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Instructions for the Candidates

1. Write your roll number in the space provided on the top of this page.
2. This paper consists of fifty multiple-choice type of questions.
At the commencement of examination, the question booklet will
be given to you. In the first 5 minutes, you are requested to open
the booklet and compulsorily examine it as below :
(i) To have access to the Question Booklet, tear off the paper
seal on the edge of this cover page. Do not accept a bookle!
without sticker-seal and do not accept an open booklet.

(i1) Tally the number of pages and number of questions i1
the booklet with the information printed on the cove:
page. Faulty booklets due to pages/questions missing o;
duplicate or not in serial order or any other discrepanc
should be got replaced immediately by a correct bookle
from the invigilator within the period of 5 minutes.
Afterwards, neither the Question Booklet will be replaced
nor any extra time will be given.

(111) After this verification is over, the Test Booklet Number
should be entered in the OMR Sheet and the OMR Shecl
Number should be entered on this Test Booklet.

4. Each item has four alternative responses marked (A), (B), (C)
and (D). You have to darken the oval as indicated below on the
correct response against each item.

Example : (A) @ O

where (C) is the correct response.

5. Your responses to the items are to be indicated in the OMR Sheet
kept inside the Paper I Booklet only. If you mark at any place
other than in the ovals in the Answer Sheet, it will not be evaluated.
Read instructions given inside carefully.

Rough Work is to be done in the end of this booklet.

8. If you write your name or put any mark on any part of the OMR
Answer Shect, except for the space allotted for the relevant entries,
which may disclose your identity, you will render yourself liable
to disqualification.

9. You have to return the test question booklet and OMR Answer
Shect to the invigilators at the end of the examination compulsorily
and must not carry It with you outside the Examination Hall.

10. Use only Blue/Black Ball point pen.
11. Use of any calculator or log table etc., is prohibited.
12. There is no negative marks for incorrect answers.
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Note : This paper contains ﬁfty (50) ob]ectlve type questions, each question carries two (2)
marks. Attempt all questions.

1. }5;:'{_34_1’; R §=2‘§+2’j+2§ 1. The magnitude of the area of the
% 20R> FROTReon InEew FZWOIT it Il lyy 5 vaci
BROEFRT DRCEIFT TOBIEIR) A=i-j+k and B=2i+2j+2k!1S
(A) A3 (A) zero
(B) V3 (B) V3
(€) 2 C) 2
(D) 242 (D) 242

‘0 1) 1 D)
i 10 1 0 2. B G, = and O, = then
2. G,=1 0 DY) O3 = Sino] !0 ¢ =1,
S SO ‘ 6,0, is
SN 6,0, S B
o (0 1) (0 —1)
(0 1) (0 -1 (A) B) 11 o
@ | ®B) [ o = Ry T
; \) :’ )\ iy 1T B )
0 1 0 -1 (C) (D)
1 0 -1 0
(€) (D) \ ) \ y
!0, -1 90
3. The two independent solutions of
d’y  .d

3. —2 43242y =0 2 30563003 2

dx dx dy _dy B
—+3 +2y—0 are

ORI X,30g LIS dx*  dx

(A) 6—23.! & (A) 6—21! e—x

(B) e, ¢" (B) ¢, ¢"

(C ¢ (C) ™, ™

(D) e, ¢* D) . &
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4. f(2)= t z=a 383 N33
(z) 7z atz=a ST

JexR (residue) )
(A) 303

21a
e 1

2a

(B)

r/_.
eZla\

2
{ =

(D) 2e3

© -

S. f(t) = sinkt QT30 CoeA* TOBIF I Wedodn

1

4. The residue of the function

eZiz
[(z)=——— atz=a is
A

(A) infinity

eZia
2a

(B)

’/_.
e2la\

(C) ~
\23)

(D) zero

S. The Laplace transform of f(t) = sinkt is

1
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A
(A) 52_|_k2 ( ) 52+k2
(B) (B) ——
s +k ) 5= 4+k*
C) X
( s* +k* (©) s,,2+](2
k k
(D) SZ _kz (D) SZ _kz
6. 23¢T 3¢T CIR0E T TORPEINY RSO0 FTIRO 6. The theorem concerned with the time
W QOOD W,WOCOTJIY, B TAOI0T averages of various mechanical quantities
5003003, 1s called
(A) RSO0 ATHRD TaoeoDd (A) Time average theorem
(B) Foodber Fadeod (B) Virial theorem
(C) 20073 JedoeedH (C) Euler’s theorem

(D) 308 Tzdoeod (D) Nother’s theorem
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7. %@z 35®2, 10 kg.m?* sndda womd ReEsd

DRV BREJEOD m@aﬁaoédeﬁ; O = t° =~ 2
t:?ﬁa:;d t =4S 350N 900 FREEO FoIen
(kgm?/s 1$S) ) T 33

(A) 60
(B) 80
(C) 40
(D) 320

. 2,00 0020 NI HIIS Qfﬁ

ATDOTTETY, WBTTNTT, 85 FINTIHNLS,
QIR A, 33,0008 ATZNDIT

(A) n TOTBE, OOWTHNTOT 2.8 BreRecHd
Roz3en

(B) n @3 DITOR 2w Bredecdd Foden
(C) n TOBEE, LOLTINTOT 2.4 Beden

(D) 1 03O etd Fossen

. WBORVETOT woTO AT NTR) AYY

2SCDOT VTO NTT BTN FoE0 &N
JEFTOD Feney)

|
(A) EC

7. The angular displacement of a rigid body

with moment of inertia 10 kg.m? is given

by ¢ =t* - 2t. It’s angular momentum
(in kgm?/s) at t = 4s is

(A) 60
(B) 80
(C) 40
(D) 320

. If the Langangian is invariant under

-~

translation along the direction n, then

which of the following is constant in time ?

(A) total angular momentum

Fat

perpendicular to n
(B) total angular momentum along n

(C) total momentum perpendicular to n

(D) total momentum along n

9. If the length of a moving rod is found to

be half its rest length, then the velocity of
the rod is

|
(A) =
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10. pq* 3 2203 gp* I TEDT* &[0T W3
(A) p’q’
(B) 2p2q2
(C) 3p°q’
(D) 4p’q’
11. &z ‘a’ wcé‘l’ SNOOD TR SRR AOOTBT*

Q adaécﬁcefa’aigl zua:iaazsgta;d HDORTNI ﬁ\é}d
Alavicy iegﬁ)

(A) 3

(B) 4me a

Q
©) dre, !

Q
(D) dne, Jal

12. DFCHTIOT 5908603 FEBTO, 20T 28,
ﬁaogddl QDATION 9O LVOERTLD LY

(A) %O WO ST LPTT B,
(B) 20T y0a0F &S00 Wo 890
(C) wo Tone LRTIT S0BR SN
(D) wo e5m» yo=F SN0,

13. 2,000 AWBTOTIT DT’ 030D VY
V= Sei(3m+4ﬂ}"ﬁt) ’&de @mﬁﬁfﬁ@

18 3B
(A) S (B) .

4B B
(C) - (D) 502

StudySite.org

10. The Poisson bracket of pq® with gp? is
(A) p’q’
(B) 2p°q’
(C) 3p°q’
(D) 4p’’

11. The electrostatic field inside a solid metal
cylinder of radius ‘a’ and length °I’
carrying charge Q is given by
(A) zero

(B) 4te a

(©) 4ne

Q
(D) dne, Jal

12. If a small magnet is placed in a

non-uniform magnetic field, 1t
experiences

(A) a force but no torque
(B) a torque but no force
(C) both force and torque

(D) no force or torque

13. The phase velocity of a plane

electromagnetic wave y = S5e'C* P g
given by
1 B 3B
A e i ==les
(A) 5 o (B) =
4P B’
o D
© e ®) 250.°
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14. 9] z:ba)_n 4] 3¢zm3 BRODTOR AT ﬁoﬁg’
eSTONED dﬂé#@ﬁ; @omm@ VLD, B3

OUNY TRRFONE_ 3T, L) 23 TR
33030 T[TV

9
(A) 1

15. 2ned cInm> Cados oINS 9
o [

(B)

Exﬁ]

-

(C) E.B

E
D) &

16. soon FoT Y(r,t) |VOT 2o smmﬂ_
DOTIBTO JORW IO B FYNT BN
DRODDI), BRI 9

(A) y(r,t) o Fx on
(B) |w(r,1)

(C) y(r,t) o ORI =N

D) |y(r,0f
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14. Two coherent sources of intensity 91 and
4] interfere to form fringes. The ratio of
the maximum to minimum intensities in
the fringe pattern will be

AL
(A) 7

5 13
(B)
€ =

(D) ==

15. Which of the following is Lorentz
In variant ?

w5 4|5
(B) rxﬁ‘

(C) E.B

E
(D) B

16. The probability of finding a particle

having a wave function w(r,t) depends
on

(A) real part of y(r,t)
(B) |w(r,v)|
(C) mmaginary part of y(r,t)

D) |y,
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18.

19.

20).

21.

VY= A giter=wi) ?amawoémdod 20T ﬁ"ao_nébﬁ
RAORCNTR L3030 ‘c’\)@eicﬁ:) e3e3

k W
(A) h B) h
(C) Aw (D) Ak

L.L, 203 L, 2y gnedecsd mosenne?
TOFLOFNPINTT B8 TPAI FowopNTd.
SRR ROCSRNSIZTS 7

(A) L,L]=L
B) [L,L]=0

© L ,L)=L

D) [L.L]=iiL,

2 nm 302 3 nm WANLY, DOR FD CRTD
WFNTY ‘M’ T, TSI WO TR
3@%@3013 BN a0ZR0TN E; 70D E,
&SNS, TS wne E| : E, Sanew

(A) 9:4 (B) 4:9
() 2:3 (D) 3:2

>, [b> &) [c> v word wowdredeod
SFIT IR0 SREETT &SN

J3|a>=2i|b>+3|c> asc SR
2385030

(A) 34433

(C) V3 6i

(B) 8
(D) 4

E’:)égdé agd&om’ %30_3)632)?\ mei}i%ndm 20T
5O @mm CITITODI) 2WOT

(A) RO Tess (B) 32
(C) To=0od (D) es8&zomeodd

17,

18.

19.
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What is the expectation value of the
momentum for a particle in the state

w - Aei{kx—wl}
k W
h— h—
(A) 3 B) h-
(C) aw (D) Ak
If L, L and L, are angular momentum

operators, which of the following relation
1s correct ?

(A) [L,L]=L,
B) [L,L]1=0

© [L,L)=1

D) [L,L =il

If the ground state energies of a particle
of mass ‘m’ in two different cubic boxes
of sides 2 nm and 3 nm are E, and E,
respectively, then the ratio E, : E, will be

(A) 9:4 (B) 4:9
(L) 2:3 (D) 3=2

. If |a>, [b> and |c> form an orthogonal set

of ket vectors, the norm of

J3|a>-2i|b>+3|c>is
(A) 3+4/3-2i

(C) /3 6i

(B) 8

(D) 4

21. The phase space of a freely falling stone

from a given height 1s a
(A) straight line  (B) circle

(C) parabola

(D) hyperbola
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22 mﬁmé T o09TOT wotdd e33O m:{;’
SRSEITONG ITRTT 0RO BT RS
QONTEEBD TE0eod &F0

1
(A) 5 KT (B) KT

3
(C) EKT (D) 2KT

23. wa;rfa QD ,555 FNRTIC AT JeLTOD
2,590 YORTOIN FRF D) FARNWATOZ
@oﬁge&m

(A) a3 B3 TBeoHIT
(B) RS0, RARMROTT
(C) Ao=enooEds
(D) £Q0F0r3ec30moN0o3s
24. 2,000 SDE/TWIBTS [BIODNY, AFOTNTO
3, WONLD
(A) 3T ™ Y 2430 Fransd
(B) wa’éé, g, @03 28 FEAMSD
() ma;a g &0 TIRCAT DI
(D) 23, ™3 D) wI@

25. 0, €, 2€ =R 3€ Y33 TRoDT P,
WBITIONTS. SN W) W2 3€ erdmcd

J

DB TOH T IJOIT FLONLT QTOD

3
SR eusns goss
(A) 1 (B) 3
(€) 2 (D) 4
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22. According to equipartition theorem,
the mean energy of a collection of
one-dimensional harmonic oscillators
at temperature T 1s

E e

(A) EKT (B) KT
3

(C) 5 KT (D) 2KT

23. The third law of thermodynamics states
that as temperature tends to zero, the
entropy

(A) becomes negative
(B) tends to zero
(C) remains constant

(D) becomes indeterminate

24. In the case of microcanonical ensemble,
the parameters that remain the same are

(A) energy, volume and number of
particles

(B) temperature, volume and number of
particles

(C) temperature, volume and chemical
potential

(D) energy, volume and pressure

25. There are four energy levels with energies
0, €, 2€ and 3€. The number of
microstates that are present for two
identical particles so that the total energy

1S 3€ 18
(A) 1 (B) 3
(C) 2 (D) 4
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26. 33 3N 030 BoSReE® QO ART® SNy
53030 LOT3RENROZIT ?
(A) Rl Bodner®
(B) Bexo® & cdnes®
(C) ude* godner
(D) 3¢50 B0 T odees’

27. 2,00 TS ROTRHTR) B3 ANOT 8 TP
SYZONTY, AROTIN, MWFF T TIATLRE
BRI 85 TINT CINTYTI), YVOLOTNTIZS ?

(A) woms (thermal) es- e
(B) 90RT T Wi

(C) wap st -3

(D) 200 O3 Two®

28. 200 rfecds (unity gain) QUOW 20TV
TESREVITING BRGFBy _____ 0eSoDdY,
SORRNTRIST.

(A) Fpedsrs® DTS

(B) ZnenrdsE Kmprs

(C) 3003* 930%03

(D) invert INBWSNE TRPF S

29. 9ZCNTROT RIS LTESIMOTIN B3 FSNJ
C3RT BT QOOTOR wﬁodmeﬁﬁgﬁoécﬁ 9
(A) £03T0e3T L0me3es080
(B) Q97 AS"S B0
(C) R-2R &¢3 -Je3rase e
(D) #90830° Qn

30. 33 FIBNIPYNFEY o3P AND et o0 2
(B) A+0=A
(D) A.1=A

(A) A.0=0
C) A.A=0
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26. Which of the following diode is used as a
source of millimeter waves ?

(A) Schottky diode

(B) Zener diode

(C) Tunnel diode

(D) Light emitting diode

27. When the collector current exceeds the
rated maximum value, the increase in
power dissipation leads to ?

(A) thermal cut-off

(B) thermal runaway
(C) thermal cut-1n

(D) thermal current

28. A non - inverting amplifier with unity
gain works like a

(A) voltage follower
(B) inverting amplifier
(C) current follower

(D) non-inverting amplifier

29. Which of the following technique is
widely used for analog-to digital
conversion ?

(A) Successive approximation
(B) Wilkinson method

(C) R-2R Ladder network

(D) Counter method

30. Which of the following is not an AND

logic ?
(A) A.0=0 (B) A+0=A
C) A.A=0 D) A.1=A
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31.

32.

33.

34.

35S.
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83 TND 03RS ADC D5R0:0, d3emsmon

@Oﬁ%ﬁ d)e?d SAEIT* rf%*ef‘)m
wﬁodraeh%mﬂd 9

(A) Q55207
(B) womd/ 0@ Jesead
(C) ©03T8Re30 eesamnmd

(D) mosessed

2,000 D30T RENT SV T
ﬁ@ma{m{ﬁ e%pasfw@ @ﬁg@ O.
(A) z@—a% O test

(B) soads* S
(C) Brotd der 357
(D) &o0afFS o

X éz&a SR SNYQTON WO LRI S NSO)
SR f amcﬁoa’ FRTOBRNOB T WoBY
90T 2363 / SIS, B NEUDR,
e;azdgtab_nd

(A) wonge
(C) &80 now

(B) 3 r{c*}m@
(D) moo&s now

g3 FSNI ccimﬁ;cﬁ;dg{ ema:u:aé e383030e0
SUDCIRENAEL 2
(A) BFRT?
(C) LVDT

(B) pl3nfFesmes
(D) RTD

WOTD TOTOYJTED T[RGF Toy) TRTBRCTO
ANT® OB LTI ANT® IR %ngmmﬁ
ESOTIRCOT TD,TOWROZT 7

(A) NS @ga‘% 90° amon

(B) eodned @3% 180°eszon

(C) o3 @d‘% 45° qmn

(D) esgyned wodde @dfé} oo

31,

32.

34.

-

Which one of the following ADC

technique is widely used in digital

‘multimeters ?

(A) simultaneous
(B) single/dual slope
(C) successive approximation

(D) counter method

The quantitative fit for good-fit of a data
1s known as

(A) Chi-square test
(B) Poisson test

(C) Monte Carlo test
(D) Pearson test

. For not too high frequencies, the transistor

noise decreases with increasing frequency
f, approximately as % This noise is
called

(A) white noise (B) thermal noise

(C) flicker noise (D) shot noise

Which of the following is not used for
temperature measurement ?

(A) thermistor
(C) LVDT

(B) thermo couple
(D) RTD

A feed back amplifier begins to oscillate

when the output signal and the input
signal are in

(A) out of phase by 90°
(B) out of phase by 180°
(C) out of phase by 45°
(D) in phase

Papet T R s it o L 1) T g L AR e R 0211
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36.

37.

38.

39,

2,00 Zb&ﬂ?i TORREVIIS) wod IO
0T QSH R N SN fad;; NPT Jengd
TPEFTIROBTIZT. LTT i) BREREOID ROTEN
J o3

(A) %3
(B) 5

(©) 134
D) %

20000 BT F0Se0 iegcf 3@3@1353{
ézf;mﬁ CONODF T 2N VOFBIDOT
O dzp'aaﬁ’ 230IOI® m‘ae—a'aa’aﬁ VOEIINOD
ucﬁmﬁaﬁaﬁﬁg{ &ert FTOI0ZT

(A) BF°F TOFwIT

(B) sno® @omowd

(C) Teamozs weeon® Tomed
(D) TR37-t05 20500

ESR ) e2c20n% 838 d&@e3D 890Hen
mﬁaﬁmehﬁg&_@nzﬁ.

(A) R20g ads SN

(B) ¥r3 2en ade 7 nd

(C) Dpernircd 3 adn I
(D) 2203 tow g Eﬁﬁ%

20T ROWITE TORIREWIN DRICT®
GR00d M 2z 1836 e adsn & R 00d
m Nod TWB. SN system I sRFINT
L TR 080D 298

1837 . 1836
(A) 1836 B) 1837
o 1833 o 1836
© 1836 (D) 1835

36.

37,

38.

39.
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In a particular atom, there are only five

electrons in the d-shell with all the other
shells are filled. The total angular
momentum J 1s

(A) zero
(B) 5

©) 13
D) %

The transition from anomalous to normal
Zeeman effect, as the intensity of the
external magnetic field 1s increased, is

known as

(A) Stark effect

(B) Auger effect

(C) Longitudinal Zeeman effect
(D) Paschen-Back effect

ESR 1s used in the study of molecules

having

(A) free electrons

(B) unpaired electrons
(C) closed shell electrons

(D) paired electrons

For Hydrogen, atom, the nuclear mass M
1s 1836 times larger than the electron mass
m. The reduced mass |t of the system is

1837 1836
A 1836 (8) 1837
1835 1836
©) 1836 D) 1835
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40. He-Ne gexorsg N, &3y N, 93 He 02
Ne To=Re2ony éec@eﬁdmﬁ%ﬁﬁ. &SN
(A) N1 :>N2
(B) N] =N2
(C) NI ciN,}
D) N =~N
(D) S
41. 2,000 a"-:,a:-;'a“ FIOTTONLY & DRIOAT_

QUWETD 90BN

(A) D), Fex5o028 L) FRRO F0TI 3¢
(B) 3z Jemzoodd =) 7ARD 059033
(C) T, 3eei50033 TR ﬁaﬁgﬂ DTIOT B¢
(D) 38 Jewmzoosd sy Tl DTo02S 8¢

42. 2.0 BRUTI0S0D T wORee H esnesd
VoI ARTT® sowsp® Type-1 & Foe
TBRENTERNT TR WO YURS RoFTED
YORSC0T FRFO VT, SN B3 FINT oINS

Bt H 3 3 9307 iegcﬁ 3eSN03 TR
BTN
(H < critical field) Szanr8ds ?

(A) H%m‘ﬂ*‘ QTR dmw%qw
(B) s208e50953) H Sncdnt Sedzsn
SRTE OB

(C) Tc smﬁméojo BT FO0SCTOLIR) wﬁmécdodg{
selplelal.iplelzlevinjlalo}

(D) Hcc:da AT B A0TE® 0T ASCR
mebmgd.
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40. In He-Ne laser, if N, and N, are the
concentrations of He and Ne atoms, then

(A) NI :»N2
(B) N1=N2
(C) N1<Nz

1
(D) N1 = —2-N2

41. For application to realize a permanent

magnet, the material should possess

(A) high remnance and low coercive
field

(B) low remnance and low coercive field

(C) high remnance and high coercive
field

(D) low remnance and high coercive
field

42. An external magnetic field of magnitude

H 1s applied to a Type-I super conductor
at a temperature below transition
temperature. Then which one of the
following statements is not true for

H < critical field
(A) the sample i1s diamagnetic
(B) 1ts magnetization varies linearly with H

(C) the magnetization is independent of

temperature below T

(D) the sample exhibits mixed state near Hc.
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43. 20D n-type ©THTIDO, TINY
s"eo@eﬁo’mdd& éz:;dﬁjmr{ €ITIT TAF SO

(A) 289, Tore @td33

(B) =ox8 0w 36@R 13O0

(C) S 0w @R BORIST

(D) 0w wogond RO, QTS
44. 20T TOTIRE) ST BIE

DOFITTO T3,00803

(A) ©=0%T

(B) @000 eewoms

(C) =oxs

(D) @=o0°

45. FCC ot 33> ey
(A) BCC
(B) FCC
(C) & 305
(D) Bmreser

46. SR IRT CIRYTE DTLTOTIR), BRODTT
@3&.3:4;599; SO U =-—1.97 SR, EODT?
abrjt&saa‘ da’% 5908603 FoIeNn BRODT facﬁa;
FO09

(A) e, IRERINY ﬁ)ﬁ% Q0T
RO NG QAR

(B) 3tns" 53 Fp et a8
803w JORT B

(C) Zpetany Brd Z2pRNT

(D) 3RtRs SO et Ny wid), 8o
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43. In a n-type semiconductor, if the donor
concentration 1s increased, the Fermi level
will
(A) remains pinned

(B) moves towards conduction bond

(C) moves towards valence bond

(D) lies at the middle of the band gap

44. The effective mass of a charge carrier in
a semiconductor is

(A) Scalar
(B) Pseudo scalar
(C) Vector
(D) Tensor

45. The reciprocal lattice of a FCC is
(A) BCC
(B) HL.C
(C) Triclinic
(D) Tetragonal

46. The neutron is an electrically neutral
particle. But it possess a magnetic moment

U =— 1.97 nuclear magnetons. This 1s
due to

(A) Exchange of virtual mesons between
protons and neutrons

(B) The interaction between neutrons
and protons in the nuclei

(C) The coexistence with protons

(D) Collective motion of neutrons and
protons
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47. 3@%@5053@1&35 BRI AW 5, FTPecT
RO, O VPR RWOAT SIFS SoeNTITON
VRIS DTOTOTT.

(A) FeoQo
(B) XRploy
(C) Feolyeodd O BTN Tocdeews

(D) ZeomBm

48. k-electron facﬁdg{ RO
(A) s ) 1Y Rosd, iép‘mﬁdagcf

(B) &p,ctnany o030 WLOWTRY,
BWRMOBT

(C) 3n "Ny 2083,0309 woWIRD
émwmgcf

(D) Srimand mow, TN

49. 2.0 2000 R ﬁoﬁo&b@i Q30 AR
3,030NY AFQeT @%ea‘mﬁ NOTYEA D
TR,V BT

(A) ézszﬁ RODRO TN
(B) 38 30030 23e030T0D
(C) i enzo0s 33,

(D)- SQOTIMIT TRNPOT

50. SRR NY 5,5°F CudSodw
(A) uud
(B) udd
(C) uuu
(D) ddd

47. The electric quadrupole moment of the
deuteron in its ground state can be
predicted, if the interaction potential is

(A) central
(B) tensor
(C) combination of central and tensor

(D) centrifugal

48. When a k-electron capture takes place ?

(A) the number of electrons remain the
same

(B) the number of protons increase by
one

(C) number of neutrons increased by one

(D) number of neutrons remain the same

49. Compound nucleus reaction can be

distinguished from other types of nuclear
reactions by its

(A) longer mean lifetime
(B) shorter mean lifetime
(C) excitation energy

(D) decay products

50. The quark composition of neutron is
(A) uud
(B) udd
(C) uuu
(D) ddd
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