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1. 

2 

3. 

4 

A long spring is stretched by I 
cm, its Potential energy is U. If 

the spring is stretched by 4cm 
then Potential energy stored in it 

will be : 
(A) 
(B) 
(C) 

1063 

(A) 

(D) 32U 

(B) 

A pendulum clock that keeps 
correct time on the earth is taken 

to the moon. It wili run: 

(C) 
(D) 

(A) 
(B) 
(C) 

(D) 

4U 

8U 

16U 

Which force is related to Ferrel's 

Law ? 

(B) 
(C) 
(D) 

V6 times slower 
V6 times faster 
At correct time 

6 times faster 

Euler force 

Centrifugal force 

A sphere is rolling on 
horizontal surface without 

slipping and has linear velocity 
10 m/s of its centre of mass then 

the linear velocity of highest 
point of the sphere is: 

Coriolis force 

(A) 0 m/sec. 

Centripetal force 

10 m/sec. 

20 m/sec. 
5 m/sec. 

1. 

2. 

3 

4. 

(A) 
(B) 
(C) 
(D) 

(A) 

(B) 

(C) 
(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 
(D) 

PHY 102 

40 

8U 

16U 

32U 

10 cR/ Ýs 
20 cr/os 
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5. 

6. 

7 

1063 

A Particle of mass m and radius 

of gyration K is rotating with 
angular acceleration a The 

torque acting on the Particle is: 

mk'a (A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

A thin wire of length L and 

uniform 1linear mass density p is 
bent into a circular Loop with 
centre O as shown in figure. The 

moment of inertia of Loop about 
axis XX is' 

(B) 

2 

(C) 

(D) 

mk'a 
1 

m 

mk'a' 
4 

pL 
8Tr2 

pL3 
16Tr2 

5 pl' 
16 T2 

3pL3 
812 

The length of a mnetal wire is LË 
when the tension is T,, and 
L, when the tension is T,. The 
unstretched length of the wire is : 

(A) L, Lz 
Lythz 

2 

o 

LT;-LzTi 
T;-T1 

LTz+LzTi 
TË +T; 

X 

5 

6. 

7. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

mk?a 
2 

m 

mk'a 

4 mK²a? 

pl³ 
8r2 

K 

pL 
16n2 

5 pl 
16 2 

3pL3 

2 

LT;-L2T1 
Tz-T; 

LËTz+LzT; 
TË+T2 

X 
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9. 

10. 

1063 

The moment of inertia of two 

spheres of equal masses about 

their respective diameter is same. 
If one of them is solid and other 
is hollow (of very small 

thickness) then ratio of solid to 
hollow sphere radii will be : 

(A) 

(B) 

(C) 

(D) 

(B) 

If Y and K be the Young's 
Modulus and Bulk Modulus of a 

(C) 

material then 

(D) 

(A) Y< 3K 

(A) 

V5: V3 

(B) 

V3: V5 

(C) 

5:3 

(D) 

3: 5 

Two satellites A and B go around 

a Planet P in circular orbits is 

having radii 4R and R 

respectively. If the speed of 
satellite A is 3V then the speed 
of satellite B would be : 

2 

K = 3Y 

Y= 3K 

Y> 3K 

12V 

6V 

8 

9. 

10. 

zIT: 

(A) 

(B) 
(C) 

(D) 

(A) 

(B) 

(C) 
(D) 

(A) 

(B) 

V5: V3 

(C) 

V3: 5 

(D) 

PHY 102 

5:3 

Y< 3K 

GYUE A 3N B y Y3 P R0 

faGOH: 4R 

3 :5 

K = 3Y 

GUUB A o t 3V dT 3YUE B 

Y=3K 

Y>3K 

12V 

6V 

2 

2 
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|1. 

12. 

13. 

Which one of the following is 

1063 

not a vector ? 

(A) 

(B) 

(C) 

(D) 

k is : 

(A) 

(B) 

The angle between the vector 

ä=i+j+k and b=i-j+ 

(C) 

(D) 

(A) 

(B) 

Torque 

(C) 

Magnetic ficld 

(D) 

Magnetic flux 

Magnctic dipole moment 

in AABC, if BC = a, CA =b and 

AB = C, then the Cosine formula 

is given by 

(B) 

s) 
) 

Cos 

COs 

COs A = 

COS A = 

COS A = 

Cos A = 

(A) Zero 

a?+b2+c? 

(C) "2 
(D) 

2abc 

14. If|ÄxB| = Ä- B, then the angle 
between A and B is : 

b²+c²-a? 
2bc 

2bc 

a'+b²+c2 

2bc 

12. 

13. 

14. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

AABC H, Yt¢ BC= a, CA = b 3R 

(C) 

(D) 

(A) 

(C) 

Cos 

(D) 

PHY 102 

) 
cos () 

COS A = 

(B) "/4 

cos A = 

COs A = 

cos A = 

a2+b2+c? 

2abc 

b²+c²-a? 
2bc 

b'+c? 

2bc 

a'+b²+c? 
2bc 
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15. 

16. 

17. 

A Particle moves on the Curve 

x= 2t2, Y = t- 4t and 2 = 

3t - 5, where t is time. Then the 

velocity at t = 1 is : 

(A) V29 

(B) 

(C) 

1063 

(D) 

(A) 

(B) 

The value of V f is : 

(C) 

(D) 

If 

(B) 

(C) 

i+ 2+ 3k 

i+j+k 
41-2j + 3k 

î ds, (Where S is the Surface of 

unit sphere) is : 
(A) 3T 

(A) 

2/r 

(B) 

None of the above 

(C) 

.F=3 

(D) 

(D) 6Tt 

18. A unit impulse function in 

57t 

4Tt 

continuous form is defined to be: 

then 

S(t) = t 

S(t) = 1 

S(t) = 
fa, 8(t) =1 

t=0 
t#0 

t=0 

t#0 

15. 

16. 

18. 

4t sr Z =3t � 5 R GI 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

17. aft ù-Â=3 Sf. F·n ds, (E0 S 

(B) 

(C) 

(D) 

V29 

PHY 102 

i+ 2/ + 3k 

i+j+k 

4i-2j + 3k 

0 

2/r 

x= 2t2, Y = t2 

37r 

5 

41 

6T 

S(t) = t 

S(t) = 1 
(a, t =0 

8(t) =o. t*0 
O(t) = (a, t= 0 

(1, t#0 
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19. 

20. 

21. 

22. 

1063 

A Force F is said to be 

Conservative if : 

(A) 

(B) 

(C) 

(D) 

The valuc of f, Fñ ds over the 

(B) 

surface of sphere of radius 'a' 

(C) 

with centre at (0, 0, 0) is : 

(D) 

(A) 3ra' 

are 

(A) 

Curl F= 0 

grad F = 0 

(B) 

div F = 0 

(C) 

Curl (grad Â)= 0 

The Cylindrical Coordinates of 

the Point P' whose Coordinates 

(A) 

x= 1,Y= /3 and Z = 4 units: 

(B) 

(C) 

4na3 

3 

(D) 

3na? 

(D) r= 2, ¢ = 60°, Z= 4 

r= 1,¢ = 30°,Z= 4 

The Polar Coordinate of (-1,1) is: 

r=2, = 30°,Z = 4 

r=3,¢ = 45°,Z = 4 

(V2,"/4) 
(/z, 3/4) 
(0,3"/4) 
None of the above 

19. 

20. 

22, 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

Curl 

x= 1,Y = V3 3R 2 = 43616 

grad F = ) 

div F = 0 

Curl (grad Y) = 0 

3na? 

= 0 

4na3 

3 

3a2 

(-1,1) 1 gu A~is 

r=1, =30°, Z = 4 

r= 2, = 30°, Z = 4 

r=3,= 45°,Z= 4 

r=2, = 60°, Z=4 

(V2."/4) 
(Vz,3/4) 
(0,3/4) 
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23. 

25. 

26. 

The distance of Point (2, 3, 5) 

1063 

from X - Y plane is : 
(A) 2 units 

(B) 
(C) 

24. The 

(D) 

2n 

Point with Spherical 
Coordinates arc given as 

(8,,"/3). What is the value of 

(B) 

in Cartesian Coordinate 

System ? 

(C) 

(A) 4V3 

(D) 

3 units 

(B) 

S units 

(C) 

I unit 

(D) 

Which of the following shows 
the differential volume of the 

differential element formed in 
the spherical Coordination 

System ? 

(A) du = dx dy dz 

(A) 

2/V3 
4 

(C) 

6 

(D) 

dv = r'sin dr d6 do 

A tensor of rank 2 in n 

dv = ds dx 

dimensional 

dy = rsin dr de do 

Components : 

(B) 2n 

n² 

2 

space has 

23. 

24. 

26. 

X - Y �d fdg (2,3, 5) fi q : 
(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 
(B) 
(C) 

2 gb 

(D) 

PHY 102 

3 zO1 
5 z6T 
1 516 

4V3 

2/V3 
4 

6 

n - faty 3T6T9T 

dv = dx dy dz 

du = r²sin dr dO do 

n gc : 

dv = ds dx 

dy = r2 sin dr do d¢ 

2n 

n² 
27 

t 2 y HR 
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27. 

28. 

29. 

30. 

1063 

The Product of the two tensor 
kind (r, s) and (p. q) is a tensor of 
the kind : 

(A) 

(B) 
(C) 

(D) 
The 

(B) 

(C) 

(D) 

Contravariant Vectors is a: 
(A) Mixed Tensor of rank 2 

(A) 

(B) 

(C) 

(D) 

(rs, pq) 

(r tp, st ) 

rP, s9 

If A, is anti-symmetric tensor, 

are : 

(r/s. q/s) 

then the value of A, 1 is: 

(A) 

Product of (wo 

(C) 

(D) 

Contravariant Tensor of 
rank 2 

Covariant Tensor of rank 

Fundamental Tensor of 

rank 2 

To every action, there is always 

1 

an equal and opposite reaction. 
The forces of action and reaction 

n/2 

(B) External forces 

Internal forces 

Both of the above 

None of the above 

27. 

30. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 
(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

(rs, pq) 

(r +p, s + q) 

(r/s, q/s) 

1 

n/2 
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31. 

32. 

33. 

34. 

The centre of mass of a body: 
(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(P) 

1063 

(A) 

Kronecker delta &} is : 

(B) 

(C) 

(D) 

Lies always outside the 

(A) 

body 

(B) 

May be within, outside or 

(C) 

on the surtace of the body 

(D) 

Lics always inside the 

body 

Inertial frames are those frames 
of references in which a free 

particle moves : 

Lics always 
surface of the body 

A scalar 
A vector 

A tensor of rank 1 

A tensor of rank2 

With a variable speed 
along a straight line 
Along a straight line with 
a constant speed 

Two balls of different mass have 

the same kinetic encrgy. The 
balls having grcater momentum 

will be : 

With constant speed on a 
curves path 

the 

With variable spced on a 
curved path 

Lighter onc 
Heavier one 

Both having equal masses 
Nothing can be said 

31. 

32. 

33. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

arf : 
(A) 
(B) 

(C) 
(D) 

PHY 102 Page - 11 



35. 

36. 

37. 

38. 

1063 

When a particle moves under a 
Central force then: 
(A) 
(B) 

(C) 

(D) 

(A) 
(B) 
(C) 

(D) 

Time Period of geostationary 
satellite is : 

Energy is conserved 
Angular momentum 1S 
conserved 

(D) 

Both (A) and (B) are 
correct 

Linear 

(A) 

conserved 

(B) 

(C) 

(D) 

Total energy of a satellite around 
the earth is : 

1 year 
24 hourS 

(A) Zero 

12 hours 

(B) Infinite 

(C) Positive 

I month 

The gravitational potential due to 
a mass distribution is 

0 

Negative 

Then the gravitational field is : 

V= 

momentum is 

Ax 

x2+a2 
Ax 

Vx2 + a? 

A 

(r²+a)h 

in x-direction 

Infinite 

35. 

38. 

t: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

i (A) 3tr (B) HE 

1 qe 
24 E 

12 y 

1 HEÌMI 

0 

V= 

Ax 

x2+a2 
Ax 

x-fem 

(*2+a2)2 
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39. 

40. 

1063 

A satellite is revolving round the 

earth of 600 km from the surface of 

earth. The speed of satellite is : 

[Radius of carth = 6400 km 

Mass of the earth=6X 1024 kg 

G=6.67 × 10-11 Nm²/kg] 

(A) 

(B) 

(C) 

(D) 

11.0 km/s? 

The displacement of the motion 

(A) 

9.0 km/s? 

of a particle is represented by 

(B) 

7.60 km/s² 

equation 

(C) 

4.92 km/s? 

(D) 

the motion of particle is : 

Y=A sin wt + cos B wt 

Oscillary but not S.H.M. 

S.H.M. with amplitude A 

S.H.M. with amplitude 

(A + B) 

S.H.M. with amplitude 

VA + B2 

39. 

yed f f 6400 km 

yedt T GaH =6 x 102 kg 

G=6.67 x 10-11 Nm²/kg?] 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

11.0 km/s' 

9.0 kn/s² 

7.60 km/s² 

4.92 km/s 

Y=A sin wt + cos B wt 

3AIAH (A + B) 

VAZ + Bz 
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41. 

42. 

43. 

1063 

The shape of the Lissajous figure 

depends upon : 

(A) The ratio of frequencies 

(B) 

(C) 

(D) 

The 

(A) 

(B) 

(C) 

wave mnotion is: 

(D) 

The 

(A) 

The ratio of amplitude 

(B) 

The phase difference 

(C) 

All of the above 

(D) 

differential equation for 

d²y p2y 
dt2 

d'y 
dx2 

dt2 
d'y d²y 

dy 

= 

dt 

v2y 

dx? 

dx2 

dx 

velocity Vg' and phase velocity 

Vp' in a dispersive medium : 

dt2 

relation between group 

Vg = Vp-1 

Vg = Vp+1p 

Vg = Vp+ 

da 

Vg = Vp 

1 dVp 

1 dVp 

41. 

42. 

43. 

: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

dt2 

dx2 

d'y 
dt2 dx2 

dx2 

dx 

dt2 

dydy 
dt 

Vg= Vp-1p 

Vg= Vp+1p 

Vg = Vp + 1 dVp 

Vg = Vp-: 1 dVp 
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44. 

45. 

1063 

A Progressive wave is given by 

Y=3 sin 2r 

where x, y are in cm and t in 

second. 

The frequency of wave and 

acceleration will be : 

(A) 

(B) 

(C) 

(D) 

The 

(A) 

(B) 

(O) 

100 Hz, 4.7 x 10° cm/sec? 

(D) 

50 Hz, 7.5 x 10° cm/sec? 

`.H.M. is given by 

25 Hz,4.7 x 10 cm/sec? 

lo.04 o.01 

25 Hz,7.5 x 10cm/sec? 

differential equation of 

d'y 

The frequency of motion is : 

dt2 

400 

2 

40 

2Tt 

10 

+ 400 y=0 

44. 

45. 

(A) 

(B) 

(C) 

(D) 

dt2 

(A) 

(B) 

(C) 

Y=3 sin 2r |n.04 

dy 4 400 y = 0 

(D) 

PHY 102 

100 Hz, 4.7 × 10 cm/sec? 

50 Hz,7.5 x 10°cm/sec? 

25 Hz,4.7 x 10®cm/sec? 

25 Hz, 7.5 x 10 cm/sec? 

400 

2t 

40 

2 

10 
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46. 

47. 

1063 

Which one of the following is 

Correct ? 

(A) 

(B) 

(C) 

(D) 

(A) 

Time Period of spring 

(B) 

mass system 

(C) 

T= 2n 

Time Period of Simple 

Pendulum 

T= 2n 

Time 

k 

T= 2 

Compound Pendulum 

Period 

most correct ? 

mgL 

Time Period of two 

masses connected with a 

Which. one of the following is 

of 

string directly depends 

upon sum of two masses 

(m, + mz) 

Both of the above 

(D) None of the above 

46. 

47. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 102 

T= 2n |" 

"= 2n T 

m 

T= 2 
mgL 

Ji-B|2 | 
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48. 

49. 

50. 

1063 

The number of independent 

Components of a Symmetric 

tensor of rank 2 in n-dimensional 
space is: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

2n 

If the effective length of a 

pendulum is infinite. Its time 

period will be: 

(D) 

n? 

n(n+1) 

n(n-1) 

1 hr 

0 

84.6 min 

48, 

50. 

(A) 

***** 

(B) 

(C) 

(D) 

(A) 

49. (e)8 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

2n 

PHY 102 

n' 

n(n+1) 

n(n-1) 
2 

1 hr 

84.6 min 
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