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I. In spherical coordinated (r,0,¢), . iTelta A (r,0, p) fqafafra 

Which of the following is correct ? HFU? 
(A) grad r = 0 

(A) gradr = 0 

(B) grad r =f (B) grad r = f 

(C) gradr = 1 
C) grad r = 1 

(D) gradr = 6 
(D) grad r =ô 

2 The number of components of nh 2 

rank tensor in three dimensional 

space are 
(A) n 

(A) n3 
(B) 3 

(B) 3h 

(C) 3 1 
(C) 3-1 

(D) 3n 
(D) 3n 

3. Moment of Inertia is what kind of 3. 3HTTI feoi rebR RITRT B ? 

quantity? (A) 

(A) Scalar 
(B) HT 

(B) Vector 
(C) yfeT 

(C) Tensor 

(D) (D) None of these 

4. What is the value of 6 in three 4. 

dimensional space ? ? 

(A) 0 (A) 

(B) 1 (B) 1 

(C) 2 (C) 2 

(D) 3 (D) 3 
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5. What is the rank of an invarjan 

tensor ? (A) 

(A) Zero (B) 

(B) One (C) 

(C) Two 
(D) 

(D) Three 
ya5ufe A HT DEI GTT 

6. A Tensor Aij 1S said to be 6. 

symmetric if: 

A Aji 
(B) A-Aji 

(A) 
(A) Aij = Aji 

(B) Ai Aji 

(C) Ay0 (C) A-0 

(D) Ay-1 

7. tcGtYT 3THET 

(D) A-1 

The mass of sun from the following 1. 

data 4ET 5 AT r = 1.5 x 108km, 
Radius of earth orbit 

G = 6.67 x 10-11Nm2/kg2 
r = 1.5 x 10"km, 

G 6.67 x 10-11Nm /kg2 

will be: 
(A) 2.004 x 1030 ThUTo 

(A) 2.004x 10 kg (B) 2.04x 1033 fbTo 
(B) 2.04x 10 kg 
(C) 2.004x 1033 kg 

(C) 2.004x 1033 fnyTo 

(D) None of these (D) 

Newton's first law of motion is the 8. 8. 

special case of: 

(A) Second Law (A) tta Ayn ai 

(B) Third Law (B) 
(C) Maxwell's first equation (C) 

(D) Guess Law (D) T fA 
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9. What is the centre of mass of a 9. R AII AA YhHATI HtgarT a 

uniform semicircular wire of radius 

R? 

(A) (0, ) (A) (0. 

(B) (0.) 

(C) (0.) 

(o.) 

3T 
(B) 

(C) (0.) 

(D) (D) (0, 

10. The reference frames where from 10. fAeT TEÍ HfAi faua 

of fundamental laws of physics are 

invariant are called 

(A) Rotational frames (A) 

(B) Accelerated frames (B) aRa fHen aa 

(C)Inertial frames (C) 

(D) None of these (D) À TET 

11. Coriolis force is 11. Rsfr a 

(A) Actual force (A) Tkitq a 

(B) Constant force (B) 
C) Fictitious force C) EA 
(D) Both (A) and (B) 

D) aHi (A) 3iR (B) 

12. Angular momentum is conserved 

(A) aSTa=0 
when 

(A) Torque(Text) 0 

(B) Fext =0 (B) F =0 

(C) P0 (C) P= 0 

(D) None of these (D) À TET 
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13. The Moment of inertia of a uniform 13 IH M 3ÄR 11 R A YHA 

ring of nass M and radius R about 

a tangent on its plane is: 

(A) MR 
(A) MR2 

(B) 2 MR 
(B) 2 MR2 

(C) MR 
(C) MR 

(D) MR 
(D) MR 

14. A Rigid body of radius R rolls 

down an inclined plane with angle 
0. Ifk be the radius of gyration, the 

acceleration of body down 

inclined plane is 

9 Sine (A) 
g Sin G 

1+2 

1+ R2 (A) 

g sin (B) 
9 sin 0 

(B) 1+ 1 

(C) 
1+ 

C) 

(D) g sin e(1 +) (D) gsin (1+) 

15. Which of the following is correet ? 15. ffacm d aa HY ? 

(A) t (A) =4 

(B) (B) 

(C) (C)=+ K 

(D) 
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16. The work done in twisting a 

cylinder through an angle 0 is 

(A) r0 (A) T02 

(B) C0 (B) Ce0 

(C) Ce (C) C0 

(D) c (D)c 

17. Kepler's third law is: 17. Jdiu fAy4 

(A) Txa? (A) T ox a2 

(B) To a (B) Tx a 

(C) Tox a (C) T a 

(D) T x a (D) T' oc a 

18. Reduced mass of Positronium atom 18. ifgiAT4 TRHIJ HHT FTHTT 

will be 

(A) m (A) = m 

(B) (B) 

(C) m (C) 

(D) (D) 
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19. Which of the following statementis 
not correct ? 

(A) geat rafaa 
(A) A Geostationary satellite of 

3HTdTHTA 24 TE ETT I earth has a period of 24 

hours. 
(B) 

(B) Central force 1S a 

(C) yRT 7qe 
conservative. 

HHTA (C) Planets moving in orbits 

round the sun sweep equal 

area in equal time. 

(D) (D) The period of revolution a 

satellite about the earth 

depends upon the mass of 

satellite. 

20. The total number of satellite in 20. q 
UTTol 

Global Positioning System (GPS) 

is 
: 

(A) 16 
(A) 16 

(B) 24 
(B) 24 

(C) 3 
(C) 3 

(D) 20 
(D) 20 
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21. The differential equation of simple 21. HRA ¥TGA TtT 5I SHTHI HAtarUT : 
harmonic motion is: 

(A) x = 0 
dt2 

(A)d+ x = 0 
dt2 

(B) 
d'x 
wx = 0 

(B) d+ wx = 0 
dt2 

C) de2 dx = = 0 (C) + 'x = 0 
dt2 

(D) + wx = 0 (D) dx + wx =0 

dt dt 

22. If the angular velocity w and 

propagation constant K of a wave 
HaRT IC K, »* = c^x* + w. 

are related by w c?x2 + w, 
where c and wo are constants, the 

group velocity will be 

(A) (A) 
Vp 

(B) Vp (B) 

(C) c2 
(C) c2 

(D) 0 
(D) 

23. The Quality factor for a damped 

harmonic oscillator is: TUTTC5 

(A) (A) 

(B) (B) wT 
wT 

(C) (C) T/w 
(D) (D) wT wT 
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24. Which of the following is a 24 
stationary wave? 

(A) y= 2a sink x.cos wt (A) y = 2a sin k x. cos wt 
(B) y= a cos wt (B) y= a cos wt 

(C) y = a sin k (x - vt) 
(C) y = a sin k (x - vt) 

(D) y = 2a sin(vt -x) 
(1D) y 2a sin (vt - x) 

25. In a progressive wave, which of the 
following physical quantity is 
transmitted ? 

(A) A) Energy 

(B) (B) Velocity 
(C) (C) Frequency 

(D) Momentum (D) 

26 26. If +B| = \ - B. then he 26. afa 1 +B = |Ä- B. a  stz B 
angle between A and B is: 

(A) (A) 
(B) /2 

T/3 
(B) "/2 

(C) /3 (C) 

(D) (D) T 
27. For what value of p, vectors 27. p oHA fy, H 

a 2i -j+ k, b =t +2-3k = 21 +k, b =i+2 -3k 
and = 3i +pj+ 5k are coplanar? 

(A) p= -8 

(A) p= -8 
(B) P=-2 

(B) p=-2 
(C) p=-6 (C) P=-6 
(D) p =-4 (D) p =-4 
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28. If vector 0.8? + 0.6 + xk is a unit 28. f daer 0.81 + 0.6 + xk y $P 
vector, then what is the value ofx ? 

(A) 0 (A) 0 

(B) 0.1 (B) 0.1 

(C) 0.2 (C) 0.2 

(D) 0.3 (D) 0.3 

29. The vector triple product of three 

vectors A, B and C is given by A x 

(BxC) 
(A) B. (Ä.c) -
( 
(B) B. (A.C) + 
( B) 
C) .(A.B) - B( 

(D) C.(A.B) +B( 

Ac-uPo  (Bx
) fear araT 

(A) B.(.C) - �( 

(B) B.(A.
)+ �( 
(C) C. (A.B) - B( 

c.(A.B) +B(�.�) 
30. 31+ 4 + 2RFTag 

(D) 
30. The unit vector along vector 

31+4+2k is given by : 

3i+4j+2k 
27 31+41+2k 

27 
(A) (A) 

3+4+2k 
29 

31+4+2k 
V29 

(B) (B) 
i+j+k 
27 

i+j+k 
27 

(C) (C) 

it+k 
29 D) V29 (D) 

31. Gauss-divergence theorem relates 31. TH-3Tqd-H UA HeT bvAI 

a. 

(A) Line integral (A) to surface 

integral (B) aT HHIHA R 3AT4T1 HHIA 

(B) Line integral to volume 

(C) integral 
(C) Surface integral to volume 

(D) 3/7 RET 
integral 

(D) Line integral to another line 

integral 
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For a conservative vector field (A). 32. ya ive 77faa (A) ® f 32 

which of the following is correct? ffam ? 
(A) div( = 0 

(A) div( = 0 

(B) curl(A) =0 
(B) curl(A) =0 

(C)div(Ä) * 0 
(C) div( # 0 

(D) curl( * 0 
curl( # 0 

33. Which of the following is 33. pafRra 7 À iT H E 

(D) 

correct ? 
(A) div (curl A) = = 0 

(A) div (curl A) =0 
(B) curl (grad d) = 0 

(B) curl (grad ¢) = 0 

(C) curt (Ä x F) = 2 (C) curl (Ax 7) = 2 

(D) All of above (D) 
34. If A is a constant vector and f is 34. 

position vector then correct relation 

is 

(A) div (Âx) =F (A) div ( x F) = 

(B) curl ( ) =* (B) curl (Ax) =7 

(C) curl ( =  

(D) curl ( x F) = 2 

(C) curl (A x *) =  

(D) curl ( ) = 2 
35. If o(x, y, z) = 2x2y - x?y2 +3z2 35. zf x,y, 2) = 2x2y - x?y2 + 

then the grad o at the point (1, 1, 32 f (1, 1, 2) R grad o 
2) will be: 

(A) 21+12k 
(A) 2+ 12k 

(B) 2 12k 
(B) 21 12k 

(C) + 2k 
(C) + 2k 

(D) 2i+12 
(D) 21+12 
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36. Values of scale factors in spherical 36 

coordinates are 
(A) h = h2 = h3 =1 

(A) h = h2 = h3 = 1 

(B) h 1,h2 = r,h3 = r sinß 
(B) h = 1, h2 = T,h3 =r sin6 

(C) h =r,h2 = r, h3 = r sinb 
(C) h = r, h2 = r, h3 = r sin 

(D) h = r,hz = 1, hg = r sine 
(D) h =r,h2 = 1,h3 =r sine 

37. Relation between Cartesian 37. Tdt Aèi (x, y, z) 3tr à7HTeTR 

coordinates (x, y, z) and cylindrical 

coordinates (P, cd, z) are 

represented by : 
(A)x = p sin o,y= p cos 

(A) x = p sin d,y = p cos 
(B) Xp cos ¢,y = p sin > 

(B) X = p cos o,y = psin d 
(C) x = -p cos ,y = psin o 

(C) X=-p cos o,y = p sin ¢ 

(D) Xp sin¢,y= -pcos (D) X =p sin ¢,y = -p cos p 

38. Which of the following is 38. Aefam NT 7 ? 

incorrect ? 
(A) f.f = 1 

(A) f.f =1 
(B) 0.6 = 1 

(B) 6.6 1 
(C) f. = 0 

(C) f.0=0 
(D) f. = = 1 

(D) f.6 = 1 
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39 Which of the following is correct 39 

for unit vector in cylindrical polar 

coordinates? 
(A) = cos o î + sin ¢j 

(A) P = cos cpî + sin d 
(B) p sin di + cos 

(B) sin sin di + cos ¢j 
(C) p= - cos o i + sin dj 

(C) =-cos oi + sin ds 

(D) cos dî-sin dj 
(D) cos cos î-sin dj 

40. A Particle of mass Skg is moving 40. 5 fAMo zaJHTA I Y7 GU 10 1/H 

with velocity 10m/sec, the work 

done to increase the velocity of 

particle to 20m/sec is 
(A) 750 

(A) 750 joule 
(B) 800 

(B) 800 joule 

(C) 500 

(C) 500 joule 

(D) 250 
(D) 250 joule 

***** 
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