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In spherical coordinated (1,0, ¢),
Which of the following is correct ?
(A) grafi r=20
(B gradr =+
() gradr =1
(D) gradr =28

el fAqed (r, 0, d) # fF=fafea
WA Gl R ?

(A) gradr =20

By gradr=+

(C) gradr=1

(D) gradr =26

2. The number of components of n" 2. BT 3wrer d ndl dife & ufey 4
rank tensor in three dimensional qeP @ e
space are : i
(A) n?
B) 3 (B) 3"
() | (C) 3"-1
(D) 3n (D) 3n
3.  Moment of Inertia is what kind of 3. <l ol fF yaR & f g7
quantity ? (A)  aifew
(A)  Scalar B) R
(B)  Vector © s
(C) Tensor
(D)  None of these (D) SRR Bl
4. What is the value of &} in three 4. Fxdrirr ameTer # St @B A F B
dimensional space ? g ?
A 0 (A) 0
B) 1 B) 1
© 2 (S
D) 3 D) 3
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5. What is the rank of an invarjant 5. U® fereerd
tensor ? (A) Ll
(A)  Zero (B) Uh
(B)  One (©) il
(C©)  Two
(D) Three ) i
6. A Tensor A, 1s said 6. Ud el Aij gl A T el %
symimetric if : afe:
(A Ay =4 (A) Ay =4
(B) Ay =- 4 (B) Ay = 4y
€  A4y;=0 ©) A;=0
(D)  4;;=-1 (D) Ay=-1
7. The mass of sun from the following 7. famferiga g
data e @ B = 1.5 x 10%km,
Radius of earth orbit
15 x 10%km, G = 6.67 x 1071*Nm? /kg?
G = 6.67 x 10"*1Nm?/kg* X1 ¥ BT g BN
will be : (A)  2.004 x 10° f&o
(A)  2.004 x 10*°kg (B)  2.04 x 10° fiITo
(B) 2.04x 10* kg
(C)  2.004 x 10° kg (C) 2004 x 107 fFmo
(D)  None of these (D) T A P T
¢ Newton’s first law of motion is the 8. cd & WA &1 yo form, fgly w1
special case of : g
(A)  Second Law (A) oy fam 1
(B)  Third Law (B) ?ﬁl’& PR
(C)  Maxwell’s first equation
(D)  Guess Law EE)) Tﬁi e T 3
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9. What is the centre of mass of a

uniform semicircular wire of radius

R ?
(A)
(B)
(&)

(D)

10. The reference frames where from

of fundamental laws of physics are

9. R B aa vawwa adgaime av

1 GAAA Dy dA 77

(A)

(D)

10. fdw 3 ol difden & goea fm

invariant are called : g
(A)  Rotational frames (A)  gifa e @
(B)  Accelerated frames (B) w@Rd fdw 93
(C)  Inertial frames (C) el ey d
(D)  None of these (D) T W PIE T
11. Coriolis force is : 11. ®Ranfer a1 & -
(A)  Actual force (A) Idfdd ad
(B)  Constant force (B) Frd &d
(C)  Fictitious force (C) B T
(D)  Both (A) and (B) (D) @M (A) 3R (B)
12. Angular momentum is conserved 12, ®IONg T4 He ORI & B
when :
(A)  Torque(Toy) =0 &) e (TW) -0
(B)  Fop =0 B)  Foag =0
© P= (C) PB=0
(D)  None of these (D) T 9 B§ &I
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; B oo qrel
13, The Moment of inertia of a uniform 3. wad M CURERI (PHHAT
ring of mass M and radius R about ool Bl ‘é'“‘g-'.ﬂa WD wERar @
a tangent on its plane is - gfer. Srg GHEJ\“Y e
1 5
(D) EMR D) %MRz
14. A Rigid body of radius R rolls 14, B R &1 3¢ g 0 &7 & 3
down an inclined plane with angle el W el 21 afe K, ?{Uﬁ B
0. It K be the radius of gyration, the A a1 o a & ol ﬁ@ R fivg
acceleration of body down the
o _ B 8
inclined plane is :
: gsin0
gsing (A) -
(A) " ,;_z 1+ i‘:;
_ ing
gsiné (B) L%
(B) 1+% 1+E
g
(C) 1fK2 (C) -I_E
Ei R
(D) gsin6(1+%) D) gsing (1+5)
15. Which of the following is correct ? 15, frafofad § 9§ g wg g ?
9 1 3 9 1 3
224z ~==42
(A) 14 n kK (A) Y n K
1 3.9 1 3 .9
-==-4- B -= - -
(B) i (B) D
3 9 1 , 3 9 1
= -4 - -= - -
© 7=t (€) whth
9 3,1 ' 93 1
-—==--4- D -—= 4 2
(D) i (D) M. + -
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16. The work done m twisting a 16: Td o1 B O PIOT A TWe H fhar
cylinder through an angle 0 1s T e §
GV (A) 10
(B) o (B) C#
©)y Co ) (6
D) Ce (D) ;Ce
17. Kepler's third law is : 17. @R & A frm &
(A) T oxa? (A) Tlxa
(B) Tieca’ (E;) T2 o &’
(C) Txal C) T«al
(D) Tea D) T«xa
18. Reduced mass of Positronium atom 18, UfTEITH WRAN] &1 FHMIG F&HH
will be : R
) pg=m (&) w=m
B u=3 ®) p=2
© wu=3 € u==
©) k=3 IE S
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19.

20.

Which of the following statemenas

not correct ?

(A) A Geostationary satellite of
carth has a period of 24
hours.

(B) Central force s a
conservative,

(C)  Planets moving in orbits
round the sun sweep equal
area in equal time.

(D)  The period of revolution a
satellite about the earth

depends upon the mass of

satellite.

The total number of satellite in

Global Positioning System (GPS)

19.

20.

e & J BT BAT Y & 2
(A) gl @ RIS IR @
ddeTe 24 H BN R |
(B) @G g W&l o1 B ¥
(C) ¥ & IR "FeR T gl
SUIE WIH W H §HF
Bhd T8 v ¢ |

D) vl & uRa I|g @
RA F IWUE B g
R PR Fwar &

IR

WM Ry goreh
(MofotRio) 4 Fe Syml @) wean

is el
(A) 16 (&) 16
B) 24 (B) 24
. 3 ) 3
(D) 20 (D) 20
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21. The differential equation of simple  21.

harmonic motion is :

2

A Eieix=0

dt?
By LZXy gr=0
dt?
d*x 2.2 _
€ Etrwn?=0

D) Z+wix=0

22. If the angular velocity w and  22.

propagation constant K of a wave
are related by w? = c%k? + w?,
where ¢ and w, are constants, the

group velocity will be :

@ =
B) v,
(C) «c?
D) o

23. The Quality factor for a damped  23.

harmonic oscillator 1s :

A) =
B -
© Yy
D) owr

Wl 3Tt TR BT S W -
(A) %i—:+w2x=0

2

dx
(B) m+wx—0

a?x 9.2 _
C) SZ+wx*=0

dx
(D) E+w2x=0
MR T R/ B el A oo aR
RV T K, w? = c2k? + w?,

ENT ST &, Wl ¢ R w, Fdis

2 W8 97 B
@ =

(B) v,

©

(D) 0

T qHfed dad ey @ forg wqoren
T % -

A =

B) —

©  w

(D) wt
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24. Which of

the t‘ollnwing 1S a

24, FyerfoRaa N QA @l 3 w0

sl'alim\a].y wave ? (A) y = 2asin k x.cos wt
A = N PN e
(A) v = 2asin k x . cos wt B)  y = acos ot
B) vy =acos wt '

. _ (C) y=asink(x—vt)
(O y=asink (x = vr) ,

“ . A4 .

(D) y=2asin % (vt — x) D)y = 2asin 5= (vt = x)

25. Ina progressive wave, which of the 25w el o N ffaRaa ¥ R @
following physical quantity s A e afd FarRa 2 8 ?
transmitted 9 (A) Sl
(A)  Energy B A
(B)  Velocity .

(©)  amyfa
(C)  Frequency o
(D) Momentum D)

N A B = A=l then e 20 R |74 B| = |- B|, @ 4 3R B
angle between 4 and B is : & 9T PR
(A) 0 (A) 0
®) 7, ® 7,

(€ T/, © 73
(D) =m D)y =

27. For what value of p, vectors 27 p @ ¥y L1 B oo wfew
d=2i—j+k b=i+2]-3k d=21-j+k b=t1+25-3k
and ¢ = 31 + pj + Sk arc coplanar? Gﬁ_\’ €=31+pj+5k W @ aa 3

B
(A) p=-8
@  p=-2 B) p=_2
(C) p=-6 (©) =6
102
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28. If vector 0.80+ 0.6f + xk is a unit ~ '28. ufe 9FeX 0.81 + 0.6§ + xk TH ShIe
vector, then what is the value of x ? A B, Tq x BT A @M g7
(A) 0 (A) 0
(B) 0.1 (B) 0.1
() 02 (C) 0.2
(D) 0.3 (D) 03
29. The vector triple product of three  29. & afest 4, B ok ¢ @1 wfew
victori A, B and Cis given by A % %?5—‘1‘717%_01 A x (E X C) fear
(B X C) : % :
(A)  B.(A.C)-C(A.B) (A)  B.(4.C)-C(A.B)
(B) B.(A.C)+C(A.B) (B) B.(A.C)+C(4.B)
© C.(AB)-B@.0) © E(AF)-Bdd)
(D) C.(A.B) + B(A.C) (D) C.(A.B)+B(4.0)
30. The wunit vector along vector 30. @AW 3i+4j+2k & T aE
3i+ 4/ + 2k 1s given by : e g
3i+4j+2k 3i+4j+2k
a) & () E
3i+4j+2k 3i+4)+2k
® =X B) =
i+j+k i+j+k
© = ©
i+j+k i+j+k
D) D) 5
31. Gauss-divergence theorem relates  31. TIH—gRIgui~d A FE®IT T 2
a:
(A) Line integral to surface A 7S
integral (B) W GHIdel W AT THIGA
(B) Line integral to volume
integral (C) TS Wi ¥
(©) $urface integral to volume (D) Y& e A AW ¥
integral
(D)  Line integral to another line AN
integral
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32.

FFor a conservative vector field (/f) 32 ugp el GINIE (A') 3 %{Q
which of the following is correct ? foyeAferRad & A B A & 7
(A)  div(d) =0 A)  div(d) =0
B)  curl(d) =0 (B) curl(A) =0
(C)  div(d) # 0 (C)  div(&) # 0
(D) curl(A) # 0 D) curl(A) # 0
33. Which  of the following is 33, FfeRed ¥ W @ w7 & ?
Formeet ) | (A)  div (curl A) = 0
(A) div(curld) =0
(B)  curl(grad ) =0 B e (gmad g
©)  curl (Ax7) =24 (C) curl (Ax#) =24
(D)  All of above (D) SR &
34. If A is a constant vector and 7 is 34. e 4 ve frag wfew 2 ek 7 Rufy
position vector then correct relation e 2 99 9 ey
is :
(A)  div(Ax#) =7 (W) div(@dx7)=7
(B)  curl (A % ry=7 B) curl(Ax#) =7
(C) curl(Ax?) =4 © curl(Ax#) =4
(D) curl (Ax#) =24 D)  curl (Ax#) =24
35. If p(x,,2) =2x%y —x?y? +32% 35, IR $(x,y,2) = 2x%y — x2y? +
then tf\e grad ¢ at the point (1, 1, 3z2 d9 ﬁ,—.g (I, 1, 2) R grad ¢
2) will be : 2T
(A) 20+ 12k (A 20+ 12k
(B) 2t =2k (B) 20— 12k
(C) i+ 2k ©) 142k
(D) 2t+12] (D) 20+ 12;
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36.

Values of scale factors in spherical

coordinates are :

A hy=h, =h, =
(A) W=hy=hy;=1 (A)  hy=hy=h, =1
B = =71r h, = ]
( ) hl 1,112 7,’13 r sin0 (B) hl - l,hz =r, h.3 = r sing
(C©)  hy=7hy=rhy =rsind (©)  hy=7hy =1 h, = rsing
(D) hy=rh, =1,h; =rsind (D) hy=rhy=1h, = rsing
37. Relation between Cartesian 37. o Adeie) (x,y,2) 3R TTAHR
coordinates (x, y, z) and cylindrical et (p,¢,2)d &9 wWy =
coordinates , P, z are
®..2) ford g1 gt wm & -
represented by :
(A) x=psind,y=pcosd
(A) x=psind,y=pcosd
“(B) x=pcosd,y =psine
(B) x=pcosd,y =psing
(C) x=-pcos¢,y=psind
(€) x=-pcosd,y=psind
(D) x=psind,y=—-pcosd
(D) x=psind,y=—-pcoso
38. Which of the following is 38. f4=ifeiRad ¥ § & gy & ?
incorrect ? (A) FP=1
(A rF.r=1 ~ A
(B 6.6=1
B) 6.6=1 )
(C) r68=0
C) #6=0
. D) #8=1
(D) r6=1
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39.

40.

Which of the following is correct

for unit vector in cylindrical polar

coordinates ?

(A)
(B)
(©)

(D)

p=cosdpi+singj
p=sinpi+cosdj
Pp=—cosdpi+sing]f

Pp=cospi—sindj

A Particle of mass 5kg is moving

with velocity 10m/sec, the work

done to increase the velocity of

particle to 20m/sec is :

(A)
(B)
©)

(D)

750 joule
800 joule
500 joule

250 joule

39 Wg‘cﬂ’a%ﬂzﬁﬁlmm

40.

ok ok ok K

& fero Pyefafiad § @ &1 9 € ?

(A)
(B)
(©)

(D)

ﬁ:cos¢i+sin¢j
p=sinpi+cosdj
p=—cosdi+singj

cospi—sindj

p

5 o ZAAM BT T &oT 10 41 /9

D AT AHE 2, BT B 9T Dl 20

# /9 T% Jo™ # far T F B -
(A) 750 S
(B) 800 St
(C) 500 S[cT
(D) 250 S
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