither 1 nor 2 (d) Both 1 and 2
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(a) [qj, H] = f)j (b) [qj, H] = Qj
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27. A, B C ol gl idw 3 & | 35 B, A % e S & 1 bttt 8w €, B % e 15
3 fomm 4 T € | A C i R f At St ¢

(@ 4% b 3%
3

(© 3% (d) 37Cc
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h2 —1’12
@ ® "
—1’12 h2
© 74 @ 55
29. fr=fafed § @ =19 91 w9 FAfsa 8 7
1 eQ=Si—gR,P=qcotp
~_p*t9 , _(P—-9
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30.

31.

32.

33.

34.

35.

A particle is constrained to move along the inner surface of a fixed hemispherical bowl. The
number of degree of freedom of the particle is :

(a) 4 (b) 3
(©) 1 (d) 2

A spring of force constant k is cut into two pieces such that one piece is double the length
of the other. Then the long piece will have a force constant

(@ 3k (b) %k

() %k (d) 6k

At what temperature will the velocity of sound be double its value at 273 K ?
(a) 1092 K (b) 952K
(c) 992K (d) 1052K

How many times more intense is a 60 dB sound than a 30 dB sound ?
(a) 2 (b) 100
(c) 1000 (d) 4

A uniform rod of length 14.7 m is suspended through one end and is set into oscillations
with small amplitude. The time period of oscillations is :

(a) 5.78 sec. (b) 6.28 sec.
(c) 6.78 sec. (d) 7.28 sec.

According to Noether’s theorem and symmetries; match the columns of the following table:

Column A Column B
1. Homogeneity of space a.  Translational invariance of L
2. Isotropy of space b.  Rotational invariance of L

3. Homogeneity of time c. L is not explicit function of time
Select the correct answer using the code given below :

Code :
(a) 1-b, 2-a, 3-c (b) 1-a, 2-b, 3-c
(c) I-a,2-c,3-b (d) I-c,2-a,3-b
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CIEREIR K
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rord s e w3 AR, e g o st o frem R

A =W B
1. TR <hl GHETAT a. L b W 3qied-erar
2. HAHIHIFHSOERAT b, LI guH AN

3. |HY < gHE c. L YU9T P T Hod TE 8 |
= feu TT e T TR ek TE I AT
%<
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(¢) 1-a,2-c,3-b (d) 1-c,2-a,3-b

13

 Series-A



36.

37.

38.

39.

40.

41.

Potential energy of a vibrating body of mass m kg is given by
U=2n2x%+9 Joule/kg.

Calculate the time period of motion.

(a) 2m?seconds (b) 2mseconds

(c) 4mseconds (d) 1 second

The energy of a simple pendulum is 1 Joule, when its length is 2 metre and amplitude of
motion is 3 cm. Calculate its energy when its amplitude is not changed but length is changed
to 1 metre.

(a) 4 Joules (b) 3 Joules
(c) 1Joule (d) 2 Joules

The equation for displacement of a point on a damped oscillator is given by
— 5 o025t
x=5¢ tsin (%)tmetre.

T
Find the velocity of the oscillating point at t = 7. (e 025 =0.779)

(a) —0.974 m/s (b) +0.974 m/s
(c) —2.948 m/s (d) +2.948 m/s

The displacement of the motion of a particle is represented by equation

y = A sin ot + B cos ot.

The motion of particle is :

(a) Oscillatory but not S.H.M. (b) S.H.M. with amplitude A

(c) S.H.M. with amplitude A + B (d) S.H.M. with amplitude/ A% + B?

The maximum acceleration of a body executing simple harmonic motion is a and maximum
velocity is v,,. The amplitude is given by

(@) vy?/a (b) v,2/2a
(©) 2v,2/a, (d) vy/4a,

At what displacement, the kinetic energy of a simple harmonic oscillator is half of its
energy ? (a is the maximum displacement)

(@) a (b) 2
© ¥y @ ¥
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36.

37.

38.

39.

40.

41.

LPB

Teh wroeiet g h et it foreent g m foam 2, &t it 2
U =2 n?x2+ 9 @/

TIfel BT JATAdhTS ST LT |
(a) 2n’HHUS (b) 2n¥HTE
(c) 4nUHTS (d) 13%TS

Tsh T AlcTsh sl Holl 1 o1 & T §8eh! TTFaTg 2 Hiek U 7 o1 3772w 3 ot 2 | afe 3aeh
ST H ohIS IREdT 7 81 U orarg 1 Hi s <1 ST a1 SHeh! Fooll shl TUMET ShIfTT |

(@) 454 (b) 39
(¢ 134 (d) 294

T foig W tamf<d qifera o foru feremam =1 wefteror ot Srepm & feam w2
x=5¢ 02 tsin (%) t Hiex

t=%mamaﬂ1%ﬁgaﬂéﬂaﬁﬁﬁm | (e 025 =0.779)

(@) —0.974%./8. (b) +0.974 .3,
(c) —2.9481./4. (d) +2.948 /4.

Tereft i st o fereermaa e e Tftentor g S fopar STTaT &

y = A sin ot + B cos ot

Wﬁ“’lﬁ%:

(a) aﬁ,mwmaﬁﬂﬁmﬁ

(b) T AT T, ITETH A & T
(c) TS 3Ted T, AW A + B & 91

(d) T 3Tad T, IR /A2 + B2 % 91

T LA ST T L 1@ TIUE T HATUHAH T g, 3 TUT STTHTH T v, 2 | ST 1 HH &M
(@) vy 2/a, (b) vy 2/2a,

(©) 2vy?/a, (d)  v,2/4aq,

Tsh TS AT GleTeh shl i Soott, feher foreeimom W gweh! Trgul St 3 319 & sRysk Bt 7
(ST&T a FATtrehaw foeme )
b) 2

(a)

a
© Y5 d) ¥,



42.

43.

44.

45.

46.

Mass of a planet is two times the mass of earth. Radius of the planet is half the radius of
earth. Calculate gravitational acceleration at the surface of planet.

(Acceleration due to gravity on the surface of the earth is g.)
(@) 4g (b) 8¢
(© 2¢g d) g

A series combination of two springs is given below. Spring constants of springs are 50
Newton/m and 100 Newton/m. Determine the time period of oscillations of the 66.66 kg
mass.

66.66 kg
7 50 N/m 100 N/m
2
7
(a) 2\/7 © second (b) 2 msecond
(@) \/7 7 second (d) 2 \/? 7 second

The apparent frequency of a tone, when a listener moves towards a stationary source with a
velocity 40 m/s is 200 Hz. When the listener moves away from the same source with same
speed, the apparent frequency of the same tone is 160 Hz. The velocity of sound in air is :

(a) 320 m/s (b) 380 m/s
(c) 300 m/s (d) 360 m/s

Consider the following statements :

1. Doppler effect in sound is asymmetrical.

2. Doppler effect in sound is symmetrical.

3. Doppler effect in light is symmetrical.

4. Doppler effect in light is asymmetrical.

Which of the statements given above are correct ?

(a) Only 1 and 3 (b) Only 1 and 4
(¢) Only2and 3 (d) Only2 and 4

A person is standing on a railway platform. An engine while approaching the platform blows
a whistle of pitch 660 Hz. The speed of the engine is 72 km/hr, velocity of sound = 350
m/sec. Calculate the apparent pitch of the whistle as heard by the person.

(a) 700 hertz (b) 660 hertz

(c) 1010 hertz (d) 310 hertz
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42.

43.

44.

45.

46.

Toreft 718 1 g gt o gEIWH T 2 AT 9T B S1Teft 2 | 39 g % A W e @i
T T 1A SHITT | (g 92&T i T8 T [oc 19 @ 2)

(@) 4g (b) 8g

c) 2g d g

1 fETi ot Sofishm o FrTgaR Strer T 7 | T8 o A fRres 50 =g/t w@ 100 =g/
2 | T 66.66 TRITUTH S ZETHT o Sl Shi TeIdehlcl HTd ShITST |

66.66 ferum
2 50 N/m 100 N/m
(a) 2\2n TS (b) 21 AHTE
() ~2nTHE (d) 2:/3n THUE

T T Sl ST 3T, S8 Teh AT 40 m/s ST 3 |19 Teh TR &1 shi 3R ¢l &, 200 Hz
BIdT & | ST I S| (o |1y IET Hiq | g S 8, df 6T TR’ hT T 160 Hz Bt & |
BT H eI w1 R

(a) 3207/, (b) 380 7./4.
(c) 3007Ti./A. (d) 360T./A.

frerferiaa st ot famm hifs

1. & o SR g9TE SEHid g e |

2. e S gwTe qufid g R |

3. eIyl H SiteR gWTd HHid BT § |

4. TRTYH SR THIE STEHIHG BT 8 |

STtk YAl § BH-HH AT E 7

(a) hael 1 33 (b) a1 3R 4
(c) haet 2 3R 3 (d) haet 2 IR 4

Teh SHfth Th 179 WICHH W TS & | WICHH hi 3R 9 T8 Th 9 660 TS aied shi €Il
ST 8 | 9 bt =mer 72 Tt / wrven 2, eafa Y =met = 350 /A, =3t gro gt e Wi %
STHTHT G hl TUMET HiT |

(a) 700 &S (b) 660 &S
(c) 10108 (d) 3108
B



47.

48.

49.

50.

51.

52.

Average distance of two planets from sun are 10! m and 10!3 m. Calculate ratio of their
time periods of revolution around sun.

(2) 1:1000 (b) 1:100

(© 100:1 () 1000 : 1

A person is standing on earth surface at 45° latitude. Calculate gravitational acceleration at
the place. Angular velocity of earth is 7.3 x 107 rad/sec. and radius of earth is 6.4 x 10 m
(2 =9.8 m/sec?).

(a) 9.78 m/s? (b) 9.817 m/s?

(c) 9.80 m/s? (d) 9.61 m/s?

Consider the following statements :

1. The force of gravity is a conservative force.

GMm
r

GMm
2r

2. Gravitational potential energy is given as V' =—

3. Binding energy of the satellite is given as : —

Which of the statements given above are correct ?
(a) 1,2and 3 (b) 1and 2 only
(c) 1 and 3 only (d) 2 and 3 only

A body weighs 63 Newton on the surface of the earth. What is the gravitational force on it
due to the earth at a height equal to half the radius of the earth ?

(a) 63 Newton (b) 28 Newton
(c) 31.5 Newton (d) 14 Newton
Consider the following pairs :
Physical Quantity Dimensions

1. Gravitational Constant M 113 T2

2. Gravitational Potential Energy ~ [M L2 T2]

3. Gravitational Potential [L2 T2
How many of the above pairs are correctly matched ?
(a) Only 1 (b) Only?2
(c) Allthel,2,3 (d) None
A particle is fired vertically upward with a speed of 9.8 km/sec. Find the maximum height

attained by the particle. Radius of earth = 6400 km and g at the surface = 9.8 m/sec?.
Consider only earth’s gravitation :

(a) 20,900 km (b) 36,000 km

(c) 35,800 km (d) 10,450 km
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48.

49.

50.

51.

52.

LPB

T ° 3 TR e giEr sER: 10! et we 1013 Hiet @ | 59 URl o G o =N TR TR

ST T STTATA T I |
(a) 1:1000 (b) 1:100
(c) 100:1 (d) 1000 : 1

T Ak el sl TG o 45° G W TSI 2 | I8 TIM T I[EE I @0 1 A ATG HIT |
gef} &1 IV T 7.3 x 1075 Weam/8ehve 2 wa get i 3 6.4 x 106+t 2 1 (g=9.8 H1./4.2)

(a) 9.787./8.2 (b) 9.817H./4.2
(c) 9.807t./&.2 (d) 9.61 /8.2
Frafataa wemt w e Hifs

1. T6cd §o1 Ueh GEEf 9t B |
2. et fufe T W A R = S

T
3. Wwﬁwmﬁwwaaﬁ%:—(}gm
39 HYUT H T B ATHS B 7
(a) 1,233 (b) a1 3R 2
(c) hael 1313 (d) a2 3R 3

gt <hl g T ToRel I%q %1 I 63 =Yg 8 | Yt <hl Brsa shl 31Telt =TS Tx gl o R 39
5] T T AT TocaTehu YT St T &I 2

(a) 6374 (b) 28=fH
(c) 31.5=eA (d) 14=gA
Freferfga It w foem Sifew

witforeh iy ferumd
1. W R [M—ILST—z]
2. ey fRufas St [ML?T 2]
3. TR fava [L2T2]
ITIE M1 4 | fehad aft gAfea g 2
(a) hael 1 (b) haet 2
() mft1,2,3 (d) 18 oft T

Teh 0T bl 9.8 foptft. /8. <hl Tifer & Featert ST <hl 3T thehl STAT 8 | <hUT g1 ATH 31ferehdd SaTs
F1a it | gesft i o = 6400 forrt 37X gecht st wag W g = 9.8 W./A.2 | haa geft
TecaThyur 9T feram &t |

(a) 20,900 feprt. (b) 36,000 feprt.
(c) 35,800 feret. (d) 10,450 feret.
T T



53. A rocket starts vertically upward with speed v,,. Its speed v at a height h will be given by :

h
2¢h 1+
R
b
2_2=_ /R 2442 = _h
(€) vy =V 2¢h (d) vyotv 2(1 é)gh

54. If v is the velocity with which a body is projected and v, is the orbital velocity, consider the
following statements (v, is escape velocity)
1. If v <v, the body falls back to earth.
2. If v =yv, the body describes a circular path.
3. Ifv,<v <y, the body describes an elliptical orbit.
4. If v>v,_ the body escapes along a parabolic path.

Choose the correct options from the code given below :

Code :
(a) 1,2 and3 only (b) 2,3 and 4 only
(c) 1,3 and 4 only (d) 1,2,3and 4

55. Consider the following statements :
1. Orbital velocity of satellite is independent of its mass.
2. Time period of a satellite is dependent of its mass.
3. Orbital velocity of satellite is directly proportional to square root of mass of central

body.
Which of the statements given above are correct ?
(a) 1 and?2 only (b) 1 and 3 only
(c) 2and 3 only (d) 1,2and 3

56. Consider the following statements :
1. Gravitational acceleration is minimum at equator.
2. A body weighs maximum at poles.
3. Kepler’s second law (law of area) of planetary motion is based on conservation of linear
momentum.
Which of the statements given above are correct ?
(a) 1and?2 only (b) 1and 3 only
(¢) 2and 3 only (d) 1,2and 3
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54.

5sS.

56.

Teh ke T HEATUL FH hl R T v, § T LT § | 381 o1 v, HaTs h W/ e Smm

20h 1+h
R
1-hs
IR _
© vi-vie @ v2+v2=2(1-h/)gn

FMG v AT H Teh & TATYQ hl ST & TT v, H&" A7 &1, (v, TAE 11 &l dl) W e W/
forem =t

1. Ay < v, % amae geat w fi |

2. AR V= v, & AR Th L |

3. ARG vy <v<v, o S JAThR Ha H (A By |

4, ARG v> v, TE TH WICRTHR 9 T IARM Hafl |

= feu Te e @ wET foshed T ¢

%R

(a) haet 1,2 33 (b) haet 2,3 3T 4
(c) haet 1,334 (d) 1,2,334
Frafataa wemi w e Hifs

1. efiT 97 1 4 S9UE % geqH | s Bl # |
2. afhHT ShTel 3UUE o geIH O Wil A8l 2 |
3. 3UUE I eI N b1 Uvg o FeaHM o e b THIIT BT 2 |

I0h HUHT H PH-HH T T E ?
(a) hact 1 32 (b) haet 1 3R 3
(c) a2 33 d 1,233
Trafafgd s w fomm Hifse -

1. fergerd Y@ W e cuT <A gl g |

2. ol o o1 W el o Stfrehad BT R |

3. hTeR o IUUEI Tfd o1 fgdta fram (et <1 fem) Wit wam eeqor o e 2 |
39 YA H T B ATHE ] 7

(a) haet 1 32 (b) haet 1 313

(c) haet 2 3R 3 (d) e 1,2 33



57.

S8.

59.

In the charge distribution shown in fig. the electric field at Gaussian surface (shown in dotted

CRNC

! \
! 1
! 1
\ 1
\

P

\\ //

(@) 14C (b) 2C
(c) 6C (d) 10C

lines) will be due to total charge :

A (physical) electric dipole consists of two equal and opposite charges (+ q) separated by a
distance d. If we put together a pair of equal and opposite dipoles to make a quadrupole, the
potential (at large distance r >> d) behaves as :

1 1
(@ Vel (b) Ve
1 1
(€ Ve d) Vez

A § is a plane surface of area AS and E is a uniform electric field in space (Fig).

Positive
normal

Consider the following statements :

Statement I : The quantity A ¢ = E) “A § =E A S cos 0 is called the electric flux through
the surface.

Statement II : If electric field is parallel to plane of surface, A ¢ = 0.
Code :

(a) Statement I is correct but Statement II is wrong.

(b) Both Statement I and II are correct.

(c) Statement II is correct but Statement I is wrong.

(d) Statement II and I, both are not correct.
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S8.

59.

Tt o fe@me e street foaawn # it adg (fargar Tt | fo@mn 0 2) W fowgd &= 5
1A & BT BN

- \\
@// \\@

/ \
! \
! 1
\ 1
\

(@ 14C b) 2C
(c) 6C (d 10C

T (iferh) S fgya @ o1 se ST fedid 31me (+ q) B9 8 S Th-gE | d gft 31 B
g | 3T &H SR AR faodia fagat 6t te S o 9gya s 7, @ fova (St gft r>>d

W) 39 TE T TR AT & -
1 1
(a) Voc; (b) Vocr—2
1 1
(€ Ve (d Ve

AS S AS T Ueh THGE A8 £ 91 E O § U S 89 R |

e A
Positive

1 —
norma B

AS

frafafaa ot w fomm Fifse

FEI : TATAG=E - AS = EAS cos 0 HAE & TaIg 3T Folod Haetl 2 |
HYF I : IfG ITYA &F TaAg o TIFR &, Ad =0

%

(a) HATIHE T, WIHA AR |

(b) HUTIIRICH @& 2 |

(c) A IIHE 7, TG HeH [T 3 |

(d) e 11 37 1 g1 wet 181 & |




60. Which of the statements are correct ?

1. No work is done in moving a test charge from one point to another on an equipotential
surface.

2. The electric field is parallel to the equipotential surface.
3. Two equipotential surface cannot intersect.
4. Equipotential surface does not tell about the nature of electric field.

Select the correct answer using the code below :

Code :
(a) Only 1 and?2 (b) Only 1 and 3
(c) Only3and4 (d) Only1and4

61. Choose the correct statement :
If, a proton and an electron are placed in a uniform electric field. Then
1. The electric forces acting on them will be equal.
2. The magnitude of the forces will be equal.
3. Their acceleration will be equal.
4. The magnitudes of their accelerations will be equal.
(a) Only 1 (b) Only2
(c) Only3 (d) Only4

62. An HC/ molecule has a dipole moment of 3.4 x 1073° coulomb metre. Assuming that equal
and opposite charges lie on the two atoms to form a dipole, what is the magnitude of this
charge ? The separation between the two atoms of HC/is 1 A.

(a) 3.4x1030C (b) 3.4x1020C
(c) 3.4x104C (d) 34C

63. A capacitor of capacitance C is charged to a potential V. The flux of the electric field through
a closed surface enclosing the capacitor is :

(@) CV/e, (b) 2CV /¢,
(c) CV/2g, (d) Zero

64. Which additional property the electrons must have apart from their mass, which is
responsible for the electric force ?
(a) Velocity (b) Charge
(c) Momentum (d) Torque
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61.

62.

63.

64.

I 1 HY T B/E 7

1. Ewiawd I8 T Tk e Sae i U fog & g foig a o 9 B 618 S T g g |
2. o & gufave g5s o THi € @ |

3. G EHfawdE I8 Uh-ga i Tftese TE o Hend |

4. oHfave g8 faga &= 1 gehfa % 91§ o T Fdmar @ |

= fed T e @ E A HT T R

%

(a) el 192 (b) a1 3
(c) HIA3T4 (d) HIA194
i g s g

Ife Teh W o Teh Seidr <l THEHTH Toregd & § T el 8,
1. 3 W HH HH e fIgd 51 99 8 |

2. 3 W Sl 1 IR 99 g |

3. 3oh o0 G & |

4. 3 ILOT % URHTIT THH BT |

(a) hael 1 (b) haet 2

(c) a3 (d) HaA 4

T HC! 31] % Tgga S1met 3.4 x 10730 ety Hiex 7 | Afg fgyga s aret g1 aemogsti o auH
TS faiia 7wt 2, 1 39 ST 1 TRAT R R ? HC/ o & TS = gt 1 A7 |

(a) 3.4x103°C (b) 3.4x1020C
(c) 3.4x104C (d) 34C

TRET C o Teh GUTIE bl forsie 1 aeh 3Taf¥Ta fopam ST @ | i =pl 9 911 Ush o< 9dg 9
BT oI aTet fored &1 o1 Foled SR g 7

(@ CVlg, (b) 2CV/g,
(c) CV/2g, d A

SoTae I H 3oh GIH o STAATEl i AT HATATE 01 BT 91T, S fod 51 & e fomigw
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65.

66.

67.

68.

69.

Gauss Law in dielectrics is (symbols have their usual meaning) :

1. VE=L 2. VD=p

€0
3. ng'da:Q 4. ff;D'da:Q

€0

Select the correct answer from the code given below :
Code :
(a) 1and?2 (b) 1and 4
(c) 2and3 (d) 2and 4
How much positive charge is there in a cup of water having a mass of 250 grams ?
(a) 1.34x107C (b) 3.34x108C
(c) 1.5x107C (d) 1.8x108C

Van de Graff generator can produce —

(a) high voltage of the order of 25 mega volt.

(b) high electric charge of the order of 50 mega coulomb.
(c) high current of the order of 50 mega amp.

(d) None of these

Area of a plate of capacitor is ‘A’. Other plate of a capacitor is in steps. Height of each step
is ‘b’ and width ‘a’. Width divides entire area in three equal parts. The equivalent

capacitance of the circuit is :
«——a—>

&
b
<—a —,
o
b
<—a—3,
f—
d
\)
< 3a >

(a) A2 g, (3d3 + 6bdA +2b%)/3d (b+d) (d +2b)
(b) Ag, (3d +3db +8b2) /3d (b +d) (d +2b)

(©) Ag,(3d+bd+2b?)/3d (b+d) (2b+d)

(d) Ag, (3d?+6bd +2b2) /3d (b +d) (2b + d)

Two charges + 10 pc and + 20 pc are placed at a distance 2 cm from each other. The electric
potential at a point in the middle of two charges will be :

(a) 9 x 10° volts (b) 18 x 10 volts
(c) 27 x 10 volts (d) 2 x 106 volts
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65. U gt ® M w1 R 7 (Wt Tt St w31 | i o T )

. veE=£ 2. VD=p
€9

3. jfE-da:%o 4. §D-da=Q

=t feu 1T e @ wE IR I :

%<

(@ 132 (b) 134

(c) 233 (d) 234
66. 250 UTH EEIHT STt Ush 9 UTHT T feh T SHTcHeh 3TEW & ?

(a) 1.34x107C (b) 3.34x108C

() 15x107C (d 1.8x108C

67. I S UTH TS I HL Hehell &
(a) 25 W dee Sl hife i 3= fava
(b) 50 T HeATH i TS I 3= foregd 3ET
(c) 50T UfERR <6t Hife 6 3= 9
(d) 3 I HIg TE

68. foret TeicT <6l wie 1 &he ‘A’ ® | HETGT 6 gl wie HEA &+ 2 | Tk it ht e
‘b’ TUT AR ‘a’ B | ST, Tl &het bl o ST Wl § wie et & | afuy S quge
DGR

«~——a—>

r
b
v

!
1

<« a —>

N GQ‘|

< 3 a >
(a) AZg, (30 + 6bdA +2b%)/3d (b+ d) (d + 2b)

(b) Ag,(3d+3db+8b2)/3d (b+d) (d +2b)
(¢) Ag,(3d+bd+2b2)/3d (b+d)(2b+d)
(d) Ag, (32 +6bd +2b%)/3d (b +d) (2b +d)

69. -+ 10 TTESHI HAM TS + 20 HTEHH! FHATH o QI o Toh G § 2 THfl I gl T § | g1 e

% Hex o formg X forega forvpar &vm
(@) 9x100dee (b) 18 x 10°dee
(c) 27 x 100 (d) 2x100de
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70.

71.

72.

73.

74.

Consider the following statements :

Statement I : Ifa very high electric field is created in a dielectric, the outer electrons may
get detached from their parent atoms. The dielectric then behaves like a conductor. This

phenomenon is known as dielectric breakdown.

Statement II : The minimum field at which the breakdown occurs is called the dielectric

strength of the material.
Which of the following is correct in respect of above statements ?
(a) Both Statement I & II are correct. (b) Only Statement I is correct.

(c) Only Statement II is correct. (d) Both Statement I & II are wrong.

Kirchhoff’s rules can be used to

I.  Compare e.m.f. of any two sources.

II. Find the internal resistance of a given cell.

ITII. Find the balanced condition in Wheatstone bridge.

IV. Find the unknown resistor using meter bridge.

How many of the above statements are correct about Kirchhoff’s rules ?
(a) Only one (b) Only two

(c) Only three (d) All four

In the presence of an external electric field E, the drift velocity (v,) through the conductor
is proportional to

@ VE (b) E2
(c) E d) E!

The relation between thermal conductivity and electrical conductivity of a metal is given by —
(a) Kirchhoff (b) Drude-Lorentz
(c) Wiedemann-Franz (d) Ohm

Retentivity and Coercivity of a permanent magnet should be, respectively
(a) High, High (b) Low, Low
(c) High, Low (d) Low, High
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75. Consider the following pairs :

Material Electrical resistivity

p (Q m) at 0 °C (approximate value)
Copper  1.7x 1078
Iron 1077
Silicon 2300
Silver 1014
How many pairs are wrongly matched ?
(a) Only one (b) Only two
(c) Only three (d) All four

76. In relation to certain materials and devices, consider the following points regarding the
limitations of Ohm’s law :

I. 'V ceases to be proportional to L.

II. The relation between V and I depends on the sign of V.

ITII. There exist more than one value of V for the same current L.

IV. The relation between V and I does not remain unique.

How many of the above points describe the limitations of Ohm’s law ?
(a) Only one (b) Only two

(c) Only three (d) All four

77. Consider the following statements regarding carbon resistors :
I.  Carbon resistors are compact.
II. Carbon resistors are extremely costly.
III. Carbon resistors are small.
IV. Their values can be given using colour codes.
Which of the above statements are correct for carbon resistors ?
(a) Tand II only (b) I, Tand I only
(c) L, Il and IV only (d) L II, III and IV
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78. An aluminium wire of diameter 0.245 cm is welded end to end with a copper wire of
diameter 0.1626 cm. The composite wire carries a steady current of 10 amp.
1. Current density will be more in aluminium wire.
2. Current density will be more in copper wire.
3. Current density will be 2.1 x 10 Amp / m? in aluminium.
4. Current density will be 4.8 x 105 Amp / m? in copper.
Select the correct answers :
(a) 1and3 only (b) 2 and 4 only
(¢) 1,3 and 4 only (d) 2,3 and 4 only

79. The values of loop currents 1, 1, and voltage drop across 3 Q resistor in the following circuit

are :
6Q 4Q
— VWY AW

+ p—
MG D e D) Qb

- +
(a) 6 A,4 A, 6V respectively (b) 6 A,6V, 14 A respectively
(c) 14 A,6 A, 10V respectively (d) 8A,4 A, 6V respectively

80. If 10 mJ and 0.01 V potentials are applied at the ends of a wire of resistance 5 Q2, the amount
of electric current passing through the wire is :
(a 1.9A (b) 2.09 A
(c) Infinite (d) Zero

81. Consider the following equations :

. d .
L. 1= ﬁ (across a cross section A)

II. i=NeA
Ne v
. d
III. 1= A
IV. i=NeAvd

How many of the above equations correctly represent current ?
(Symbols have their usual meaning)

(a) Only one (b) Only two

(c) Only three (d) All four
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82. The radius of a wire is doubled. Its new specific resistance will be
(a) 16 times of initial value (b) 8 times of initial value
(c) 4 times of initial value (d) None of these

83. Consider the following statements in connection to the Drude model :
Statement I : It largely ignores the presence of the ionic cores except introducing a general
resistive term.
Statement II : It correctly predicts electrical conductivity.
Statement III : The correct prediction of thermal conductivity is by chance.
Which of the statements given above are correct ?
(a) Tand II only (b) IT'and III only
(¢) Tand II only (d) L, [T and II1, all are correct.

84. A carbon resistance is having a coding Green, Orange, Black, Gold. The resistance is :
(@) 53x10°+5%Q (b) 53 x10°+10% Q
(c) 53x10'+5%Q (d) 53x10'+10% Q

85. Match the following and select the correct answer using the code given below :

Material Charge Carrier
(A) Metallic rod (i)  Electrons and holes
(B) Electrolytic cell (i1))  Electron pairs
(C) Hydrogen discharge tube (iii) Free electrons
(D) Semiconductor (iv)  Electrons and protons
(E)  Superconductor (v)  Positive and negative ions
Code :

Aa @ (© @M ()
(@ @) @ (iv) (v (i)
by v @) G Gv) @)
() @) @G @H © )
(d @y & Gy @O (D)

86. Which of the following statement(s) is/are correct ?
Statement 1 : A current carrying conductor produces magnetic field around it.
Statement 2 : On increasing the current, magnetic field intensity remains unchanged.
Statement 3 : Magnetic field has only magnitude.
Select the answer using the code given below :

Code :
(a) Only 1 (b) Tand?2
(c) Only3 (d) 1,2and 3
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87.

88.

89.

90.

91.

92.

The main cause / causes of energy loss in transformer is / are :
1. Copper loss (Ohmic loss)

2. Eddy current loss

3. Hysteresis loss

Select the correct answer using the code given below :

Code :
(a) only1 (b) 1and3
(c) 2and 3 (d) 1,2and3

Find the magnetic field due to a circular coil of radius 0.1 m and having 200 turns at the
centre of the coil, when the current circulating in it is 500 mA :

(a) 628x 104T (b) 538 x 104T
(c) 9.68x 104T (d) 7.56x 104T

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 increase (b) Decrease

(c) Remain constant (d) May increase or decrease

The magnetic field B due to a current-carrying circular loop of radius 12 cm at its centre is

0.50 x 1074 T. Find the magnetic field due to this loop at a point on the axis at a distance of
5.0 cm from the centre.

(a) 3.9x105T (b) 3.7x105T
() 3.6 x105T (d) 33x105T

In the materials, ferromagnetic properties are due to :
(a) Filled inner sub-shells (b) Vacant inner sub-shells
(c) Partially filled inner sub-shells (d) All the sub-shells equally filled

A cyclotron’s oscillator frequency is 10 MHz. What should be the operating magnetic field
for accelerating protons ? It the radius of its ‘dees’ is 60 cm.

(e=1.6x10"C,m =1.67 x 10" kg)

(a) 022T (b) 044 T
(c) 0.66 T (d) 0.88 T
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93.

94,

9s.

96.

97.

The Biot-Savart law asserts that the magnetic field d§ due to an element d7 carrying a

%
steady current I at a point P at a distance r from the current element is :

- = - -

Bl d/-r bHLIdIXr
@ 37 3 ® 3.3

- - - -

ol di+r dMLI [ -1

© 37 P & 3 5

Metals getting magnetized by orientation of atomic magnetic moments in external magnetic
field are called :

(a) Diamagnetics (b) Paramagnetics

(c) Ferromagnetics (d) Antiferromagnetics

A charged particle is moving along the axis of a current carrying solenoid. The charged

particle will :
(a) Be accelerated (b) Be retarded
(c) Get deflected sideways (d) Continue to move with constant velocity

Consider the following statements :

Statement I : Isolated electric charge (monocharge) exists however Isolated magnetic pole
(monopole) do not exists.

Statement II : In electricity, no torque acts on a point charge, when placed in uniform
electric field.

Which one of the following options is correct ?
Options :

(a) Both Statement I and II are correct.

(b) Statement I is correct but II is wrong.

(c) Statement II is correct but I is wrong.

(d) Both Statement I and II are wrong.

The earth’s magnetic field at certain place has a horizontal component of 0.3 G and total
strength 0.5 G. The angle of dip is

(a) tan’! (%) (b) tan’! (%)
(c) tan’! (%) (d) tan’! (% )
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98. Consider the following statements :

Statement I : For a paramagnetic material, the dependence of the magnetic susceptibility v
) 1
on the absolute temperature T is y oc T

Statement II : If the magnetic flux is expressed in weber, then magnetic induction can be
expressed in weber.

Which of the statements given above is/are correct ?

(a) Both Statement I & II are correct and Statement II is the correct explanation for

Statement L.

(b) Both Statement I & II are correct but Statement II is not the correct explanation for
Statement I.

(c) Statement I is correct but Statement II is incorrect.

(d) Statement I is incorrect but Statement II is correct.

99. A vertical wire carries a current in upward direction. An electron beam sent horizontally
towards the wire will be deflected :

(a) Towards right (b) Towards left
(c) Upwards (d) Downwards

100. Consider the following statements :

Statement I : In a uniform magnetic field —B>, a charge executes a circular orbit in a plane
normal to —B>

Statement II : A charge moving perpendicular to magnetic field experiences Lorentz force.

Which of the statements given above is/are correct ?

(a) Both Statement I & II are correct but Statement II explains Statement I correctly.

(b) Both Statement I & II are correct but Statement II does not explain Statement I correctly.

(c) Statement I is correct but Statement II is not correct.

(d) Statement I is not correct but Statement II is correct.

101. A voltmeter has a resistance of G Ohm and range of V volt. The value of resistance used in
series to convert it into a voltmeter of range nV volt is :

(a) nGQ (b) M-1)GQ

(c) G/ Q @ 6 .o

n-1
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102.

103.

104.

10S.

106.

107.

The sum of instantaneous currents during growth and decay in LR circuit is :
(a) Independent of time (b) Dependent on time

(c) Dependent on Inductance (L) (d) Dependent on Resistance (R)
Parallel resonance is also called

(a) resonance (b) anti-resonance

(c) self-resonance (d) None of the above

L, C and R represent the physical quantities inductance, capacitance and resistance
respectively. The combination which have dimensions of frequency are :

L RC

@ 7o o 5
C
© 1 @ ¢

An inductor coil connected to a 6 V battery draws a steady current of 12 A. This coil is
connected to a capacitor and an AC source of rms voltage 6 V in series. If the current in the
circuit is in phase with the e.m.f., what will be the rms current ?

(@ 05A (b) 6 A

() 12A (d 1A

The energy density stored in an inductor of inductance 50 mH when a current of 2 A is
passed through it will be :

(a) 10 Joule (b) 1Joule

(c) 0.1Joule (d) 100 Joule

The applications of eddy currents include :
1. Electric power meters

2. Electromagnetic damping

3. LED lights

4. Magnetic braking of trains.

Select the correct answer using the code given below :

Code :
(a) 1and3 only (b) 1,2 and 4 only
(c) 1,2 and3 only (d) 1,3 and 4 only
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108. An alternating current is given by i=14.14 sin 314 t. The rms current and instantaneous
current when t = 0.02 ms is given by (Given sin 0.628 = 0.5875)

L 1, =20A,L  =058A

> 1nst

IL I =10A,1  =830A

nst

L I, =20A,1  =830A

> 1nst

V.1 =10A,I =058 A

nst

Select the correct answer using the code given below :

Code :
(a) Only Il (b) Only I
(c) BothIand IV (d) Both II and III

109. An e.m.f. is induced in the coil whenever flux through it.
I.  isincreased
II. 1s decreased
1. is kept constant
IV. is abruptly reduced to zero

Select the correct answer using the code given below :

Code :
(a) BothIandII (b) Only III
(c) Onlyl, ITand IV (d) All of these

110. A series combination of a coil of inductance ‘L’ and a resistor of resistance ‘R’ is connected
across a supply. If the impedance is denoted by Z and angular velocity by o, the inductance

L will be given by
72 —R? 72 —R?
(a) " O
0)2 _ ZZ RZ _ 0)2
© ~ g &~

111. A 12 Q resistor and 0.21 H inductor are connected in series to an AC source operating at 20
V — 50 cycles. The phase angle between the current and the source voltage is

(a) 30° (b) 40°
(c) 79.7° (80°) (d) 90°

Serieck W e
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112. Consider the following pairs :

Quantity Related equation
Magnetic flux c

¢B = 8_0
e.m.f. d

e=—3 (05 N)
Self Inductance ( dl

8 = —

dt

Mutual Inductance dl,

G177 M |

How many above pairs are correctly matched ?
(a) Only one (b) Only two

(c) Only three (d) All four

113. The Q-factor of a circuit is defined as :

__ reactive power
resistive power

1 L
1L Q=§ C

2n%L
R

. Q=

Choose the correct code :

Code :
(a) OnlyIandII (b) Only I, IT and III
(c) Both I and IV (d) BothIand IV
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114.

115.

116.

117.

118.

Mutual Induction of two coils can be increased by
(a) Decreasing the number of turns

(b) Increasing the number of turns

(c) Winding the coil on wooden core

(d) None of these

If angular speed of rotation of an armature of AC generator is doubled then induced e.m.f.
will be

(a) Twice (b) Four times

(c) Half (d) No change

If F is a conservative force field, then the value of Curl F is
(a) Zero (b) 1
(c) -1 (d) Cannot be determined
The characteristic roots of the following matrix are
6 -2 2
-2 3 -1
2 -1 3
(a) 2,2,8 (b)) 1,1,1
(©) 2,2,2 (d) 8,2, 1
Consider the following pairs regarding average power dissipated in AC circuits :
Type of Circuit Power dissipated
1. Purely resistive Maximum
2. Purely inductive Zero
3. Purely capacitive Zero
4. Resonant LCR circuit Maximum

How many pairs are correctly matched ?
(a) 1,2 and 3 only (b) 2,3 and 4 only
(¢) 2and 3 only (d) 1,2,3and 4
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119. For a vector function 1_3), consider the following pairs :

Column (A) Column (B)
- -
(A) divF=0 F is irrotational
- -
(B) Curl F=0 F is irrotational
. % % . .
(C) divF=0 F is solenoidal
- -
(D) Curl F=0 F is solenoidal
Which of the pairs/pair given above are/is correct ?
(a) (A)and (B) (b) (B) and (C)
(c) (B)only (d) (A) only

+1

120. If P  (x) is the Legendre’s polynomial of degree n > 1, then j (1+x) P, (x)dx
-1

is equal to

(a) Zero (b) (2n+1)
n (2n+1)

© Gn+1) (d —

121. Which of the following represents the Bessel’s differential equation of order n ?

2
(a) xZ%-i-x%-i-(xz—nz)y:O
dzy

(b) x?+x2%+(n2 —x?)y=0

2
() ng—x%vt(xz —nz)y=0

2
(d) xZ%m%—(xz—nz)y:o

122. Use the Gauss divergence theorem to calculate the value of :

j J (xdydz + ydzdx + zdxdy)
S

Where S is the portion of the plane x + 2y + 3z = 6, which lies in the first octant.
(a) 18 (b) 36
(c) 12 (d o0
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(a) A (b) (2n+ 1)
n (2n+1)
© @a+1) @

fr=faftga 9 9 %9 91 %3 ‘n’ % 99 3Tehel GHIH i ewidT @ ?

2
(a) x2%+x%+(x2—n2)y:0

2
(b) x%+x2%+(n2 —xz)y=0

2
(©) xZ%—x%+(x2 —nz)y=0

2
@ 29 Y
dx

" (x*-n?)y=0
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S
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123. Match the columns and select the correct answer using the code given below :
Column (A) Column (B)

42 d A. Legendre’s equation
1. (l—xz)—;]—2x—y+n(n+l)y:0
dx dx

2 B. Hermite’s equation

2. x2%+x%+(x2 —nz)y:0

2 C. Laguerres equation
3. %—2x%+2ny=0

2 D. Bessel’s equation

4 x%Hl—x)%my: 0
Code :

1 2 3 4
@@ A B C D
) A C D B
o B A D C
@@ A D B C

. . AN N A AN NN A
124. Find the value of m for which the vectors; 21 —4j + 5k, i —mj + k and 31 + 2j — Sk are

coplanar.
(a) 26/25 (b) 25/26
(c) 10/25 (d) 26/10

125. Hooke’s law relating stress tensor (Pij) and strain tensor (p, ;) is given by

(a) Pij = Cij Pys (b) Pij = Cin P
© Py=Cyppy (d) Py =CiKppy

126. Consider the following pairs regarding the use of special functions :
Function Used In

1.  Bessel function Frequency modulation
2. Hermite polynomial  (Quantum Mechanical) Simple Harmonic Oscillator
3.  Laguerre polynomial Hydrogen atom wave function

How many pairs are correctly matched ?

(a) 1 and?2 only (b) 2 and 3 only

(c) 1 and 3 only (d) 1,2and 3
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127. The position of a particle is given by r = 3.0 t P+20¢ 3\ +5.0k
where t is in seconds and the coefficients have the proper units for r to be in metres. Find
velocity v(t) and acceleration a(t) of the particle.

(a) v(t)=3.0 i+ 40t 3\ and a = 4.0 ms 2 along y direction
(b) v(t)=3.07 +4.0t] and a = 4.0 ms 2 along x direction
(©) v(t)=4.07 +3.0t] and a = 3.0 ms2 along y direction

(d) v()=4.07+3.0t] and @ = 3.0 ms2 along x direction

128. A particle starts from origin at t = 0 with a velocity 5.0 i m/sec. and moves in XY plane
under action of a force which produces a constant acceleration of (3.0 i+20 3\) m/sec?.
What is the y-coordinate of the particle at the instant its x-coordinate is 84 m ?

(@) 30m (b) 36 m
(c) 24m (d) 42m

129. An insect trapped in a circular groove of radius 12 cm moves along the groove steadily and
completes 7 revolutions in 100 seconds. What is the angular speed and the linear speed of
the motion ?

(a) 5.3 rad/s and 0.44 cm/s (b) 0.44 rad/s and 5.3 cm/s
(c¢) 0.22rad/s and 2.3 cm/s (d) 2.3 rad/s and 0.22 cm/s

130. Which of the following statement(s) is/are true ?
I.  The magnitude of a vector is always a scalar.
II. Each component of a vector is always a scalar.

III. The total path length is always equal to the magnitude of the displacement vector of a

particle.
IV. Three vectors not lying in a plane can never add up to give a null vector.
(a) OnlyIandIV (b) Only II
(c) Only III (d) Only Il and III

131. Two parallel rail tracks are in direction north-south. Train A moves towards north with a
speed of 54 km/hr. and train B moves towards south with a speed of 90 km/hr. What is the
relative velocity of B with respect to A ?

(a) —10 m/sec. (b) —40 m/sec.
(c) —25 m/sec. (d) —15 m/sec.
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132.

133.

134.

135.

136.

137.

138.

The displacement x of a particle moving in one dimension under the action of a constant

force, is related to time t by equation t =~/ x + 3, where x is in metres and t in seconds. What
is the displacement of the particle when its velocity is zero ?

(@ 1m (b) Om
(¢) 2m (d) 3m

If a body travels half of its total path in the last second of its fall from rest, find the time of
its fall
(a) 1.41 sec. (b) 2.41 sec.
(c) 3.41 sec. (d) 4.41 sec.
For angles of projection of 15° and 45°, ratio of horizontal range will be,
(a) 1:1 (b) 2:3
(c) 2:5 (d 1:2
At the highest point of trajectory, angle between velocity and acceleration is
(a) 90° (b) 45°
(c) 0° (d) 120°
Two vectors of equal magnitude, 5 unit, have an angle 60° between them. Find the
magnitude of the difference of the two vectors.
(a) 10 unit (b) 5 unit
(¢) O unit (d) 15 unit
A particle is projected vertically upwards and reaches the maximum height H in time T. The
height of the particle at any time t will be :
(a) g(t—T) (b) H—g(t-T)
1 1
(©) &t-T) (d) H-5gt- TP
A cricket ball is thrown at a speed of 28 m/sec. in a direction 30° above the horizontal.
Calculate the maximum height gained by the ball.
(a) 10.0 m (b) 20.0 m
(¢) 15.0m (d) 12.0m
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139. The acceleration of a particle is given by a(t) = 8t — 3. If the initial velocity att =0 is 4 m/s,
then the velocity at t =5 second is
(a) 79 m/s (b) 89 m/s
(¢) 99 m/s (d) zerom/s

140. A train is moving at a constant velocity of 50 m/s. Inside the train a ball is thrown with 30
m/s velocity at an angle 60 degree with respect to the direction of train’s motion. The
magnitude of ball’s velocity with respect to ground is :

(a) 60 m/s (b) 65 m/s
(¢) 70 m/s (d) 80 m/s

141. Consider a frame of reference rotating with constant angular velocity. Which of the
following forces can be experienced in such frame of reference ?
1. Centrifugal force
2. Euler force
3. Coriolis force
Choose the correct option from the code given below :

Code :
(a) land2 (b) 1and3
(c) 1only (d) 2and3

142. A block of mass m slides down an inclined surface of inclination 30° with the horizontal.
Starting from rest it covers 8 m in first 2 seconds. The value of the coefficient of kinetic
friction between the block and surface is :

(a) 0.07 (b) 0.09
(c) 0.11 (d) 031

dv

143. A car is accelerating on a horizontal circular road of radius r at a constant rate a = at

The coefficient of friction between tyres and road is p. The speed at which car will skid is :

(a) [(uzgz—az)rz]% (b) [(u2g2+a2)2r2]%
© [@ue+a®) 2] @ [@ue-ad)2rPA

144. A particle is dropped from the top of a tower 100 m high. Another particle is projected
upwards at the same time from the bottom of tower and meets the first particle at a height of
20 m. Find the velocity with which the second particle is projected upwards.
(Take g = 10 m/s?)
(a) 15m/s (b) 25 m/s
(¢) 20m/s (d) 40 m/s
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A bullet of 40 gm mass emerges with 300 m/s velocity from a gun of 15 kg mass. Find recoil
velocity of the gun.

(a) —0.8m/s (b) —8m/s

(c) —80m/s (d) —800 m/s

Determine the maximum acceleration of the train in which a box lying on its floor will
remain stationary. Given that the coefficient of static friction between the box and the train’s
floor is 0.15 and g = 10 m/s2.

(a) 6.67 m/s? (b) 0.15 m/s?
(c) 1.5 m/s? (d) 15 m/s?

An object is moving on a curved path. Which of the following quantity may remain constant
during the motion ?

(a) Velocity (b) Speed

(c) Momentum (d) None of these

Find the angle of friction if the coefficient of static friction () is 1.

(a) 30° (b) 45°

(c) 60° (d) 90°

A constant force acting on a body of mass 3.0 kg changes its speed from 2.0 m/s to 3.5 m/s
in 25 sec. The direction of the motion remains unchanged. What is the magnitude of the
force ?

(a) 0.18 Newton (b) 1.8 Newton

(c) 18 Newton (d) Zero

Which of the following statement(s) is/are not true about forces ?
1. Forces do not obey principle of superposition.
2. Force is a vector quantity.

Forces always arise from interaction between systems.

. 1
4. QGravitational and coulomb forces decrease as r_3 .

(a) Only 1 (b) Only 1 &3
(¢c) Only 1 &4 (d All1,2,3&4
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