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If &(X,Y, Z)is a scalar function, which satisfies
the Laplace equation, then the gradient of b is :

(A)  Solenoidal and irrotational
®B) Solenoidal but notirrotational
(C) Irrotational but not solenoidal

(D) Neither solenoidal norirrotational

The charge density for potential field
b=2x2+2y2+222 s :

@) +12¢,
®B —12¢,
© -6¢,
D) 6eg,

The electric potential due to linear quadrupole

varies inversely with :
@ r?

® Yr?

©

O) i3

The unit of magnetic flux is :
(&) Wb/m?

B) Newton/Columb

(C) Weber/m

D) Weber

Displacement current density is :

(A) Change of electric field with time

B) Change of displacement vector with time
(C) Change of magnetic field with time

D) Change of magnetic vector potential with

time
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© -6¢,
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12.

13.

14.

15.

16.

In the case of Michelson interferometer if 18 fringes
cross the field of view, the distance through which

mirror m; moved is :

@) 5\
® 6
© 8
® 9

Radius of third transparent zone of a positive zone
plate whose focal length is 2 m for the light of
wavelength 6000 A will be :

@& 245cm
B) 245m
(C) 245mm
D) 2.45dm

In the case of diffraction at a circular aperture the

size of the central image dependson:
(A) the wavelength of light

B) the focal length of the lens

(C©) diameter of the aperture

(D) allofthe above

What is the largest wavelength that can be
observed in the fourth order for a transmission

grating having 5000 lines per cm ?

&) 5000 A
®) 5010A
© 5020 A
D) 5040 A

The resolving power of a gratting isequal to:

A nN

® Mn
© /N
®  nN
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13.

14.

15.

16.

Tresrere o safasomTd 7 aft 18 s gic s
R ¥ W I m, G A g0 A

@ 5
B 62X
© 8\
D) 9\

o S TIE F G TRGEN ehfeaidl i e o gRit
7% 6000 A TITRE FehTeT 3 ToTT Tl 0 2 m ©

@A)  2.459
® 245

© 2.45faH
©O) 2.45TELHI

TR g faady H wiwa gfafss & emer fisik
wHATE

(A) Y H qRE W

B) 9 H BHA T W

€ TRE FIE R

) LE

TR BT W 5000 @ i . 3 | =g %A

Y arfumay A qieed fer ot S gedt § 2
(&) 5000 A
B) 5010 A
© 5020 A
D) 5040A
yfen &t faves smar ¥ R Bl B
A) nN
®B) Mm
© n/N
® JoN
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24.

25.

26.

22,

23.

Which is a part of communication system ?
(A)  Receiver

(B) Transmitter

(C) Communication channel

(D) Allofthe above

dp . . .
%P in Clausius - Claypron equation, on melting

dt

ofice is :

(A)  Negative
B) Positive
(© Zero

(D) None of the above

Joule - Thompson coefficient for ideal gas is :
(A)  Negative
B) Positive

(C Zero
D) None

The initial temperature of paramagnetic substance
is 2 K. How much magnetic field is required to
reduce its temperature to 1K by adiabatic

demagnetization : (Given A and Cy =42 unit)

&) 1.63T

®B) 1737
© 1.83T
©) 153T

The diameter of Nitrogen molecule is
3.4x 10710 m. What will be its mean free path at

330 K temperature and 1 atmospheric pressure :
() 8873x1078m
B 8.873x107"m
© 8873x1079m
®) 8873x1076m
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22.

23.

24.

25.

26.

faddenwEaRdIHm wme?

@)
®B)
©
®)

SIEpI
Ut

IR ==
I et

A - FATRI T 3—5 1AM oh e

MR :

@A) RHER

B OISR

© 3

O S HE Ff T

3Tt 9 & feTw Set- it 7[orieh B ¥

@
®
©
D)

Eouied
YATHh

b
T T

et srggraea uetel 1 IR A 2 KT 1 55
fogrIe 1 S9aR1 99 1 K & H A & T trereaeh
I &5 T : (A 3R Cp =42 THE e ¥)

@A)
®)
©
O)

1.63T
1.73T
1.83T
1.58T

TEAISH % 310 1 AW 3.4 x 10 10 HTF1330K
Y qYr 1 SYAVSE Te T SHE Wy gk U

B

@
®
©
D)

8.873x 108 .
8.873x10~7 .
8.873x 109 .
8.873x 1076 .
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33. Which of the followingisnot a Bosdn ?
(A) aparticle

®) H,
© Lif*
® Li'"

84. Specific heat of a metal is given by :

) AT2+BT
® AT+BT3
A

it 3
© +BT
®) AT+B/T3

35. At T=0 K the probability that a state 0.50 eV

above the Fermi level is occupied as :

@A 05
B) zero
o (3]
© |
o (3)
©) >

86. Inthe network shown below, the maximum power

delivered to the load will be :

20

5V -1

@A) 3.125 watt
B 2.125watt
©)  1.125watt
®O) 0.125 watt
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33, TmdauEadis:

@A) o
®B) H,

© Lib+
O Li’"

34. Tt wrg it fafre oI A ©

@) AT2+BT
® AT+BT3
© i;- +BTS
®) AT+B/TS

85. T=0K WA HA & H 0.50 eV I Feorg arareen

F W EN T Wl ¥
@ 05
® T
()
© e |
o oo (3]
2

36. N fau o ufwy ¥ siftsray wamiafe ufem aR

el :

20

5V -1

(A) 3.125watt
B 2.125watt
(C 1.125watt
® 0.125 watt
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42,

43.

-44.

45.

46.

The current amplification factor of a transistor is
B =24. What will be change in collector current
when emitter current changes by 3 mA in common

base mode ?

@) 2.88uA
®) 2.88mA
© 2.88A

®) 2.88Volt

Common collector configuration is also known as :
(A)  Emitter follower

B) Basefollower

(C) Zenerdiode

(D) Collector follower

Ideal voltage amplifier has input impedance and

output impedance as:

@ =0
® 0, =
© »,@
®) 0,0

In negative feedback amplifier, gain in low and

high frequency range will :
(A) increase

(B) remainsame

(C©) decrease

(D) none of the above

The gain of an amplifier without feedback is 100,
its input impedance is 1000 (). Ifin negative series
voltage feedback, the feedback ratio 0.1 is applied.
What will be input impedance after feedback ?

@ 110
® 110Q
© 110k
O 11k0
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42.

43,

44.

45.

46.

Teh SR & Toru ay waed= onien g = 24 ¥ 1 ST
IMeR fomame & fere g # afe sl uma o

iR 3 mA B WUESd U H qiRE R
A) 2.88uA

B) 2.88mA

(©) 2.88A

D) 2.883=

IS HoTeS o= 1 ey T ®

@A) IS ST

B) TR S

© SRIAT

D) HURH T

aTeyl dieedr yage i et qen frla wfaenar €

@ =0
B 0,
€ oo,®
® o0

R A Forefe ot feafa § f 5 53 safa

g § afer § Bt i
@ dfs

® @ ufkeds T

©

O T RETE

T WA 1 A foAr sy 100 B, 39ent Fah
JfFIET 1000 Q ¥ | FOMF Joiichy dieedl [HAN
¥ 7fg gAtiaw unew 0.1 & @ Faw F wvemw Faeh
yiqenen B -

@ 110
® 1100
© 110kQ
O 11kQ
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51.

52.

53.

54.

55.

56.

AB + AB isequalto:

A A+B

® A+B
© AB+A
®) AB+ AB

X ray reflected from (110) plane of a BCC crystal
at 20.2°. Iflattice parameter is 3.15 A, then what

will be wavelength ?
A 1.00A
® 127A
© 1.54A
®) 1.81A

The total number of Bravais lattice is:

@ 7

® 10
© 12
D) 14

The angle between [111] and [112] directionsin a

cubic crystal is :

@»w 0
® 45
© 9
®) 180°

Effective mass of electron in first Brillouin zone

18 :

A  +ve

B —ve

(© Both +veand —ve
M) None

Dispersion relation in band represents :
Y

Relation between energy and velocity of
electron

B) Relation between energy of electron and
propagation vector

(©) Relation between electron and crystal

(D) None
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51l.

52.

53.

54.

55.

56.

AB+ AB ¥ E:

(A) A+B

B A+ B
© AB+ A
®) AB+ AB

T& BCC fored & aa (110) ¥ X f201 20.2° & 101
W gaEdd B ¥ afe s 9ee 3.15 A @

qimeed a1 BNt ?

A 1.00A

® 127A

© 154A

®) 1.81A

TS AR B FA HEATR
@ 7

® 10

© 12

O 14

T e &t [111] 99 [112] feznei & 7e i :

@ o

B) 45°

©

D) 180°

T forcqen SiF | Seiarei 1 T §o9HM
A +ve

B —ve

© S +ve 3R —ve

®) G

s H IR Hay calar §

A T P Sl adl I R T

B) TAFME bl Hal agT GO GG F T Haly
© TR T fred | guy

®) =T

P.T.O.



66.

63.

64.

65.

67.

Which of the following elementary particle

processes does not conserve strangeness ?
@ 7 +P 5kt+A°

B a +P 5k°+A°

© A° 5> 7°+n

D k° > 7+

The radius is needed in proton synchrotron to

obtain particle of energy 10 GeV.
(Guide field of 2.0 T is available)

A) 16.66m

B) 16.66cm

(C) 16.66feet
D) 16.66inch

Which molecule is used as quenching agent in

Geiger Muller counter ?
@ C,H;0H

® Ar-CH,

(¢ CH,;0H

O I

Which condition is required to emission of
Cherenkov radiation ?

@) V<Ch
B V>C/n
C
© V= o
D VCm

In the fission process of 1 kg substance the mass

defectis 0.1%. Energy released will be :

&) 9x10'8
® 9x101®
© 9x1013
M 9x10l!
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63.

64.

65.

66.

67.

= 5 9 1 9t 7t S st wishan, fafesran & weem
T8 FA 72

@ 1w +P skt+A°

B =7 +P -5k%°+ A°

© A° 57 +n

® k° - wt+a

10 GeV 35Sl 1 0 WTE 3 o fere T fasnigi &
Topat e =t Staeaehar &l 2 (2.0 T 1 TES &5
IqTH B)

A 16.66m
B) 16.66cm
(© 16.66feet
D) 16.66inch

MR Her o & SF 91 19 799 & % F9 o
oy fefa S § 2

@) C,H,OH
®) Ar-CH,
(© CH,OH
® I

FHE fafwtor & scasiv & foru srerwes iifafaat
¥

@A) V<Ch
® V>Cn
_C
© V==
® V<Cmn

Ifg foreht fagve wiwan 4 soaam &fd 0.1% A @
1 T, uerel & fogves @ §@ & S st anlt

A 9x10!8

® 9x1019
© 9x10!3
@) 9x10l

P.T.O.



73. The speed of an electron, whose de Broglie | 73. 39 3@%@?% w7 a7, foe) T el qeed sy
wavelength is equal to its Compton wavelength HET TR & TR B (C Th1E i 91T )
will be : (speed of light = C)
e £
@ 5 @» 5
C C
®) 2 B) 3
< <
© NG © NG
< <
74. Ifthe uncertainty in the speed of ball, whose mass | 74. 7fe 200 T it g i =l | a5 fedi/sier
is 200 gram; was 5 km/hour, the minimum B < g =1 feafa o ffyemar &t : (5=0.5 Js)
uncertainty in the position of the ball would be :
(h=0.5Js)
A) 14.3cm A 143cm
B 45m B 45m
© 1.80m © 1.80 m
‘© 090m ®) 090m
75.  Choose the incorrect relation in the following : 75. fr= § 9 nea dey & g
@) [L, X]=ihy @ [L, X]=ihy
® [L,Y]=-ihx _ ® [L, Y]=-ihx
© [L,Z]=ihz © [L,Z]=ihz
O [L,Z]=0 ® [L,Z]=0
76.  The Eigen value of Hermitian operator are : 76. &3 HpRE F SFH AR A T :
(A) Real @A) i
®) Imaginary | ® FEAE
(C© Realand imaginary . © TfawF EARIRED
(D) Depends onoperator D) TFRFW it
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81.

82.

83.

84.

An electron is trapped inside an infinite spherical

0 <
well V(r)= [ r a] , then ground state energy

® r>a

of electron will be : (angular momentum of

electron =0)

@  #*x%/2ma®
® hr? / 2ma®
©  #*n?/ma’

® #4272 /ma?

The quantum number m, is known as :
(A)  Principle quantum number

B)  Orbital quantum number

(C) Magnetic quantum number

D) Spin quantum number

Which of the following statement is not true for

parity operator P* ?

@ Pt=p
® Pi=-P
© P*=I
®) Pt=p-!

The Lande g factor associated with the spin of an

electron is nearly equal to :

@ 1
® 2
© 2
® 05
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81.

82.

83.

84.

T TR I M B9 V(r)=[0 r<aJ ¥

© r>a

5 ] 9 TR % Y HE T kT sTaeen § o

S S HAFE

@  #%n?/2ma®
® hr? / 2ma?®
©  #’w?[ma?

®  A2n? / VYma?

Fale i m, FE § :
@) T T HHIE
B) HET Fied HHIF
© T FEIEH FH

D) Tk FCH HHIF

AT Hehreh PR & ToTT o 91 e Sraeg © 2

@ Ppt=pP
® P2=-P
© P2=I
®) Pr=p-1

AL TERT ¥ TG AvS—g T[Nk 61 HIF ST

@ 1
® 2
© 2
O 05

P.T.O.



89.

90.

91.

92,

Which of the following is Rodrigues formula for
Legendre polynomial ?

d
) P,(x)= proe = (x2 — 1)
® P,x)=¢€" den—n (xn e_x)

© P@=(D" exZ% (e_xzj

-

1 dr
2011 dx"

O P)=

The fundamental frequency of oscillation of a

circular membrane of radius (a) is :

A W= 2.40
@ =

a

= 2.40 —

® W -
© w=240av

v

= 2.40 —

® W -

Which of the following is the Laplace equation ?

1 %y
V=27
@ v 2 ot?
® V=K%
© V=0
® V=0

What is the nature of four wave vector (Ky;) for

electromagnetic field ?

@) lightlike

@B time like

(C) spacelike

D) all of the above

26-Phy./URATPG-2023

21

89.

90.

91

92.

Ao wEwEl s fo e g P A WA W R

@ Ra@= o (¢ - 1)
® P,x)=¢€" :i% (xn e-x)

© Pu0)=(D" exzad; (e—xZ)

1 da" 9 n
P,(x) = -1
<D) n(x) 9nn 4,0 (x )
(2) T &1 it Tareeh & et bt 9t ST g
e 240
A N
= a
®) w—2.4:0V
© w=240av
= v
D) W—2.4Oal
= & 9 9 T ey THeRT g2
2
v2 =iu_
_(A) v ¢ at?
B V= -k
© V%=0
Oy V=0
ferga groea &9 § gl o Wl (Ky) &1 YR
FNE?
@A) YEWEd
® T
(©) M
D) S g

P.T.O.



98. Processional motion of a particle is to 98, fwdt fug =1 7oA am s & vl WA & S W

by reducing its angular momentum.

(A)  increase A) dgAE

® decrease B wEAT

(©) remain constant © orafEfda wa e
@) reduced to half ©) e S ¥

99. A particle is falling freely from 50 meter height. | 99. T& &0l 50 X i 3"?”'5‘ AR HE Eecifeny

What will be its displacement at equator ? THHT THEITI 1 BRI 2
A 78x1073m @A) 78x10"3m
B®) 7.8x107%m B 7.8x107%*m
© 7.8%x1072m © 78x1072m
® 7.8%x107!m O 7.8x107'm

, , d
100. Force on the point, on potential energy curve where | 100, ferdfis ol oep # o7 fig ™ 5% 1 HH [ BarE

-g%iszero,willbe: 3 foigsill W Rl =a & -
(A)  Negative (A RIS

®B) Positive B R

(C) Zero © I3

D) None ©O) wHIE T

-00o0- -00o0-
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