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. INSTRUCTIONS
Answer all questions.
All questions carry equal rharks.
In this booklet, the questions from sefial no. 1 to

Each question has four alternativgs marked as (4

(B), (C), (D).

If more than one answer i
treated as wrong answey.
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version of questions, then English version shall be
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The time period of plane of oscillation of Foucalt
pendulum at 30° latitude is

(A) <48H  (B) >48H
(C) =48H (D) Between 24H and 48 H
If rotation of earth is stopped, what will be change

in earth's gravitational acceleration at 90° latitude
(Radius of earth is 6. 38><106 m) .

(A) 0.0085m/sec2 (B) 0. 0042 m / See2
© 00176m/sec2 @ 0

In centre of mass frame, kmet:c energy of Indwndual
particle in elastlc collision :
(A) Remains constant (B) Decreased

(C) Increased (D) None

A light and a heavy particle have equal kinetie
energies, which one particle has less momentum -

. »(A) Both have equal momentum

(B) Heavy particle
©) . Light particle
(D) None of the above

In a system, three particle of equal mass m, are
placed at (a, 0,0) (0, a, 0) and (0, 0, a) respectively.
How many inertial coefficients will have value zero
in this system ’ :

(B) 3
-(C) 6 (D) 9
T?aa’is___ law of Kepler's of planetary motion.
(A) First (B) Third
(C) Second (D) Fourth

Indamped simple harmonic motion, ratio of velocity
relaxation time and energy relaxation is equal to

A) 1t (B) 3

©) 2 (D) 4

In an anharmonic oscillator, potential energy curveis - -
~ (A) Linear (B) Circular

(C) Notsymmetric. (D) Symmetric

The necessary condition for oscillation in parallel

- L-C-Rcircuit i§ o
(A) L<RC (B) L>RC
.(C) L=RC (D) L < RC
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10.

11.

12.

‘13,

14.

15.

.(C) Both

Number of normal modes of single oscillator is

A 2 (B) 3

© 4 (D) 1

Fictitious force is

(A)  Coriolis force

(B) Force in an accelerated force

(C) Centrifugal force

(D) " All of the above

The colour of central fringe observed in transmitted

light in newton ring experiment is
(A) Bright (B) Dark

(D) | None of the above

Band width of 4000A light source is 10-'2 meter.
Calculate its coherence width length.

(A) 16 x 102 meter (B) 16 x 10~ meter
(C) 16x10°meter (D) 16 10" meter

The lens used in Newton's ring experiment is

(A)

Concave Lens -

-(B) "Convex Lens

| ©) Planoconcave Lens
(D) Planoconvex lens
The radius of n half period zone is equal to
(A) nJbd ®B)  J(2n+1)bi
(C) nbAr (D) b

16.

17.
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©

Resolving power of a telescope is given by

. _ 2 o L

@) R=123  ® R=123
A __D

R= 1221) (D) R= 1.22

What is thé largest wave length that can be observed
in the fourth order for a transmission grating having.

5000 lines/cm,
(A) 3000A (B) 4000 A
(C) 5000A (D) 6000 A
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18.
19.
20.
21.

22.

23'
" molecule is 0.2A. What will be minimum potentlal
“at a point situated at 10A distance from its

24,

25.
NN
®

©
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Brewster's law is

(A) i,=tanp (B) p=tani,
©) i+r=tamp (D) i,=90°
The mcol pnsm ehmmates

(A) Extraordmary ray (B) Ordmary ray
(€). Both |

‘Wave length of He-Ne Laser is

(A) 6000A (B) 5000A

(C) 6328A (D) 6943 A o
lens is used in holography

(A) Convex (B) Concave

(C) Plane

(D) No

The total solid angle sixrroundihg acharge q“iAs equal
to .
A) = " (B) 2=n

3n ey o
© > (D) 4=
Separation distance of H* and C(’ ion in HC/

centre - :
(A) 0.0288 volt (B) Zero
(C) 00488volt = (D) 0.0388volt’
Due to quadrupole, electric potential V varies w1th
_distance R as
(&) Vess ®) Veog
R® “R?
© "Voc% D) V<R.

The relation between displacement vector _(ﬁ),

Electric field (E) and Electric susceptibility (X,) is
D= (+B)X,

D=&(I+X)E

D=(1+g)EX

(D) None of the above

(D) None of the above

(5)

{ 21.

| 18. Wwﬁw% o
(A) i=tanp (B)

p=tani

(C)- 1p+r—tanp, (D) ip%90°
19. hﬂamhﬁrﬁaw% o .
(A) sEmERw R @ (B) @R T a
20, Ho-Ne dm # et ¥ei?
(A) 6000 A (B) 5000 A
(c) 6328A (D) 6943 A
e 5, O 3 3 o
(A) sw (B) e
(C) =t () B T
22. @mq%mﬂmﬁmmmmﬁmt
(A) = (B) 2x
(€) 37” ("D)r_ an

23.

' 24,

25.

(C) .0.0488 A

HC/ &7 3 H* aur C/- ot & a1 30 0.2A ¥
sﬂ%%ﬁ% loA?g&wwhwamrqﬁw

m .
(A) 00288 d=  (B) T
(D) 0.0388a=
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(8) Veoz ®) Veur
© Vex (O V=R

(A) D= (1+B)X,
(B) D=5 (1+X) E
(©) §=(+¢)EX




26. The magnetic susceptibility X, of a paramagnetic

27

substance varies with temperature T (K) as

A) XoT B 1
() °c ()XocT

| B
© Xeoz ® ’xxT T,

then magnetic field at a distance z from its centre
will be

L
(A) B=Ro
() B=—
o pIR?
®) B=t
‘ 2z
pR?

2[R +z

© R

28.

29

30,
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| poIR?
(D) 2(R2+z) |

The unit of magnetic ﬂux is
(A) Weber (B) Newton/Coulomb
(C) Weber/m (D) Weber/m?

. leferentlal form of Maxwell's modlﬁcanon of
v Amperes law is

(A) VxE=- 3%
vxH=J 9D/
VxH=J
AVXB:O_

(B)
©
(D)

Direetion of Energy Flux of EM. wave is

(A) |

(B)

©)
D)

Perpendicularto E x B
Parallelto E x B

Both are cqrfect '
‘None of the above

A circular loop of radius R carrying current I, -

26.

27.

28.

29.

30.
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(A) VxE-——a%t

@) V'xﬁ=Jf o/

(©)
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35.
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™) ﬁmgcz

- (A)

h o
@ — ®) 3
© = ®

Volume element in spherical coordinate will be
(A) d, =dxdydz

(B) d, =rsin0d0dédr

(©) d, = pdpdidz

o 1

How many components does-a tensor of rank 5
have in a space of 4 diamensions

A) # (B) 5*
(C) 4x5 (D) 4/5

Total energy of a particle df rest mass m, moving :
W1ﬂ1 veloclty //’ will be

(B) J‘ m? c

© 2Zm,C? (D) J2m2C*

The mass of an electron is "threetimés of its rest
mass, then the velocity of the electron will be

@) - 3—‘/—-5-0 ®) ,3-‘[—c
© 2 ‘/_ @ C

TBe_ ppsft_ion vector in Mink@yvskispace is denoted
by e 7 By

X2+Y%24+ 22

© XY iZi_oit

(D) | JX2+Y2+Z2 +c2 t.z.

Formula of Compton wavelengthis -

31. 'w.mﬁmmﬂmm
(A) d =dxdydz |
(B) d =rsin0dodpdr

() 4, =pdpdidz

32. G R B oRw & agfida o { R oo @
(A) 4 ® s
(c) axs (D) 45

33, % % Fran e 7 m ¥, yfz'a'rﬂ"ﬁ'fﬁ A
T &, 3 g9 St & A aw
(&) VZmicr - (B) fm’c :
(©) ﬁ m, C? -‘(p),,‘ */5 m§ c
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. Pratean s § Ry gy # 3 R Rear s
N o .

‘ (A) JX’ +Y?+2?

- (B) JX"+Y2+‘Zz+t2.

(C)— sz +Y2+72_c2¢2

D) JX’ +Y2+22+c2¢2
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37.

38.

39.

40.

41.

42.

43.
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Velocity of electromagnetic wave is

A) V=ep ® V=yue

1
e o V=A%

In the following differential equation, singular point
is

©

Xy + (xz—,IX)vy‘ * 2y=0
(A) x=1 ' B) x=2
€ x=-1 (D) x=0

Which is correct in the values of Legendre
polynornials

A) P, ®=-1  (B) P,(=x
©) P (x)=2 D) P, (x)=x
Equation of diffusion is
2, L & Pu_Viu
h? ot2 ®B) 3¢ " w2

2. _ 1 Ou
© Vusiry

The efficiency of Ideal Carnot engine in terms of

adiabatic expansion ratio p and adiabatic constant y
is given by ’

- ;7_1 “ [ ) -1
it =[1-{L
A4 o ]

©

Boiling point of water at absolute temperature scale
S ,

(A) 373.15K
(C) -373.15K

“(B) 373.15°C
(D) -373.15°C

If B-Parameters of two systems are same then
(A)
(B)
©)
D)

Their temperature remain same
Their charge remain same
Their volume remain same

Their shape remain same

(D) None of the above

(8)
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(A) v=ep (B) V=yue
— 1 ‘ V '
© V"= o V=[5
ﬁwmaﬁmwmrhﬁahg%
x2y' + (x2 —x)y_‘-f-2y#0
(A) x=1 (B) x=2
(€) x=-1 (D) x=0
39. PRI AT WAL
(&) P,=-1  (B) P=x
(C) P,(x)=2 (D) P, (x)=x
fererer i &
1 &u Fu_ V2
() Vs - (B) ,.5?‘1:%52
© V=2 (D) vl d B
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44.

Correct relations between partition function Z and

~ Helmholtz free energy F is

45.

(A M, =0

46,

(C).‘Cf(&)% o c. (Z:T)

47.

48.

49.

50.

In which process entropy remains constant - 49.
~ (A) Isothermal  (B) Isobaric"
~ ~(C) Tsochoric (D) Adiabatic ~
Which of following isnotaboson 50.
“(A) a.particle (B) H,
(©) L (D) Li™
(9)

26-Physic§

(B)
(%%

F =2 NKT log2
=_NKT log 2
F=-2NKT log 2

)

po NKT

®) - log2

Joule Thomson coefficient for an ideal gas is
. (B) Py=o

© 0<Hy<w (D) u,,<o

‘The formula for most probable speed for Particles |
‘of a system is ]

® (3 @ c.{1)

¥

The relation between mean free path and densuty of i

gas is

(A loc—l—- koc-.l_
(A) 0! (B) o
() KOC‘—-z- (D) Aoc—

p ' p

For Einstien Temperature (6,=300K), the Einstein »

frequency willbe
(A) 7.13 x 10"/ Sec

(B) 6.24 x 102/ Sec
(C) 7.24 x 10%/ Sec
(D) 2.3 x 10"/ Sec

44.

| 4s.

46.

‘,(C').C (2_151) ® c, (ZKT)

47.

48

W
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szm%m@ewgﬁw&aﬁwt
F= 2NKTlog2

NKTlog2
©) F-——2NKT Iog2

NKT

®) log2
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(A) ;\.OC«BT (B) Xoc;s-‘
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. ST (6, = 300K)$mmswmhm
(A) 7.13x10%/ ¥E

(B) 624x%102/ s
(C) 724 x10#/ s
(D) 23x10"/ ¥
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51.

S2.

53.

54.

Ss.

56.

57.

58.
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Which one is most closely packed FCC, BCC,
Cubic ' ‘ .
(A) FCC (B) BCC
(C) Cubic (D) None of the above
Miller Indices of the plane which cuts the three f
crystallographic axes in theratioa: b: - 2c is -
(A) (663) (B (12)
© 623  © 66 6
Velocity of Block electron is glven by
@) V=p/m  (@® V=rd
dk
©) V=-;1—i-V— E (D) None of the above
-Effective mass of hole is glven by
Y h /
A T T g
o 4B oo —d’E

© = O ™
Unit of Resistivity is
(A) m’v's (B) m s

1 o
© m2 v s (D) Thzyst
Debye characteristic frequency for a solid is 5.65 x
10'2 Hz. What will be its Debye temperature.
(A) -2714K (B) 2714K
(C) -2714C (D) 2714C
Seeback effect is a process

Irreversible (B) liéversible

(A)
(C©) Allofthe abdve

If Fermn energy of copper is 4eV-then free electron

density will be _
(A) 3.6x10%m®  (B) 36 x10%/m’

(C) 36x10%m* (D) 3.6 x10%/m*

' (D) " None of the above

51.

52.

| s3.

54.

1S5S,

~(A) FCC

(8) BCC
(D) &% a7

T fopeeaii otelf 1 a: b :~2 o UK ¥ FeR aw aw
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(C) =i

(A) (663) ®) (117)
©) (6273) (D) 666)
i S 1 & R o
A V=p/m = ® V=rg
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. &E N V—dzE‘
© " @ M
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1 1
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56.

57.

(A) wgRm (B) e

58.

(10)

g B :
(B) 2714K

(A) -271.4K .
(€) -2m4c D) 2714C .
TS ......... s ¥

() & - (D) su¥ @ o &
W @ o o dev ¥ TR @aE g
(A) 3.6x10%m  (B) 36x10%m’

(C) 36x10%m* (D) 3.6x10%/m’
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- 60.
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- 62.

' 63.

64.

 65.

66.
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K 2
w33

IO N K 2
o 35

(A) 0.0486A

Lorentz no. is given by

® (5

. 22K ;
» (5%

For a free electron, the avérzige energy of an electron
at 0%k is : :
) - . B ! ° l e
A E, . (B 7B
| 3 a2
© 'ng : ()  SE;

A circular coil of diameter 8.0 cm have 20 tugns and

3 ampere current is flowing in it. Value of magnetic
moment will be s
(A) 0.0A-m? (B) 0.10A-m’
(C) '0.20 A-m? (D) 0.30A-m?
‘The coherence length of the paired glecnfpyi is
(A) 000lnm  (B) 00lmm
(€) 250nm ®) 025nm
The rest mass of a photon of frequency v is
o hn o
A o (B) Zero
o L L hn
© '5 “'z' (D) J2 &

Inthe Compton scattering the value of Compton sh lﬁ

DA for ¢ =90° is :
" (B) 0.0243A4

(©) 0012A° (D) Zero

The duration of aradar pulse is 0.50 p.’sec. Calculate

. the uncertainty in the energy of photon.
© (A) 0.658 x 107%V
(©C) 0.758 x 10‘9§V

(B) 0958 x107eV -
(D) 0.858 x10~° eV

| 63.

| 65.
S e & iR T 2

59.

60.

61.

62. ™
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w 32
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© 5[
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o 9 3 el 0°K e g ) olvr ot e
Jme |

@ E ® 3
© 35 © 35

mﬁﬂwmwﬁwmsoﬁ%lw
et 1 A 8

(A)" 0.0 ¥aw-m? ~ (B) 0103w’
(€) 020 ¥dwe-mt (D) 030 Fehrr-m?
Waﬁmm@ﬁ% |
'(A) 0.001 nm (B) Oﬂlnm."-
© 250 nm (D) 0.25nm
v Ry 3 BRI 1 RRM SeEE @
W g ® {-?r .
o
© 78 ®) ‘,5 R

" The operator of momentum p. is 66. .
(A) av S ® -av
©) 1av (D) -1av

(11)

’6Zf':mmﬁmm¢ =90 wﬂwam

DA & 5F &
(A) 0.0486 A (B) 0.0243A
(€) 001224 D) =

wwmmmosopsechmﬁwfi

(A) 0.658 x10%V (B) 0.958 ;’<‘1o~9 eV
(C) 0.758x10%V (D) 0.858x10%eV

THF p. W WIS &
(A). av | B) -wv -
© 1av O) -1av .



67.

68.

69.

70.

71.

The time dependent wave function of a particle -

hastobe
(A) Complex (B) ' Square integrable °
(C) Real (D) Imaginary

Zero point energy of a particle in one dimensional
box is :

h? h?
(A gm77 (B)»Hm

2 ’ | >h2
© Smez ® gmes

Which one is not an example of tunnel effect
(A) FieldIonisation (B) Alpha Decay
(C) Fieldemission :~+ (D) “All of the above

Eigen value of Parity operator is given by E
(A) + (B) -l
© =1 (D) 0

The Lande g factor associated with the spin of an
electron is nearly equal to

@ 2 (®) 1

(B) 2 D) 05

. Transition between °D, to °P, is Forbidden because
(A) DL=1 " (B) DJ=2

(C) Dl=1 (D) DS=0

73.

74,

78,

(©) 287x10°A
26-Physics

Rotational Kinetic energy of a rigid rotator is given

by

=L =3
_ 2 1

How many lines were obtained in Stern— Garalach
experiment
(A). 4
© 1

®B) 3
D) 2

De - Brogli wavelength for a Proton of energy

1 meV is o ;
(A) 287x10*A  (B) 287x10°A
(D) 2.87x107A

75.

(12)

(A) 2.87x10*A

67. T % I B AT AR
(a) s (B) vt
(€) . s (D) #waf
T & | el
h2 b2
h? b2
(C) 3m£2 (D) 81‘!17
(4) & l (B) oww &
.70. Wm%a@qqﬁ%g :
@+ ® -
© =1 ®) 0
wJa e
®) 2 ®) 05
72. W3D2Q3P0Wm%m‘
(A) DL=1 ®) D=2
(© Dl=1 () D§=0
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(A) E=7 ®) E_I\
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© E=7 O E=—5
74. @wwammmg *

(A) 4 (B) 3
©) 1 D) 2
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(C) 287x10%A (D) 2.87x107A



76.

’ 77.

78.

79.

80.

81.

82.

. 83.

84.

_ (C) 200-800volt

Which one _is not weak interaction

(A) n—>P+8+V, (B) P+E-n+v, .

_:_(C) n+v, —>P+E (D) n°—>y+y".
Spln quantum number of photon is
S (A) 0 ®) 1
© 2 D) 3

In synchrocyclotfdn, the frequency ret-nains. ’
(A) Variable (B) Constant
(C) - Varies with g2 (D) Varies with 12

\;liange of applied voltage for Proportional counter

is..

(A) 0-100 volt (B) 100—200 volt

‘Required condition for emission of. Cherenkov -

radiation is
(A) V=Ch (B) V<Ch''
(C) V<Ch (D) V>Ch -

‘Find the particle X in the following

equatxon Mn54 + e'...._> Cr“ +X
A ®) wo.
© v D) v,

v‘ Which radiation have most penetrating power
A) ®) v

© F (D) B

A radioactive isotopé has a half life of 10 minute.

What fraction of it remains after 40 minute.

@ Y ® Vi
© 4% ® Y

According to semi empirical mass formula; surface -
energy correction to the atomic mass of a Nucleus -

is proportional to

A A ®). A¥
(C) A¥

~ 26-Physics

»(D)?A%-

(D) None of the.above | -

76,

1.

8.

79.

mﬁﬁﬁmmﬂﬁ% '
(A) n—>P+E+v, (B) ‘P+-‘e"-—)n-’|—ve

n+{r —>P+E

M(C) D) =° —>Y+Y
Wﬁmwmwmm% \
(A) 0 - ®B) 1
(© 27 D) 3
R R R
(A) = (B) omR

() qadeRm (D) ¥R
'.amgqmnmﬁmmamaﬁmm
4 |
(A) 0-100 de (B) 109—200‘%3 .

(C) 200-800dw (D) Swded A A A A

80

81.

| 82.

| 83.

84.

(13)

@ Y

.',mﬁmam%mmma

(A) V=Ch (B) V <C/n
(C) V<Ch - (D) _V>C/n
Frer gl X 9 qEaH B
Mo+ e .Cr + X "

(A) n (B) n°
© ¥ ®) v,
s e e al R 3 @ 3
A) o NORE

©) B (D) B

@mmmﬁwma@mmmm
aﬁmmwaﬁm

®) /,
© Y% ) Aé'-

FA wel & P 7 & aErga @
(A) " A% @) Al
(D) Ak

©) A%
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Which one of the following is not a magic number

(A) 24
(€ 126
The path of - Particle in Rutherford a- Scattering
experiment is
(A) Hyberbola
(C) Straight

In which Filter, Ripple factor does not depend upon
Load current

(A) Shunt Capacitor (B) Series Inductor
(C) LSectionFilter (D) n Section Filter

(B) 20
(D) 28

(B) Parabola
(D) Elliptical

Majority current carriers in n channel FET is
(A) Hole (B) Electron
(C)- Both (D) None of the above

Unit of amplification factor u in FET is
(B) mho
(D) ohm / mho

(A) ohm

(C) unit less

Which Load line has more slope AC load line or
DC load line in single stage amplifier circuit

(A) DC Load line (B) AC Load line
(C) Both have equal (D) None of the above

Phase difference between output signal and input
signal voltage in transistor amplifier is

(A) O (B) 90°
©) 180° (D) 360°

Frequency of RC Phase shift oscillator is

_ 1
GV f_2nf6—RC

fm
(B) 2nJ3RC

1
f=——
©) 21tJ1—0RC

N B
o) f= 27J5RC

85.

86.

87.

88.

89.

90.

91.

92.

(14)

Pt & @ 39 @ denr “Afe der 78 ¥

(A) 24. (B) 20
©) 126 (D) 28

@RS B A A H o A B B
(A) v (B) wam

(C) e (D) g

Tt & R R A off T 9 A A1 € W
Preft @t s

(A) sie dar (B) M I

(C) L- 3w X (D) = dwet Prex

n ¥9 FET % Sgaeas oMy aes & &

(a) & B) WA |
c) a=x (D) SR & @ B T
FET ¥ wad+ s & 7o ¥

(A) ow B) =

(C) = & (D) /=

TR T g Rew § AC @S aw a9 DC dis
e & A R o i dr @ |
(A) DCagargd (B) AC @ @&

(C) At &1 wwm (D) zwit & ¥ T

gttt wads ¥ PRt o Foin R deear &
FRAR ok &
A) 0°

(C) 180>

(B) 90°
(D) 360°

RC & ﬁwﬁ e B g ot @ |
S
(A) " 2rJ6RC

N S
® f 21 J3RC

I
T SR S
© " 2zI0RC

"

1 .
o
@) "2z 5RC
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100.

26-Physics

(C) Weinbridge

Peak Value of AC voltage 220V, S0Hzis . .

: 1
(A) 220x 42 Volt (B) 220x

Output from Voltage multiplier is
(A) AC (low Voltage)
(D) DC (high Voltage) (D) DC (low Voltage)

Which one is not characteristic of Ideal OP Amp
(A)
(B)
©
D

infinite input impedance
Zero output impedance
limited band width

All of the above

Which oscillator is appropriate for 1IKHz frequency

signal
(A) Hartley (B) Colpitts

(D) None of the above

e/m of Proton is (in coulomb/K g)
(A) 0958x10°® (B) 0958 x10®
(C) 0.176 x 10*12 (D) 0.176 x 102

In series LCR circuit, at resonance

A) X >X, B) X, <X,

©€) X =X, (D) None of the above
Maximum efficiency of half wave rectifier is

(A) 100% (B) 81.2%

(C) 60% (D) 40.6%

Who gave the wave theory of light
(A) Huygens (B) Fresnel .
(C) Newton (D) Maxwell

(B) AC (high Voltage)

-Volt: =~ 4 . -

v 2202 |, . 50
cy 220x92 o 220 x 22 Volt
© =g Yt @ 2 :

- (15)

94.

95,
C(A) I Fash afastar

' 96.

97'

980

] 99.

AC dear 220 3, 50 &1 1 R 7 @

1 |
“(A) 20xVZVolt (B) 220x—=Volt

220x42 220 x 3% voit
(©) % Volt (D) x 7 0
Jieean dads qRey - Pl &ar @

(A) AC (P diear) (B) AC (= drean)
(C) .AC (3=9 drean) (D) DC (Fr=t diean)

et OP AMP @ #-t Riwar 78

(B) ¢ Friw sicvarer
(€) frim vz el
(D) I &l

1kHz sgfs Reree 3 R a?lﬂ—milﬁiwgﬁ%
(A) w& B) FfE

(C) ¥ = (D) T A B T
W B e/m & 99 & (FA/Kg)

(A) 0958x 10°® (B) 0.958 x 108
(€) 0.176 x 10**2 (D) 0.176 x 102

3o LCR wRua # o B Refr 4
(A) X >X, B) X <X,
©) X, =X, (D) v & & A T
o in Rl & s ¥ |
(A) 100% (B) 81.2%
©) 60% (D) 40.6%
100. 5q @ T wR B R ReE R
(A) @Erw ®) #
(D) =W

©) ==



- Space for Rough Work
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