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1. Answer all questions.

All questions carry equal marks.

Only one answer is to be given for each question.

If more than one answers are marked, it would be treated as
WTONg answer,

Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the
Answer Sheet and fill in the particulars carefully with blue
ball point pen only.

1/3 part of the mark(s) of each question will be
deducted for each wrong answer. A wrong answer means
an incorrect answer or more than one answers for any
question. Leaving all the relevant circles or bubbles of any
question blank will not be considered as wrong answer.
Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be
strictly dealt as per rules.

Please correctly fill your Roll Number in O.M.R. Sheet.
5 Marks can be deducted for filling wrong or incomplete Roll
Number.

If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Version of the
question, the English Version will be treated as standard.
Warning : If a candidate is found copying or if any unauthorized
material is found in his/her possession, F.LR. would be lodged
against him/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently
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wmm%aﬁwﬁamam%ﬁr
Tt R 1A T, T T, T E -

(1) 310K T1248K

@) 372K7u 310K

(3) 330K@248K
(4) 372KT330K

e 1§ e e S A g

() d(siE) (2) ueglfEm
(3) wifeEH (4)  TieE €&

80 °C i weh arg 5 firte 64 °C T e
10 fire #f 52 °C % 3l Bt 8 | S Tl
TATET &1 A9 8 -

(1) 16°C (2) 24°C

(3) 32°C (4) 40°C

forra aTraf <t &) sl g8 T T
SR I V A WY H SIS @ R
T R T U FRR Jeeh % 9 A

TRt 2 | Sereh gy A S et Y S
1’ S GHE t 3 HEH o ©Y & TEd

3)

>
t t

et 0 3 few A FwA a w:
frammysR e ® -

y (x, t) = 0.008 sin (62.80x —3.0t)

IEi 3Tifepen fRje SI AT | &

(0.008 m, 62.80 rad m™! 3 3.0rad s7) |
T ! qUIeE @ gt ?

(1) 000lm (2) 0.1m

(3) 0.0785m (4 0.1256m

A Carnot engine operating between

-tg;r’lﬁqyatur’g T, and T, (< T,) has

Gl

Wi |
' effi?:]iency 3 When T, is lowered by

. . - 1
62 K, its efficiency increases to 3. Then

T,and T, are respectively :
(1) 310Kand248K
(2) 372Kand 310K

(3) 330Kand248K

(4) 372Kand 330K

Choose the best thermal conductor
among the following :

(1) Lead (2) Aluminium
(3) Helium (4) Stainless steel

A body initially at 80 °C cools to 64 °C
in 5 min and to 52 °C in 10 min. The
temperature of surrounding is

(1) 16°C (2) 24°C

(3) 32°C (4) 40°C

A train whistling at constant frequency
is moving towards a station at-a constant
speed V. The train goes past a stationary
observer on the station. The frequency
n' of the sound as heard by observer can
be expressed by which of the expected

curve as a function of time t ?
n: A nu

e \
AN
A

—
t t

(D ()

n'4

®3)

A wave travelling along a string
is described by .

y (x, t) = 0.008 sin (62.80x — 3.0 t) in
which numerical constants are in SI units
(0.008 m, 62.80 rad m™" and 3.0 rad s™").
What would be the wavelength of the
wave ?

(1) 0.001m
(3) 0.0785m

0.1 m
0.1256 m -

)
@
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g H e fhf fag Ala Ay & | 6. Light froma point source in air falls on

forelt Meftar gss W aear 2 | ' a spherical glass surface.
' (n= 1.5 and radius of curvature = 20 cm)
(n = 1.5 A1 Fehal 341 = 20 cm)

0] (
0 ( ®----4-- <—R—eo
®----4-- {——R—E C

. The distance of the light source from
m@aiﬁm"a%wﬁ@ 140cm e | the glass surface is 140 cm. At what

4 % 53 | wiafers &) fafy s anft 2 position the image is formed from the

glass surface ?

(1)t s =61 fea & 100 cm Y (1) At a distance of 100 c¢m in the
KU direction of incident light.
(2) mafaa were hi fewm 7 33.33 em (2) At a distance of 33.33 c¢m in the
e @}Of W direction of incident light.
. . (3) At a distance of 33.33 c¢m in
(3) smifed s A1 et foom opposite to the direction of
3333 cm I gt W incident light.
(4) Iafad TemTer Y fevm A 84 cm 6 (4) At a distance of 84 cm in the
i w _ direction of incident light.

Ifg mﬂﬁm@ﬁm 7. If the focal length of objective lens is

ST ) 3Tae aman increased, then magnifying power of
1) microscope will increase but that
(1) weeet 6t werft @ferm et 6t M of telescol;e decrease.
gt | (2) microscope and telescope both
(2) geaee 3k @ﬁa:ﬁ‘eﬁ-a%']ﬁ | will increase.
» (3) microscope and telescope both
(3) Hewre aﬁiqasﬁaﬁﬁu%ﬁ I will decrease.
(4) Yeueell Hi gt wfea glasft <t (4) microscope will decrease but that
Wt | of telescope increase.

fer g e § S & fetu T 8. Choose wrong statement for a conductor

under electrostatic condition :
B gi T (1) Electric field inside a conductor
(1) W%mﬁ@ﬁaﬂaﬁ@mél is zero.
& 3 (2) Electric potential is constant
(2) ﬁga T < FPT AT throughout the volume of
4@ | conductor.
T félgﬁ (3) Electric field at the surface of
G) 1 HIE W & HE % conductor is normal to the
TSI BT R | surface.
Hm;ﬁ STAST IT6F 5 31 (4) The total charge reside inside the
@) F IIwAR | conductor.
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9.

10.

11.

3 o R SRR ol o SR SRy
zatan & | Tt 3T g g ¥ T g W
§ | G T 1 UES oR 5T, T g W
g foga v (v, Vy, V, @0 V,) I

fRufl % e s i |
+2q {—2q
Vil -9q -3¢ |Va
1 2.
-2q - bq
-2q¢ |Va-2q +2q |Vs +:1
-3q [-Sq

(1) v:>v2>v3>v:
@) V,>V,>V;>V,
(3) V,>V,>V,>V,
@) V,>V,>V;>V,
T THTR e GuTher Y el & 7
¥ weAH e 89 E 2 | 3fg <idi % e
i d T WAH e F E A R @

et i ot & -

¢)) %aOEzAd ) %SOEAd
EA E2 A

3) %Eg"&_ )

o 3 T, SR o TR e BT o

ﬁﬂmégﬁiﬁé’m%i%ﬁz&%@sﬁqt

ey AT o6 W TR 1 S -

—D—>

(1)

3)

10.

11.

Figure given below shows four
arrangements of charged particles. All
are at the same distance from the origin
rank. The situations according to net
electric potential (V,, V,, V;and V) at
the origin, most positive first.

+2q -2q
Viil -9q -3¢ V2
1 2
-2q ~-0q
-2q V., -2q +2q Vi4gq
-3q -5q

3 4
(1) V,>V,>V;>V,
2 V,>V,>V;>V,
(3) V,>V,>V,>V,
4 V,>V,>V;>V,
A parallel plate capacitor has a uniform
electric field E in the space between the
plates. If the distance between the

plates is d and area of each plate is A,
the energy stored in the capacitor is

1
(1) %aoEzAd @ 5eEAd

15 EA goE2 A
G) 274 @ —3

A parallel plate capacitor has two layers
of different dielectrics as shown in
figure. The ratio of potential difference
across the dielectric layers when
connected to the b%ttery is

a

CRERERRER NIRRT

i
K, K,a

)] *K; 2 ‘@
a

(3) %5 4 1:1
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12.

13.

14.

15.

16.

10

12 Yol a1t U BATRR ek, o

T WY 2 kQ B, w1 Reevla: fawda

I A qUT H % 76T grged S grm -
E G

AAAA

A s B

C M D
(1) %kQ ) %kQ
(3) 2kQ 4) %‘m

et ey d, 1Q,20dM3 0
iRty < R ot Sea=1 wifeRy <1 ST 2 -

1Q
—AAAA,
i ' 30 i
——AAAA—>

(1)__--_,1:2?3_2 @) 43297
(B) 6:4:9 (4 2:1:27
w9 & T fow o b &9 3
e, wEftd W e H @ feg s
i uftymor sgft = 2eft ¢

() TRE () WEm

(3) He* (4) Lit

Wrew =% F IRl ol gEdE
verel #ht graehrr wgfti & fore et wem
T |

(1) w9 fEaaHg |

(2) SEHI A [ § HHATR |

(3) U UM 3 & HhaT & |

(4) I8 HUCHE Bl G R |

Teh FHUSTH! A ST GRT 0.05 VHUE | +2A
g 2AvEfdaadfiad s v faans.
ST BT 2 | Fueeh o1 iR o R

(1) 01H 2) 02H
3) 04H (4) 08H

12.

13

14.

15.

16.

What would be equivalent resistance
across the diagonally opposite corners
A and H of a cubical network consisting

of 12 resistors, each of resistance 2 kQ ?
E G

ANAA

A

H

: AAAA,
C D

M 3@ @ ik

6
3

G) 2k @ ko

In the circuit shown in figure, power
developed across 1 Q, 2 Q and 3 Q
resistance are in the ratio of

10
——AAAA——
i 30 i
AAAA
20
(ly 14233 2) 4:2:27
(3) 6:4:9 4 2:1:27

Which of the following particle will have
minimum frequency of revolution when
projected with the same velocity
perpendicular to a given magnetic field ?

(1) Electron (2) Proton
(3) He 4) Lit
Choose the wrong statement for

magnetic susceptibility of ferromagnetic
material goes through a hysteresis loop.
(1) It has a fixed value.

(2) It may be zero.

(3) It may be infinite.

(4) It may be negative.

When the current changes from +2A to
—2A 'in 0.05 second, an emf of 8 V is
induced in a coil. The coefficient of self
induction of the coil is

(1) 0.1H () 02H

(3) 04H (4 08H
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17.

18.

19.

20.

21.

T ZEETR R 220 V H e aE @
St R | Frfa aimer 440 VR 2.0 A 910

Eia T ® | AfG gAwr ol g

80% & qt T sh1 ynerfiren Fusei! gRI
SERd U ® -

(1) 32A (2) 40A

(3) 44A (4) 50A

few mu LCR wfwer ®, il & fall w
dicear Td 3EH @gd arell fogd €
2rft -

R=500Q 400V 400V
®
QIOOV.:?UHZ
-/
(1) 400V,2A (2) 800V,2A
(3) 100V,2A (4) 100V,4A

Th &C.Wﬁ\fﬁ'{lﬁﬁmﬂm%-

V =100 sin (100 t) volts

=100 sin (100 t + 7/3) mA

aftay 3 arfg wfe @ -

(1) 2.5 watt (2) 5.0 watt

(3) 10 watt (4) 10% watt

o fy—feae w4, afe o =1 feaet

el A gL TEHAT T & dl

(1) =i fee <ierd wert |

@) i e e weh |

(3) o et werd frra @ |

4) i fr =eE vt werht o
raifl

v fepeft aerel W anafaa i 60° B @
wrafda weere oot gfea grar 8 | wee %
et et feror &1 3T (ms™! H) & —

3% 108 i)x 8
1) 3106 () (\/5 10

(3) \3x108 (¥ %XIOS

17.

18.

19.

20.

21.

A 220 V input is supplied to a
transformer. The output circuit draws a
current of 2.0 A at 440 V. If the
efficiency of the transformer is 80%,
the current drawn by the primary
winding of transformer is

(1) 32A (2) 40A

(3) 44A 4 50A

In the given LCR circuit, the voltage

across the terminals of the resistance
and current flowing through it will be

wre—| F—

R=308 400V 400V

~ 100V, 50 Hz
T

(1) 400V,2A (2) 800V,2A
(3) 100V,2A (4) 100V,4A

~ In an ac circuit V and I are given by

V =100 sin (100 t) volts

1=100sin (100 t + ©/3) mA

The power dissipated in the circuit is
(1) 2.5 watt (2) 5.0 watt

(3) 10 watt (4) 10* watt

In Young’s double slit experiment, if
the screen is moved away from the
plane of slits, then

(1) Angular fringe width will decrease.

(2) Angular fringe width will
increase.

(3) Angular fringe width will remain
constant.

(4) Angular fringe width first
increases then decreases.

When the angle of incidence on a
material is 60°, the reflected light is
completely polarized. The velocity of
the refracted ray inside the material is

(in ms™1)
(1) 3x108 (2 [%] x 108
(3) \3x108 (4 %.x 108

10
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22,

23.

24.

25.

26.

10

e, $IgH 3 o-Hu hit e-whel
A favarm @ w@fia feran wmg 2
1 1 1

(1) 1:1:@ (2) 1:@:5
el

(3) lz\ﬁzﬁ(@ 1:1:1
SR foR TTa % Tk W § wgeft
SehTeT SR foher S 2 | et fava
(1) e aues ¥ aeg 2 |

(2) IEH GO | w2 |

(3) WETH qURH A TG R |

(4) T A TEg TR |

QM 10 nm N gt W@ & | 41 576
HEA F, T F, shaeT: ATirehie ser et forega
T 9 8 | $7H A8 T g |
(1) F.=F,

2) F,>F,

(3) F,<<F,

(4) F QTF T efier il R |

T T 2.2 MeV R T tHe H
YA a1 28 MeV ® | Afe & g Saifia
B T e T 8 i P T 2 -
(1) 258MeV  (2) 23.6MeV
(3) 192MeV  (4) 30.2MeV

o ¥ guIie 3TER T SHiTE % U U
| Wiy 3R foran. <« =1 g e
T2 | 98 9Hd g R @i # 0.5 VR
v e foepfem &t R, wity o

JaTiad YR &1 74 8 -
~ 100 Q
1 AN
b
'II
25V
(1) 0.02A (2) 0.025A

3) 0.03A 4) 0.05A

22.

23.

24,

25.

26.

What is the ratio of de-Broglie
wavelengths of proton, deuteron and
a-particle if they are accelerated
through same potential difference ?
1 1 1
2 1: 2

(1 1:1: \/5
1 1

3) 1.\15.2\5(4) 12 151

A non-monochromatic light is used in

an experiment on photoelectric effect.

The stopping potential

(1) isrelated to the mean wavelength.

(2) is related to the shortest wave-
length.

(3) is related to the longest wave-
length.

(4) is not related to the wavelength.

Two protons are kept at a separation of
10 nm. Let F_ and F, be the nuclear

force and the electromagnetic force
between them respectively. Choose
correct relation between them.

(1) FE.=F.

(2) F,>>F,

@) E.=<F,

(4) F,andF, differ slightly.

The binding energy of deuteron is

2.2 MeV and that of 5He is 28 MeV. If
two deuterons are fused to form one

4 .
»He, then the energy released is

(1) 258MeV (2) 23.6MeV
(3) 192MeV  (4) 302 MeV

There is a diode connected to an external
resistance and an e.m.f, source as shown
in figure. Assuming that potential
barrier developed in diode is 0.5 V, the
value of current in the circuit is

| 100 Q2

25V
2 0.025A
0.05 A

(1) 0.02A
(3) 0.03A (4)
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27.

28.

29.

30.

31.

effa e afay & fe Frm g A @
R ABC, fri| 1 wem o ?

—
B &
- [
TR B R

1) 101 (2) 100

(3) 110 (4) 001

UHF W@ 1 gt amm=a: d=ia
i

(1) Y-l % g

(2) TR AT g

(3) Hadg TN & gl

(4) =\ qd S g

T g K T8 3 | nifarefier fepeht <hur 1
AT v' B YT I TR G T I
o ? | 9fe s R wifEfea ¥a %1 5
STireram B, dt o 91 v' S AT I R -
1) 0° Q) 45°
3) 90° (4) 180°

Ifé T g6 v =0.5 ¢ ITH X -8 i 3T
T L T R, 91wk R iy a7 | 5
Sfega SRR A -

() =

) S, Rrad X-s1 @g 1@ 2 |
(3) S, frad X-g1e §d & 2 |

(4) &

SN g, few 9 % fore |@d YA

RN |

(1) 39 @ d %o Fer &1 g |
YRR |

(2) 34 1 e %1 dan i off
JI A g2 |

(3) 38 aF # w1 e w1 Fh w
Tfere e g R |

(4) 39 U o1 R o G I |
oft wepar & & ot |

C
(

27.

28.

29.

30.

31.

For the logic circuit shown, which of
the following input ABC will give an
output 1 :
A
—) >
[ =
— [
(1) 101 (2) 100
(3) 110 (4) 001

Frequencies in the UHF range normally
propagate by means of

(1) Ground waves
(2) Sky waves
(3) Surface waves

(4) Space waves

The velocity of a moving particle in a
rotating reference frame is v' and
angular velocity of rotating frame is o.
If the value of Coriolis force on the
particle is maximum, then angle
between o and V' is

(1) o0° (2) 45°

(3) 90° (4) 180°

If a circle is moving along X-axis with

velocity v = 0.5 c, then its shape

observed in a stationary frame will be

(1) circle

(2) ellipse in which X-axis is minor
axis.

(3) ellipse in which X-axis is major
axis.

(4) parabola

Choose the correct statement for centre

of mass reference frame :

(1) The momentum of system of
particles is always zero in this
frame.

(2) The momentum of the system of
particles can never be zero in this
frame.

(3) The momentum of the system of
particles is never conserved in
this frame.

(4) The momentum of the system of
particles may or may not be zero
in this frame.

10
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32,

33.

34.

35.

36.

10 -

a B <41 W@ m ggme < ThEHT =ehdl
&fes aet § g @ TIia o 319 &
& o T9 Y HIOT A o F gOH H
W ? | IEEH m §FAH & TH RO
=ehelt Y Af W fRruek o 39 W quH
A AT 2 | S HIvfE = B -

0]

M 5 VI
ORI @ 3
I JETET UITeR Y, A Toaredl
Tk K 3TN g TUTieh 1 HEfed § -
1 1
(1) Y(§+E)=3
1 1
@ ¥(ye)-3
3) Y&+—é~)=3
1 3
@ ¥(grg)-3
Hgifaes ¥ H, WIgHl I (o) F HH
s 7eg g @ -

(1) 0qu0.7 (2) -ladi+1
(3) -1d=qMew (4 —1TUT+0.5
T IFHfd G Tl Sieteh hl AT
Sl E @ fasnf=a sret ¢ 2 dt gietes 6
shawfaa g -

E .
M 7 (2) 1E

E

(3) 21E @ =3

s =fera gl sremenm # woiifea
AT Glereh o =TT oo Td foeemad &
T FHSATR &1l 8
(1) 0°

(3) 180°

2) 90°
(4) 270°

32.

33.

34.

33.

36.

A uniform disc of radius ‘a’ and mass ‘m’
is rotating freely with angular velocity
o in a horizontal plane, about a fixed
vertical axis through its centre. A
particle of mass m is then suddenly
attached to the rim of the disc and
rotates with it. The new angular speed
is

(1) % & 7
3) % @ 3

Young’s modulus Y, bulk modulus K
and modulus of rigidity n are related as

1) Y[§+-Ilz)=3
@) Y(%+§1E]:3
| 3 1

3) Y(ﬁ+§)=3

@) Y&+%J=3

Theoretically the value of Poisson’s
ratio (o) lies between
(1) 0and0.7 (2)
(3) -landeo (4)

—land+1
—land+0.5

The average energy of a damped
harmonic oscillator is E and its
relaxation time is 1. Then average
power of oscillator is

E
@ = @ E
E
(3) 2tE 4) 2

The phase difference between driving
force and displacement of driven
harmonic oscillator in high driving
frequency condition is _
(1 ©0° (2) 90°
(3) 180° 4 270°
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37.

38.

39.

40.

41.

42,

wéﬂ(vp)aﬁtmgéﬂ(vg)ﬁa'@
i

dv,
Vy=Veig

dv

B
vadk

dvp

V V+7LE

14Vp
) e "N dn

et oY ol H = 1346 m/s & AT 9T
1T 1000 kg/m3 B | At aT=Ht =61 A1raH
TCITEIAT TUMTeh & (N/m2 H) ST —
(1 107 ) 108

(3) 09x10° (4 1.8x10°

TF @redt giet o1 A 2000 m3 qen
el ST TUTh 165 TS & al &1t
gfaeats et & -

(1) 4s 2 2s

(3) s (4) 0.5s

TH 12 — ET &&hiid @=am # fopegl
AR & R (tones) & s i

(1)
)
3)

Wp ="V~

IFAUA BT 8 -
(1) 2];‘6 (2) 21;’12
(3) 2]/!3 (4) 2!!1]
et ferega =raede < s forge & gt i
nelf &l < SEGRATITIA € | F&T n R -
) 4 2) 2
(@) . -2 4 3
ol il REma BT R = A 2
mc.c2

TR eSSl @ | 9al e AT A R -
(T Hepall o wfera 3 §)

1 3
D e, @ S0me,

3
©) 4ne, * 3ng,

10

37.

38.

39.

40.

41.

42.

The correct relationship between the
phase velocity Vp and the group

- velocity Vgis
dvp
(1) V,=Vy ldl
av,
@ Vp=V,-rgt
dvp
B) V,=V; +l—
ldVP
@ Ve=Ve—ya

The speed of sound in water is 1346 m/s
and density of water is 1000 kg/m?,
then the bulk modulus of elasticity of
water is nearly (in N/m?)

(1) 107 2 108

3) 09x10° (4 1.8x10°

The volume of hollow hall is 2000 m?
and total absorption coefficient is 165
unit. Then reverberation time of hall is
(1) 4s 2) 2s

3) s 4) 0.5s

The musical interval between any two
consecutive tones in a 12 — ET tempered
musical scale is

(1) 2lf6 (2) 21/12
(3) 21:‘13 (4) 21.-’1[

The electric field due to a linear electric
quadropole is inversely proportional to
n? power of the distance. Here n is

(1) 4 2 2

3 =2 4 -3

The classical radius of an electron is

given by R =A (2 . Here value of

m{,c2
constant ‘A’ is

(here symbols have their usual meanings)

1 3
(1) 411580 @) 201r|:a0

3 4
G) 4:'ta0 ) 37t80

10
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43.

44.

45.

46.

10

Teh S T (TSGATH €,) Th FHH
fergraei B van @ | s et & ferega
& e S & -

EO
o e o

) E=_(§JEO
g

3) E=|- +2JE0
) E=(§JEO
e FATIIG-HIETe T @ —
(refiehl % 37 @ 7 8 )

No E:r_l No E:1'-'-1
M 3e,7572 @ 3,752

No 8!.—2. Na gr-1
). 3_e{)=sr—l ) 2_e0=er+3
fafafaa s d e s araa Tdi @ 2

(1) Brgae & gHiw e 2 |

(2) fFEaa & Tftew d Gidd
Trfietor et 2 |

(3) HoEaw & wHftehtr faga greehig
T % A AN
(sriRrsgamof) e 8 |

4) e & @i fmE sk
IRl &1 o HUe SHiNG 781§ |

fereeram wfew D, forea &9 E ok sem

e B e & -

(1) D= eﬁ-%

o B

@ B=E+y

3) D=e,(K-1)E+P
- - 5

4) D=¢,E+P

11

43.

44.

45.

46.

3)

A dielectric sphere (dielectric constant €,)
is placed in a uniform electric field E .

The electric field inside the dielectric
sphere is given by

(1) E= @—QJ
&

2) E= ff; E,

4) E= %] E,

The correct Claussius-Mossotti relation
is—
(symbols has their usual meaning)

No &—1 N e +1

0 e ez D 5 Te s
0 T 0 r

No 52 Moy 1

&) 3eo_ar—1 ) 260_€r+3

Which one of the following statements
is not true ?

(1) Maxwell’s equations are non-
linear.
(2) Maxwell’s equations include

equation of continuity.
Maxwell’s equations predict the
existence of e.m. waves.
Maxwell’s equations are not
symmetric with respect to electric
and magnetic fields.

“)

_)
Displacement vector B, electric field E

: -
and polarisation vector, P are related as

= g f’)
(1) D=cE-3
2 B—E+E
() - K

= . g
(3) D=¢,(K-1)E+P
4 D=e,E+P


https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap

47.

48.

49.

50.

1.

52.

% goIUE m F A Al T A,
AT T R T g 3§ feam g |
afe v, 3R v, T A h I h HIA TEH

2 (v, +bv)2$rmwm=rw% EH
b@ﬁﬁwzﬁ%l

kT
o Ear» o

3)

BT
gy (1+b)

m

kT
(1) (4

Feiehl T % iU e Aedew
T g |

1 (av) {ag)v
@ (Hh—Gh
&) @11;) (asj
® Gh-{:

A dREm eI T W AR
B g |

(1) —4°C 2) 42K

(3) 219K (4 0K

fapet g <t Tt S[e-emEd yEw |
7 wd e A 80 cal @ 120 cal B |
Ife Prta g 6 TS 40 cal B A AW
w1 fopam wftrera wet gfa g 2
(1) 25% 2) 43%
() 50% (4) 63%

Frar T § Uk Al A9 &1 A™EH V

¥ 10 V gt 2 @ Tt # uiEd 8rm -

(R g Frraies B)

1) R (2) 2R

(3) 2303R (4 4.606R

a1 whifam @ 9r S w0 ° foata
FQ ¥ alin i gET 8 -

(1) 4 2) 16

(3) 20 4 32

12

47.

48.

49.

50.

S1.

S2.

A gas of molecules, each having mass
m, is at rest in thermal equilibrium at
the absolute temperature T. If v_ and v,

are cartesian components of velocity of
a molecule, what is the mean value of
(v + bvy)z, where b is a constant ?

o o Easor
kT
® Sa+w @ T

Choose the wrong Maxwell’s relations
for thermodynamical variables.

o &L-1%)
@ (g—f’,] Z),
o (&)- 20,
o 56

The density of liquid Hehum is
maximum-at .

(1) -4°C 2) 42 K

3) 219K ‘4) OK

The enthalpy of a gas before and after
Joule-Tomson expansion are 80 cal and
120 cal respectively. If enthalpy of
emergent liquid is 40 cal, then what
fraction of gas will liquidify ?
(1) 25% (2) 43%
3) 50% 4) 63%

The volume of 1 mole gas changes from
V to 10 V in isothermal expansion, then
change in entropy will be

(R is gas constant)
() R

(3) 2303R

2) 2R
(4) 4.606R

The number of ways through which
three fermions can be distributed in
four energy levels are
(1) 4 2) 16
(3) 20 4 32

10
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53.

54.

5S.

56.

57.

10

feu wu whwy #, afg @@, @i H

Aftrrad F1 Y HaT @ @t S
wiferaman gieft
120 + 40j Ezlﬂ
Bs
(1) 120+40j (2) 120-40j
(3) 40+1205 (4 110Q

& Ul i fesewrt (Rredi ez € 1)
# Fasft dieea &1 @t we q@ wW

%v%ﬁﬁwﬁ%mmaﬁ

wefty Rt Sieear gt -
1) _\EV 2
(3) 30042V (4 600V

n-8FeH fhee o we wfediy R, s

U U e feseart % 51w £= 60 Hz,
C, 3 C, yF A L 37 & 3R R, AW H

300V

o o 3file 1urieR et femn smar & -
1.46 0.83

W ce, @ Lycg
3300 R,

@) IccRrR, @ TeooL

R-C I s Ieis giferet
ol 1 A Jgf afer 1002 | wads
$ = e 3= aw agfEl A
20 Hz @2 20 kHz & | 71 amgf W &
Tz 3ngft fm w dieea @f 60 3, @
Hf | -

(1) 7.5Hz
(3) 18Hz

() 15Hz
(4) 26.66Hz

F faeugE dfem d IFew (FRS)
A I & (hy, — 30T W AR )

(1) hg,>56
(3) he228

2) hg <56
@) >0
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53.

54.

5S.

S6.

57.

In given circuit, if source deliver
maximum power to load, then load
impedance must be

120 + 40j
£
(1) 120+40; (2) 120-40
(3) 40+1205 (4 110Q

The rms value of input voltage in full
wave rectifier (having two diodes) is

'i%g V. The peak inverse voltage of

each of diode of rectifier will be

(1) %’v (2) 300V
(3) 30042V (4) 600V

Ripple factor of a full wave rectifier
using m-section filter and load
resistance R; for =60 Hz, C, and C,

in uF, L in henrys and R, in ohms is
given as

1.46 0.83
1 ) —f=
( ) L2C1C2 ( ) Clc2

3300 B
®) IccRr, @ TeooL

The mid frequency gain of an R-C
coupled common emitter transistor
amplifier is 100. The lower and upper
cutoff frequencies of amplifier are
20 Hz and 20 kHz respectively. Find
the frequency in lower frequency
region where voltage gain is 60.

(1) 75Hz (2) 15Hz

(3) 18Hz (4) 26.66 Hz

The condition for sustained oscillations
is phase shift oscillator is (hg, — forward

current gain ratio)
(1) hg 256
(3) hg=28

2) hg, <56
4 he>0
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58.

59.

60.

61.

62.

63.

FET ! Frasft weramen <t v gt 2 -
1) 01QF1IQ

2) 10Q¥ 1000 Q

(3) 1000 Q& 10000 Q

(4) 1MQEFEE MQ

e =g I v A Ay fhen st 2 d wem
IR IHehIci! aeTdl o SITH <l 31U & -
(1) 1:2:3:4

@) 1:42: \/_ \4

(3) 1:3:5:

4) 1.\/_.\/_.\/5

‘A % TR H I °THUT AR ?

(1) 3T it (Frefen) i sgarefa
i, STehTe1 <1 e &1 2 |

oW A uhe uremm wadesie
e BT 2 |

O U TR EIA 2 3R ST
i & eI R |

AT H Td: IcEe sl el Jeiw
(A7) Ieas 8 IAT BT 2 |

Teh Yool T8 ®IE (n = 1.5) I HATghea
SforertoTaTdt <6t Uk YT H T W 5890 A
F qureed & ygE YE A 10 fF
forefia 8t 2 | e H A § -
(1) 295um  (2) 5.89um
(3) 8.85um (4) 11.8um

A ufegst % wuw ga < fre oaen
T TN T qUTeEd A 8 | S ufeeht

A
(1) @ 3

r2 2r2
5 @ 5

2)

3)

@

€)

d: Soao U qYT S SeasiH
T <6t feafa wER 0 smgfa Y naft
HTd % AT Bl & | &1 n 61 9 8

1) 0 Q) 1
3 2 4 3
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58.

59.

60.

61.

62.

63.

The order of input impedance of FET is
(1) 01Qtol1Q

(2) 10Qto 1000 Q

(3) 1000 Qto 10000 Q

4) 1MQ to several hundred MQ

If air film is formed in Newton’s Ring
experiment, then ratio of diameter of
first four bright rings are

1) 1:2:3:4
(2)\fxfxf\f
(3) 1:3:5:

(4) l.xf-xf-xf

Which statement is false about LASER ?
(1) In the absence of resonator
cavity, there would be no
amplification of light. _
In laser the active medium is the
amplifying medium.

Laser is a light source and analogous
to an electronic oscillator.

In laser the rate of spontaneous
emission is  higher than
stimulated (induced) emission.

)
3)
4)

When a thin glass plate (n = 1.5) is
introduced in one of the arm of
Michelson Interferometer using light of
wavelength 5890 A, there is a shift of
10 fringes. The thickness of plate is

(1) 2.95pm (2) 5.89 um

(3) 8.85um (49) 11.8pum

r is radius of first circle in zone plate
and A is wavelength of light used. First
focal length of zone plate will be

A

(1) 2 @) 2

12 2r2

B = @
The ratio of spontaneous emission

coefficient to stimulated emission
coefficient is proportional to n power of
frequency of photon. Here value of n is
(1) o 2 1
3) 2 “ 3

10
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65.

66.

67.

68.

69.

10

weft SR qoe < et @ -
(1) YSEREYE (2) IoH ggg

NE) TR I (4)  Tefees 9o

sffeaaar & fagia & agar, Tifivs §
sag % ffeaca & oY sgeht =Fam

(1) 4MeV (2) 20MeV
(3) 400MeV  (4) 5000 MeV

e 1 i wiifores it 3 wmpE fyw e e
a1 AT Heheh i AT : -

. h
(1) aﬁn~—>§5 \Y
—h2

(2) T et — 5 - V2

2m

3) T swi—v

(4) ﬁmﬁ—nhg{

Weh VT o1 Ueh fenfi 1 o fo7u oiet S
B:y=AxTHO0<x<1,TTAR -

1) 2 2 3
3) \—‘f; @) %

Ife a ¥R e 2, O sy Tt &
HIER BEGISH T &% 1s Hah J
Foag <t Ifre @ afEa gl @ -

) a

a (4) 2a

If¢ m GEAH T Teh YT L HISTS & Th

forftar s fawe g 1 nifa & foo afterg

2, T 39 0T I oI ITEAT Foll &R B -
h2 nth?

0 == -8

h? h
® oz @ 3

64.

65.

66.

67.

68.

69.

The pumping method in Ruby Laser is
(1) optical pumping

(2) electron impact

(3) chemical pumping

(4) gas dynamic pumping

According to uncertainty principle, the
manimum energy of electron, for its
existence in side nucleus, should be
approximately

(1) 4MeV (2) 20MeV

(3) 400MeV  (4) 5000 MeV

Choose wrong quantum mechanical
operator given infront of following
physical quantities :

h
(D Momentum—)zm \'%

_h2
oo = w2
(2) Kinetic energy ——> Co \%
(3) Potential energy —— V
(4) Total energy——> ih %
The wave function for the one

dimensional motion of a particle is
v =Ax when 0 <x <1, then A is

(1) \115 ) \{S
® 5 @ 5

If a is Bohr’s radius, then according to
quantum mechanics average distance of
electron from nucleus in 1s orbit of
hydrogen atom is

@ 5 @ a

(3) %a (4) 2a

If a particle of mass ‘m’ is bound to
move with in a one dimensional infinite
potential wall of width L, then ground
state energy level of particle is

h2 mth?
M) 7mL @ Sz

h2 m2h
G gmz @ FmO
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70.

71.

72.

73.

74.

75.

M@Tﬁ%ﬁﬁ%ﬁamwwﬁ'
¥ Teg ST AU BT 8
(IS 3T, J-qghaaﬁzqm)
2 h
(1) %(2J+1) @ 7d+D

2

h
Ta+

h2
@ 5;0+H @

fr= & @ frw T w1 wqgs s
SRUMTCHe & 7
(1 B

(3) 5BIO

1o - TR ZeE g H TSR Sl
U ZeTH T A 1 il 9T o HHTdT!
% Iﬂﬁn%-

1
1 + @ -3
3 4

+ )

@ oL
(4) 92UIBS

I HYF T |

(1) iR o e SEE e 2 |

(2) v e = 3R HofE Fe

WA e 8 |

it s IR % 9 W

i@ |

(4) AR T SEETAEAE |

Rﬁw%aﬁ'&;ﬁﬁBoaﬂwamaﬁvﬂa
1 rEhIT & TTa 2 | 3 v

3T 5 o ) SRR Sl & -

(1) oRB, (2) ®%VvR’B,

(3) veRB, (4) Vv%RB,

TH m@mnﬁﬂﬁ@@%q@mﬁgﬁ
83 <ht cfira R 2T A fe heefi A ehl s
1 mm 2, Yo 6t iaRs B 1.0 cm 2
3t Aire W amifa fenr 1000 V 2 |

(1) 106 Vm™

(2) 1.44x106Vm!

(3) 043 %106 Vm™

(4) 1.44x10° Vm!

3)
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70.

71.

72.

73.

74.

75.

The energy difference between two
consecutive energy levels of rigid
rotator is

(I-moment of inertia J-Rotational
Quantum number)

h? h?
(1) »x@+1 @ pd+Dh

2 h2
@ Za+n @ T+

Among the following which nucleus

has negative quadrupole moment ?

le
5Bl(}!

)
“4)

‘6
3L1
235
92U

(1)
(3)
The surface energy term in semi-

empirical mass formula is proportional to
n'h power of mass number A. Here n is

2 1
1) 43 @ -3
1 1
3 4 @ -3
Choose incorrect statement :
(1) Nuclear forces are charge
independent.
(2) Nuclear force are spin and
angular momentum dependent.
(3) Nuclear forces depend upon the
velocity of the nucleons.
(4) Nuclear forces are central forces.

The magnetic field of amplitude B, and

angular frequency o is established in a
Betatron of radius R. The maximum
energy of electron with velocity v in it is

(1) oRB, (2) %VvR’B,
(3) veRB, (4) vzeRBO

What will be the electric field intensity
at the surface of anode in a proportional
counter if radius of central wire is 1 mm,
inner radius of the cylinder is 1.0 cm and
voltage applied to anode is 1000 V ?

(1) 106Vm
(2) 1.44x10°Vm™!
(3) 0.43x 106 Vm™

(4) 1.44x103 Vm™
) 10
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71.

78.

79.

80.

10

T Y HIS W BIEHTES @ W T
@7y, TieT Td Tad F9 F Her ¢ (T9)
T B & | 3o o -

(1) =g () o

(3) B @ yfafe

2. = 0.3A 1 X FRT 0.5A STeteh ST
¥ s fpeee W amafe € | 98 v o
@ fidt s e s Sfwm dan 2,

(1) sin! @) (2) cos™ @] _
(3) sin”! (‘13—0) (4) cos™ (‘13—0]
sia- i wE S (BCC) 1 GHe
T el § -

(1) 0.68 (2) 034
(3) 0.72 (4) 0.84

e % s v # TRH 1 I E =
E0—2Acoska@ﬂﬁﬁhiﬁfﬁﬁﬁ% l
Sotere S T 5 @ -

(1) 2Aa’coska

h2
@) E, - 2A cos ka

h2
2Aasinka

hZ
2Aa? cos ka
Syt <) Farfirse oAt 36 SIS o gfoed |
Erferfiga 1 & S H woa e TE 8 ?
(1) u Tree wost ¥ et s
Afm A S EsaR |
e & e v i fonedt it we
A e ST B g & |
Bifer e Qe B 8 3R ITH
St feraed Bl 2 |
mft afem = amgfmt @ Qe
FAE |

3)
Q)

@
3)

(4)
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78.

79.

80.

In a cloud chamber, a short, thick and _
continuously straight track is obtained
on the photographic plate. The incident
particle is

(1) Neutron
(3) PB-particle

(2) o-particle
(4) y-radiation

X-rays of A = 0.3A are incident on a
crystal with lattice spacing 0.5A. The
angle at which second Bragg’s
diffraction maxima observed is

(1) sin™! @ (2) cos™! @
(3) sin’! (T?’a] (4) cos! (‘1%)

The packing fraction of Body Centred

Cubic Structure (BCC) is
(1) 0.68 (2) 034
(3) 0.72 (4 0.84

The energy of electron in s band of
crystal is given by E = E,—2A cos ka.
The effective mass of electron is given
by
(1) 2Aa*coska
12

@) » E,— 2A cos ka

hz
(®) ZAasinka

12
*)  2Aa2 coska
In Einstein’s model of specific heat of
solids, which of the following
assumptions is not true ? )
(1) A crystal consists of atoms which
may be regarded as identical and
independent harmonic oscillators.
Any number of oscillators may be
present in the same quantum
state.
The oscillators are quantum
oscillators and have discrete
energy.
All the oscillators vibrate with
different frequency.

)

€)

4)
O
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82.
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84.

8s.

af¢ T T T W o & K : 4rg i
Torga wa S wrTeTeRan 2 i e SR
L% 93 # adt fozam-wiv frem 2 -

K
(1) %=L @ =L
(3) EI&ZL (4) %=L
1 mm =¥ % Jfoarers gty ar
q yaifad & g arel s 9T %5
a8 -

(Cgfatam &1 i gﬁaﬁa &
7.9 x 10° A/m ?)

1 797A @)
(3) 158A (4)

g ww Hu h wfes Fat @F BR
SH Folt o S g Al ST HTITR :

M @) 32ﬁc
3)

158 A
791 A

SlelNe!

3
4 5C

Torelt Tt et A 1 i e /9
e &1 7299 m 2 d feet Ao
IV 6 W AU TERTa e simar @ -

(1) mPe?+mgl (1 - cos 0)
(2) 5 mPe?—-mgl (1 -cos6)
(3) m*?6+mgl (1 +cos )
4) % m/*0 + mgl (1 — cos 0)

IAA GO F TR B AT R ?
(1)
)

€)
4)

% [X"Ja )] =x"Jn+1 (x)
% " Jn )] =" Jn+1 (x)

Jn(x) Jn+l(x)+
Jn () =Jn (=)

Jn+1 (x)
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82.

83.

84.

85.

If ¢ and K are electrical and thermal
conductivity of metals, respectively at
absolute temperature T. Then correct
Wiedemann-Franz law in term of
Lorentz number L is

K K
M) T=L @ —p-L

T KT
®) gL @ S -L

The critical current which can flow
through a super conductor aluminium
wire of diameter 1 mm is

(critical magnetic field for aluminium is
7.9 x 10* A/m)

(1) 797A 2)
3) 158A 4)
If kinetic energy of a particle is equal to

its rest mass energy, then velocity of
particle is :

1587 A
797 A

1 C @ 32@0
C 3
G) 3 “4) 5C

In a simple pendulum, the length of
string is / and mass of bob is m. Then
its Lagrangian is represented at

arbitrary angle 0 is
(1) mP0?+mgl (1 - cos 6)
; 1
(2) 5 mP0>—mgl (1 - cos 6)

(3) m*P0 +mgl (1 + cos 0)
1
@ 3 m/?0 + mg/ (1 - cos 6)

Regarding Bessel functions, which one
is correct ?

d
(1) dr [x" Jn ()] =x" Jn+1 (x)
(2)

3)
4)

% ™I ()] =—x"Jn+1 (x)

Jn(x) Jn+1(X)+ ]Jn+l(x)

Jo (x) = Ja (=)
10
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86. A U Al qU (39 MES) U A &
ot Fiate daml o ufEt v gt —
(1) E|=0,BL=0
(2) E|=0,BL#0
(3) E|#0,BL=0
(4) E||#0,BL#0
Ter (HUSae) T i = T e
S g ot guEaTd @ -

Q) T @ TP%

3) T % 4 T"%

I I [£(0 = 0)] 3T SRHIUH TEH
STt 9 R A ST T 2 —
[ rotal — F BIE-&]

4
(1) o= Im {0 =0)]

87.

88.

4

(2) Orow =12 In (6 =0)]
e

(3) Orom =12 O =0)
4

4) Opom=7 f®=0P

fo i e Fote aftay <t ffa deedn
2

-2V
-3V

89.

2kQ2

2kQ

2kQ
4V v

(1) 23w 2) lodee
(3) 36diee (4) 49R

Tt e (It ST w1 ST
7 170 1 A (3TET) FFETET TR T

HuaT R -
8l

M @;
o B

90.

2)

10

19

86. If a wave guide is perfect conductor,
then the boundary conditions at its
inner walls are

(1) E|=0,BL=0

(2) E|=0,BL#0

(3) E|#0,BL=0

(4) E|#0,BL#0

The energy of an ideal boson gas below
condensation temperature is proportional

87.

to
( 1 ) Tl 2 (2) TSFZ
3) T~ @ T”

If Im [f(© = 0)] is the imaginary part of
th forward scattering amplitude, then
the optical theorem is

[0 1ot — Total cross section]

4
(1) Orow = In [fO=0)]

4n
Srotal = 12 Im [0 = 0)]

88.

)

4
(3) Orom =12 O =0

47
@) orgm =T f@=0F

For the adder circuit shown output
voltage is
2kQ

89.

8 kQ
——AWWA—
=2V

-3V

2kQ

+4V

_i\,“

(5 10 volts
(4) 4 volts

2 volts
36 volts

(1)
3)

90. Using nuclear shell model the ground
state spin and parity of ;:O is

o @ o
3) @+ @ (@)
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91.

92.

93.

T wftwy e ger 2 -

it s ol—
CLK
R Qf—
(1) T fR9-veig
(2) wATFE RS fheu-wirg
(3) K foau-waig
(4) D frmm-werig
I gl 37ETe (NMR) T REr

ﬁ:mﬁﬁﬁq(w)%w%
% % % TAE F=R W wEw:
Sl wREh ?

(1) 2,3 2) 3,6

(3) 2.4 4) 2,2

z-feen # w Sfera faega Ry % wrw
Frarehia afewr fova @ @ 2

(what & rerferd aref & 1)

M) A 0,0=-"LDin fo ey 5

2

@) A®6,0)= ~%@ sin [o(t - r/c)] 2

_ Hopdo "
3) A6,t)=- 4 SID [o(t—1/c)] 2

4) A@06,t)=- %p;r_a) sin [o(t—1/c)] 2

20

91.

92.

93.

The given circuit diagram is equivalent
to

CLK

(1 T Flip;ﬂop

(2) clocked RS flip-flop
(3) JKflip-flop

(4) D flip-flop

Consider the Nuclear Magnetic
Resonance (NMR). In a magnetic field,

1
nucleus with spin ) and% have how

many equally spaced energy levels
respectively ?

(1) 2,3 (2) 3,6
3) 2,4 @ 2,2

What is the magnetic vector potential
due to an oscillating electric dipole in
z-direction ? (where symbols have the
usual meanings)

1) A(6,1)= J‘;"E}—“’ sin [o(t - t/c)] 2

2
2 A@6,1)= J‘—‘j"ﬁ‘-’- sin [o(t - 1/c)] 2

Pa® .
(3) A6,1) L%nj'r—' sin [o(t - r/c)] 2

@) A0,0)=—FP g [oi—ro)] 2

4nr
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