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It is mandatory to fill one option for esch question.

All questions carry equal marks.

Only one answer is to be given for esch question. 1f mare than

one answers are marked, it would be treated as wrong answer.

The OMR Answer Sheet is inside this Question Booklet. When you

are directed to open the Cheestion Booklet, take out the Answer Sheet

and fill in the particulars carefully with Blue Ball Point Pen only.

5, Please correctly fill your Roll Number in OMR Answer Sheet.
Candidate will themself be respansible for filling wrong Rall No,

6. 1/3 part of the mark(s) of each guestion will be deducted
for esch wrong amswer. A Wrong answer means an incorrect
answer or more than one answers for any question,

7. Each question has five options marked ns 1, 2, 3, 4, 5. Youn
have to darken only ene circle (bubble) indicating the
correct answer on the Answer Sheet using BLUE BALL POINT PEM.

8. If you are not attempting a question then you have o darken
the circle “5", If none of the five eircles is darkened,
one third (1/3) part of the marks of question shall be deducted.

9.* After solving question paper, candidnie must ascertnin
that he/she hns darkened one of the circles (bubbles) for
each of the questions. Extra time of 10 minutes beyond
scheduled time, is provided for this.

10. A candidate who his not darkened any of the five circles

in more than 10% gquestions, shall be disqualified.

. If there is any sort of ambiguity/mistake either of printing or
finctual nature then out of Hindi and English Versions of the
question, the English Version will be treated as standard.

12. Mobile Phone or any other clectronic gadget in the examination
ball is strictly prohibited. A candidate found with any of such
objectionable material with him/Mher will be strictly dealt as per rules.

Warning : If a candidate is found copying or if any unsuthorized

material is found in hisher possession, F.LR. would be lodged

against him/her in the Police Station and he/she would linble 1o be
prosecuted under Rajasthan Public Examination (Measures for

Preveation of Unfair Means In Recrultment) Aet, 2022 &

any other laws applicable and Commission's Ruoles-

Regulations. Commission may also debar him'her permanently
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If Q, = 1 then choose correct

statement. (Here Q, = ﬁ@l_)' B(x)

is Binomial frequency function.)

(1) There is just one most
probable value of x.

(2) There are two most probable
values of x.

(3) There are four most probable
values of x.

(4) There are eight most probable
values of x.

(6) Question not attempted

A die is thrown 8 times. Then the
probability of finding 3 exactly two
times is

28 x 18 28 x 51

(1) 68 (2) 6
56 28 x 58

@ 8%y W g

(5) Question not attempted

Poisson function P(x) is given by
x

A
P =e*y

ab
then £ P(x)=
=0

(1) zero (2 1
(8) infinite (4) e M2
(5) Question not attempted

An urn contains 10 black and 10
white balls. Find the probability of
drawing the two balls of same
colour.

1 9
™ 10 @ 79

5 9
@ 713 (4) 3g

(5) Question not attempted
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Taeh! Siftreay wd e I %1 S
(1) 0.975 (2) 1.950
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Consider a one dimensional system

with a linearly repulsive potential
V(@ = wi?

The corresponding phase curves
are (Energy of system E = 0)

1) Cirles  (2) Ellipses
(3) Hyperbolas (4) Parabolas
';%(h) Question not attempted

Consider a Hamiltonian system
with a potential energy function
given by V(x) = x* — x*. Which of
the following is correct ?

(1) The system has no stable point.
(2) The system has one stable
) point.

“(38) The system has two stable

“"  points.

{4) The system has three stable

points.

(6) Question not attempted

7. The eccentricity of the earth orbit
is 0.0125. Ratio of its maximum
speed and minimum speed is —

(1) 0.975 (2) 1.950

(3) 2.050 (4) 1.025

QE) Question not attempted

8. [ distance of first planet from sun
wis 9 x 10'® metre and second planet
“i8 103 metre then ratio of their

time-periods is
(1) 3 2 %3
3 9 (4) 27

(6) Question not attempted
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(1) 2rx10*kmh!

(2) 8nx10*kmh!

(8) mx10*km h?

(4) i e % S, aﬁrﬁﬂaﬁ
i dmi R

(5) HATINa W

vamen e § sl S (¢
e & Fem § vl S ) F
e T R -

sing

(1) tang'=

(2)

(3)
cosd

tang' = m,sing + m;
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(1 I

3 -2

(6) rgefa v

(4)
(5)

10.

| 11.

Two satellites S, and S, revolve

around a planet in coplanar circular
orbits in the same sense. Their
periods of revolutions are 1 h and
8 h respectively. The radius of orbit
of 8, is 10* km. When 8, is closest to

S,, the speed of S, relative to S, is

(1) 2rnx10*km hl

(2) 3xx10* km h™!

(3) nx10*km h!

(4) Insufficient information as
radius of orbit of S, is not

given.

(6) Question not attempted

The relation between scattering
angle (¢') in Laboratory system and
scattering angle (¢) in centre of
mass system is

m

1
cus¢ +—

g

EGSQ

5m¢+uTl

sind
mycosp + m,
cosd
mysing + m,
Question not attempted

(2) tand'=

(3) tand'=

(4)

(5)

A particle of mass M is placed at
the centre of a uniform spherical
shell of equal mass and radius r.
The potential at a point situated at

‘;‘distance from the centre is

tang' =

(1) Zero @ -
2G 3G
@ =S

(5) Question not attempted
44
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1) 75 (1-+/3))
@
(3)

(4)
(5)

12,

13.
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A circular platform of radius R is
mounted on a vertical frictionless
axle. A man of mass m stands on
the edge of the platform and begins
to walk along the edge at speed v
relative to platform. This angular
velocity of the platform is

__Lp,iatfurm is initially at rest;
Moment of inertia of platform is I]
{lj Zero (2) mvR

o 2mvR mvR

& wrry @ LReeg

(5) Question not attempted

Three masses m, 2m and 3m are
moving in xy plane with speeds 3u,
2u and u respectively along
directions as shown in figure. The
three masses collides at the same
time at O and stick together. The
welocity of the combined mass will
be;:

3

2m

G ---—————-}t,q

15 (-5 -9)
15 (£ +37)
15 (-1 +4/37)
L (1 -+35)

Question not attempted

(3)

(4)
(5)
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(1) I,=6ma’ (2) I,=6lmd
@ I,=0 (4 I =2ms
(5) gt weA

L wward a1 M ZoI9H %) UHETH B
9% U it A Frafra 2 | o w1 F0fg
Y], T 98 FER Y O RO R E, B -

(1)

(3) ?Lacﬂsﬂ (4) L'u:maﬂ
(5)

14. A body whose

15.

lﬁi

two principal

moment of inertia are equal and
the third is non-zero (I, = I, = I,).

Such a system is called a

(1) rotator

(2) spherical top

(3) symmetrical top

(4) asymmetrical top

(5) Question not attempted

Two point masses m each are
placed at points (a, a) and (-a, —a)
respectively and two point masses
2 m each are placed at points
(a, —a) and (-a, a) respectively all
in x — y plane.

Which of the following is NOT true
for this particle system ? (Here
symbols have  their wusual
meanings.)

(1) I,=6ma® (2) I, =6ma?
3 I,=0 @ I,=2 ma?
() Question not attempted

A uniform rod of length L and mass
M is pivoted at one end. The
angular acceleration of the rod,
when it is at angle 6 with vertical is

0
(1) -Egﬁsma (2) ‘gfsinﬁ
(3) %‘Ecosﬂ (4) ‘%“g—mﬁ

(6) Question not attempted



17"

18.

m FEHH 1 T V] Ted F HA=id T
TEEH 99 y = 12 % afen fEn win

Ffrmemddm S Radammmnt
faerra & foru Siifam 58 wen feam s
B—
AY
m
> x
(1) =%n:1:i|:"’+mg:ic2
(2) =%mi‘3umgx
(3) =%m{1+4:c2)5c3—1:ﬂ.g:r:2
(4) =‘:]2‘m{1—nil;m:‘*')z'cﬂ+mg:::2
(5) rgwiia W

e fufedl m few fifse 7 @
T # wdt foree gfi -

fufe A : v w1 v garER an wofa

@R |

B i@ E |
(1) oF R § sty (FR)
BT 2 |

fRufa A 4 sy AR @
fRufa B i sata T-gerifies 2 |
fRafa A # sty -gemteE 2
ay1 e B o sy gemae & |
A et 3 sraly -Beeiften & |

HATRE 9

(2)

(3)
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17.

18.

A particle of mass m slides under
gravity without friction along a
parabolic path y = 22 as shown in
figure. The Lagrangian of the
gystem ig given by

1Y

N >

r
I
Bo = bal—= B

{1] L m ¢ + mg x*

¢ .{2]

m x* —mg x

r.
]

(3) m (1 + 42?) % — mg x®

4)
(6

1 ,
=5 m (1 —4x%) 2 + mg 22
Question not attempted

s

:;‘_. _ﬂpnsider following cases and
wehoose correct option regarding it :
(Case A : A bead is moving on a
circular wire.

Case B : The molecules are moving
ingide a gas container.
In both the cases constraint is
holonomie.
In Case A the constraint is

holonomic and in Case B it is

(1)
@

<

© non-holonomic.
“8) In Case A the constraint is
- " non-holonomic and in Case B
_; itis holonomie.
" (4) In both the cases constraint is
non-holonomie.
(5) Question not attempted
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mMEEFTAH EFT Vi sam e d
nfa & @ 8 | el e (o, 6, ¢) #
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2m

(1)

(2)

(3

(4)

fean 2 % v =ws fFdens q @9 9@

Ha p % fore tas s
Q=q+4ap, P=q+ 2p

Sifred | Ta Paas a A R |

1

6 @ 3

Qo= |

3
(5) rgefa e

4 1

19.

20.

THTE FEWH 1 UH H a9 Vix) = ax? | 21

+%ﬁﬂﬁm%qﬁaaﬂlhm

ferm® | " fave & smE-1a @Y

Ererl ) whofig e gt
(1) /8b 2 +8a

® e ® 2

(5) FwIE 9
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A particle of mass m moves in a
force field of potential V. The
Hamiltonian in spherical co-
ordinates (r, 0, ¢) is

1 =

——

oo b2+ 03 +03] -V

2 2

1 Pg Py }v

et ey
(2] ‘Pr * 21'2 + rsi_ni*ﬂ
(3)

4)

2m

(5) Question not attempted

Given that the linear
transformation of a generalised
coordinate q and the corresponding
momentum-p

Q = qetdap, P=q+2p
is canonieal: Then the value of
constant a'is:

Wi o @1

(3) 4 1
(58) Questiqn not attempted

G = s =

A particle of unit mass moves in a
potential Vi(x) = ax? +% where a

and b are_’;'ﬁpsitive constants. The
angular " frequency of small
oscillations about the minimum of

the potential is
(2) +/8a

(1) /8b
3 \ﬁ @ \E’“

3a
(5) Question not attempted
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(1) 6908

(2) 34b4

(3) 4605

(4) amicaq;am

(5) 3reiRE 9EH

afe et sl smadt o = et

w16 50 FFVE B 79 98 auq e S
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W 8, 2,

(1) 400%FvE (2) 200 FFvE

(3) 1008%vE (4) 50FFTE

(5) asﬁtmﬁﬂ

Frem 1311 % g a0 ah e
Hiem - 1 wHiem - 11

@A | (W ER)
yfera)

_ 8H  |(a) w=g & &EHw

{1) E B;i_

1L
() dH=0 |(b) fg (mhE)
< =t guefirna

i) %I%".# o |© ::E (affee)
® @ G

(1) (a) (b) (c)

@) () (c) ()

3) (e) b - (a)

(4) (c) (a) (b)

(65) FgwiE =

22.

23.

24.

A musician's tuning fork produces
a note of 440 Hz, A sound level
meter indicates that the sound
intensity decreases by a factor of 5
in 4 second. The quality factor Q of
tuning fork is approximately
(Given In+/5 = 0.8)

(1) 6908

(2) 34564

(3) 4605

(4) Insufficient information

(5) Question not attempted

If relaxation time of a damped
harmonic oscillator is 50 second
then time, in which energy falls to

1 T 5
; of its initial value, is

(1) 400 second (2) 200 second
(3) 100 second (4) 50 second
(5) Question not attempted

Match the column I & II and select
correct option :

Column - I Column - I1
(Condition of (Type of
Hamiltonian) | Homogeneity)

: dH _ (a) Homogeneity
W ? or; ~ of time
(i) dH=0 (b) Isotropy of

space
= : IN (¢) Homogenity
@) gy = of space
(1) (ii) (iii)

(1) (a) (b) (c)

(2) (b) (c) (a)

(3) (c) (b) (a)

(4) (0 (a) (b)

(6) Question not attempted
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(4)

(3)

(4)
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L
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(1) y=“—8— cm
2—(x-3t)¢
8
Y= 2+ (x—3t2 ™

8
Y=o+ (x+3p2 M

2

(3)

4)
(5)

Y=o _(x+3t)2 ™

FANE W1

R e

10

25.

26.

f 27.

Choose correct statement for a
forced oscillator.

(1) For very low frequency of the
driving force, velocity leads
the force by an angle of n/2.
For very low frequency of the
driving force, wvelocity and
force are in phase.

For very high frequency of the
driving force, velocity leads the
force by an angle of .

For very high frequency of the
driving force, velocity leads the
force by an angle of n/2.

(5) Question not attempted

(2)

(3)

(4)

Choose  correct relation for
characteristic impedance of the
string in which a transverse wave
is moving with v velocity.

[T — Tension in string]

(1) Z=Tv (2) Z=Td
@ Z=y @ Z=g
(5) Question not attempted

At t =0 a pulse is described by

0
vix) = @+ cm.

What is the function that describes
it at an arbitrary time t, given that

it moves in the positive x direction
at 3 cm/s ?

& 5

SR
S
Y= 94 (x-3t)2 ™

8
Y= 94 (x+3t)2 ™

8
Y=2 _(x+3t)32 ™

Question not attempted

(2)

(3)

4)
(5)
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30.

44

e ARG A (x, = 2, yo= 0, 2, = 0)
ﬂtﬁﬂTMtﬁ,GﬁCrA:;:ﬂmﬁmm
i,mﬂeﬂ%ﬁmmﬂfﬁ'fﬁ,h:m
75 = 0) T AT ®9 tyy, S Cty = 3 50
fom < B, W At @ | ST gt BEw
FASHERE |

tE s fRw @ S fwd 3 2ef
AT gsfeE & & (S F Fme) I
T VRN & A #

(1) v=c/3 S

Q) v=2/3 o

(3) v=23c/4

(4) & foredt o AT R |

(5) FAANE W

21 U STETETen % @ 0.8 ¢ Hi nfa #
T g % TTH 1A & | ST ATe 9T 8
(1) 0.856 ¢ (2) 0.640¢

(3) 0.667c (4) 0.975¢

(5) I

w Rt ¥ wm T §oEy = W
440 Hz % it % 70 966 gat ieRaes
(TEREr) H = 0§ | AR e
afad &1 3w AP, R A & & wer H

27 TR 1 7 BN (S50 % =1 — 330
m/s, 31 G Y )

AP,
(1) 2AP, (2) N

AP
3 V2AP, (@) T;
(5) HTA T

f

|
|
|
|
|
|
|

11

28.

29.

30.

Event A happens at point A (x, =
2, y,=0, 2z, =0) and at time t,
given by Ct, = 1 and event B
occurs at (xg = 5, yg = 0, zz = 0)
and time ty given by Cty = 3. Both

take place in inertial frame 8. The
speed of an inertial frame S
(relative to S) in which these events

occur simultaneously is given by
(1) v=¢/3

(2) v=2¢/3

(3) v=3c/4

(4) No such frame exists

(5)

Two particles approach each other
with a speed 0.8 ¢ with respect to the
laboratory. Their relative speed is

(1) 0.856¢ (2) 0.640¢
(3) 0.667c (4) 0.9756¢
(6) Question not attempted

Question not attempted

The air column in a pipe closed at
one end is made to vibrate in its
second overtone by tuning fork of
frequency 440 Hz. If AP, is the

amplitude of pressure difference
then the wvalue of pressure
variation of the middle of the
column will be (speed of sound -

330 m/s, end correction is
negligible)
AP,
(1) 24P, @ 7
AP,
@ \2aP, @

(5)

Question not attempted
o




31.

32.

33.

o 4 goifu 10 9w A, B 7 C @i £
5% =8 #HW: 0.3 m, 0.2 m 791 0’
z | qﬁAam(hﬂaﬁmmHﬁﬁﬁ
FEM: 2 m/s 7Y 4 m/s B, 7@ B'W®

TR <6 < -

(1) 3m/s (2) 9m/s
(3) 3.5m/s (4) 4.5 m/s

(5) m PEGH L ':,,

awmmﬁmm%mﬁmqﬁﬁﬂﬁnﬂp
(Feft) & W 57 1 vETE W T T
ﬁfn’ﬂﬂﬁﬁﬁ%ﬂiﬁﬁmﬁmﬂﬂ
% FHEIT B | WET n 7YT m &AW
'm"lrﬂ*.ﬁ

(1) -17912
(3) 17u2

(5) wwiE WA

o= freet ft o wg os L e o) et
feraremren & Rt H Jraré 7 vt s B
Hﬁﬂmﬁﬁmaﬁﬁﬂﬂm
¥ af B A W s w1 7w A
Em%wmwﬁﬁﬁmammhmﬁl

(2) 47ur—3
(4) —17914

H L
® o= @ a=§
3) a=g (4) a=0
(5) i WA

31.

32.

33.

Pipes A, B and C shown in figure
are horizontal having diameters
03 m 02 m and 0.1 m
respectively. If speed of water flow
at A and C are 2 m/s and 4 m/s
respectively then speed of water
flow at B will be

B
A
C
(1) 3m/s (2) 9mls
(3) 3.5mls (4) 4.5 m/s

(6) Question not attempted

According to Poiseuille’s equation the
rate of flow of viscous fluid through a
cylindrical tube is proportional to nt
power of its length and m® power of
its radius. Here value of n and m are
respectively

(1) -1and2 (2) 4and-3

(3) land?2 (4) -land 4

(5) Question not attempted

Figure shows an L shaped tube
closed at the lower end and filled
with water to height H. This tube
18 accelerated to the left with a
constant acceleration a. If the
pressure of water at end A is equal to
the atmospheric pressure then the
magnitude of the acceleration a is

(1) a=

(3) a=g (4) a=0
(5) Question not attempted

gH L
L



34.

35.

36.

37.

form oM m,, 7o few F9 T F 0
smiffa w1 % fou & @il qoesd @
W & S & (7] Hehdi % wafera 74 )

he

o A= 2m,C2T

he
A= T+ myCoT

. he

WE -_JT2 +my2C*

he
4) A= Tk 2miCY
(5) TG 99
1 A famn % wifea § foa w WieA & an A
=ggan Jfafesaar & f — [m, = 1.67 x
1027 kg]
(1) 0.316 x 10° m/s
(2) - 0.032 x 10° m/s

(3) 0.948 x 10° m/s
(4) 0.095 x 10° m/s

(5) I WA
us fadff 701 B yix) = Aol F fow
wifdar 9T g9 U§ Wi e &
FTA 1 A & -

(2)

(3)

1 2= @ Wmh
@ R (4) hk
(5) FHFTHA F¥

|
|

34.

35.

36.

PrE S i@l m R oma s wm # | 37-

et geft g% A T 2 | AR et +1 98 T
T & &t dg i Froen 59 wm &) ot 2
(1) R=+/3T/g(p - 20)

(2) R=xf3Ti’g(2p—u)

(8) R=+/3T/2g (p-o)

(4) R=+/3T/2g (2p — 30)

(5) FwHE WA

e ——r e —— e —

13

For a relativistic particle of rest
mass mg and kinetic energy T, the
deBroglie wavelength is given by
(Here symbols have their usual

meanings.)
he

O =+ 2mcor

(2.] :' A he

" A[T2 + myC°T

s he
A[T2 + m2C*
he
@ A= o i
(5) Question not attempted
Minimum uncertainty in velocity
r a proton situated in a box of
1 A dimension is
1) = 1.67 x 1027 kg]
(1) 0.316 x 10° m/s
(2)' 0.032 x 10% m/s
(3) 0.948 x 10% m/s

(4) 0.095 x 10° m/s
(5) Question not attempted

For one dimensional wave function
w(x) = Ae** ratio of probability
current density to probability
density is equal to —

@ = @

(3)

A=

k/mh
@ B (4) hk
(6) Question not attempted

Drop of oil of density P is floating
half submerged in water of density
o. If the surface tension of water is
T then the radius of the drop is
given by

(1) R= -\,‘Bng{p - 20)
(2 R= ﬁ.ﬂBTﬁg{Ep —a)
3 R= '\f 3T/2¢g (p — ©)

(4) R=+/3T/2g (2p - 30)
(5) Question not attempted




38. Pr=ffies dems w fmm =t

39.

40.

. dwy(x).
0 w(x) = 2y(x), Opy(x) = x —%ILELJ’J

.Qﬂu
s -fofma waw [0, 0,) Tt | '{;?;
(1) [0,,0,] =-322 E_i
S
(2) [DI. 02] =_3x3
(3) [01, {}2] = 3ix?
(4) [0,,0,)=7=
(5) SIEHRHM
Ty
s
faws Vix) = o242 8 nfsfie m gomm s
U V] 1 FHY IS 707 T 2 o0

o

ma? *N
w(x) = exp [—'\ Hmﬁl

T it Ft ® [0 = Faam))

_ho _2ha

(1) E -m (2) E= ‘\{E
2 !“{ Jy
@ E= 2%“ O zhm“ -
(5) S woR o0

g 1

afz A3 B 2 dwws § 5 Be - Rafigs | 40.

TEE [A, B] & 3y wu-fatmg &
T 44 &, 1 [A, B gea #m -

(1) 3B*[A,B] (2) B?[A B
(3) 2B*[A,B] (4 Y=

(5) 3¥vIRE e

1
|
|
|
!
|
I
|
|
|
|
|
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38. Consider the following operators :

39.

Oyw(x) = x¥y(x), Oy (x) = x%@
Find the commutation relation
[0, O,].

(1) [0y, O,] =-3x*

(2) [0, 0,] =-3x%

3) [0, 0,] = 3ix?

(4) [0, O,] = zero

(6) Question not attempted

The time
function of a particle of mass m

independent wave

moving in a potential V(x) = a2 is

2
y(x) = exp [—“\ f% xEJ the

energy of system is [ = constant]

h 2h

(1) Etﬁ (2) E=T:
.
@3 p=22 (4 p-Be

(5) Question not attempted

If A and B are two operators such
that both these operator commute
with commutator [A, B], then [A, BY
will be equal to

(1) 8B2[A,B] (20 B?[A, B]

(3) 2B%[A,B] (4) Zero

(5) Question not attempted



41.

42.

43.

ATEAE® G0 B & forg Wi g
Ucd F A &

(1) 0 (2) 1
@ 3 @ =
(5) T W

._‘1-‘%-!.
v V(x) # 7y G 8T m 5 F
FOOH T Fed wlx, t) :—“A exp
(_ ikt~¥] 2, el A wen Kk Prar
£ | fonvye =1 g w9 38 R R s
(1) V(x) = mk??
(2) V(x) = 2mk3x?
@) Ve =3 5 mk%?
(4 V=93 LD
(5) i v E

o0
w fifeda s 4 o Wi fem

R e $t | s a (22 a) §
UF YHET Sl STUR w1 =599 fEea
w1 2 | 39 Fan | #fieeitEe

210
00 3
Ay & o e R | O HOGH o

H=

i
ly>H 8, mmﬁ{{ _f:r}ﬁm I

mm%I{wIHiw}m#I

(1) 1 (2) 5/3
(3) 3/2 (4) 2/3
(5) T W

41.

42.

43'

15

Probability current density for real
wave function is

(1 o 2 1

® 3 @

(6) Question not attempted

The wave function of a particle of
mass m moving in a potential V(x)

is y(xt) = A exp (— ikt—‘—“ﬁ_],

where A and k are constants. The
explicit form of the potential is
given by

(1) V(x) = mk®?

(2) V(x)=2mk3*

3 Vix =% mlkZx?

(4) V(x)=zero
(5) Question not attempted

Consider a physical system in a
three dimensional space. An
orthonormal basis of the state
space is chosen. In this basis the
Hamiltonian is represented by the
matrix

210
H=|1 2 0
0 0 3

A particle i in
represented in

state |y >,
this basis as

1
1 .
== | =i |, then find (y|H|y)
w’ﬁ[ i]
(1) 1 (2) 5/3
(3) 3/2 (4) 2/3

(5) Question not attempted
o




44,

45'

46.

wF 0 W femm o S fam Vi) = 0
-a <x<a Ty Viy) = « 3=,
% uftmg # | 98 98 ndff smen d 2 @ w0

iﬁrx=ﬂﬁx=%%mwaﬁaﬁ

mﬁﬁ“%: '-i[lrl |
L @3 =

1 o
® @ @ T
(65) et v i

e |J,> ¥, geh J, T J, oo §
FHftreran Femefar yd #4ft 59 |m | g
2-

(1) A%

(3) 4%

uF % fmeht wof E 2, :ﬂmmrtf#im
Uftrapt gt smmafes g R 1 AR smofig o
1 i E, fawa it & F=rd v @m

2 J%
(4) 6JF

T"I
-

R T UTOTHA 1T T W B
I 2m(v, — E]}
RN
1
BT v,Z sinh(aa) |
1+ 4E l[vu—-E)} “

"
i :.i| .
e

F=E
11

v,? sinh? (aa)
(2) =

1" 4E\[v,-E
1

(3) F Vﬂﬂ Einhz{ﬂ'.a}- ::“ |
1" 4E,-B) |

R i i

v, sinh?(ca) |
@ M iEo-B),
(5) HATE 9

o

44, Consider a particle trapped in the

45.

46.

potential V(x) = 0 for —-a s x < a
and V(x) = o« otherwise. The
probability of finding the particle

a el
between x = 0 and x =Ewhen it is

in ntk state is

1 1
(1) n2 (2 3
1 5%
®) 24 @) on2
(5) Question not attempted
In a state |J > the greatest

accuracy of measurement of the
component J, and J, is obtained

where | m| is equal to

(1) zero 2) J

(3) 44 (4) 6J

(6) Question not attempted

A particle having energy E is
incident on a rectangular potential
barrier. If the incident particle
energy E is less than the potential
barrier height v, then transmission

coefficient is

2m(v, — E)
g 1
@ F v, sinh?(aa)
" T4E (v,- E)
v,,2 sinh® (aa)
i 5 TN
3 L N
@ 7 sinh¥oa)]
1T 4E (- B) |
v,® sinh®(aa) |
4) _1 2 W “o-B)|
(5) Question not attempted




47.

48.

49,

50.

oF F O Tl fave aiew # ofeg ?
AT JEHT SHHTA TR 70 e ¢ -

w{x}=‘\E'ain(£aﬂWl}{x€9Eﬁ:

y(x) = 0 377 T ®=IH W
p? T SeTE 5 #
LE
@ (&)

M 2=
@ o

® T
(5) Fwia ¥

BISEAE oA & foe wfla a9 &
gat Thi § 98 Fa w2 6 srEe
1=3 m= + 3% Hfuswan Tiksar ¥
B RO =

(1) TR

T
@ 3w
@ Zw
(5) A A
¥t fawa & ararta 7fa H@ §L T F0

F 0 22 (Ffig g9 1 z 92F) FHE
o men R, o1 1 0 o gy, =

1
4 [wlﬂﬂ{r) + 3y, (1) *"\E ’4"21_1{!)]
£z %1 Y9 0 &

(1) =
@ Teh
(5) ITwIE W

a 41 & s Piferf v e afew A

it T ot it | 2E |, < sogeen
n*h?

[“GTEFE?.TAE]

1 1 (2) 3

(3) 6

(4) 4
(5) FgeiE v

(4 oW/

@ 1gh

4 =n

16

|
|
|
I
i
|
|
|
|
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47, A particle is confined in one
dimensional potential box and its
normalized wave function is

1F(I}=‘\/§Bin(%)fur{}{x{9&

y(x) = 0 elsewhere.
The expectation value of p® is

h h 2
Y 2a (2) ["2;)
s @ 0

((6) Question not attempted
48, "From the polar plots for angular
(“densities for hydrogenic electron it
is found that in the state [ = 3,
m = + 3 the maximum probability

occurs at 0 =
(1) zero @ 3
3n
@ > (4) =
(5) Question not attempted
49, /A measurement of JZz (2

ﬁumpanent of angular momentum)
_'is made for a particle moving in a
..central potential with wave
~function y_; =

| i [”" 100(8) + By, (1) - NrE ‘-Um_I(IJ]
The expectation value of £z is

3
(1) zero (2) lﬁh
15 5
3 3gb 4) 1gh
_(5} Question not attempted
Elt;'r'1 .t)eganeracy for the energy level
—having energy |2E|in three
. dimensional cubical potential box
i _ n%h?
A nf side a is [Here E, = Emaz}
1 1 2 3
(3) 6 (4) 4

(5) Question not attempted




51. EEEA T § UF soa W9 H4a | 51. An  electron in hydrogen atom

52.

53.

54.

T F F 0.40 T F gEHE &
IS HET B T Foa A F gIHE HAl
Bt

(1) 3.7x100%J(2) 74x10°%J
(3) 927x10%J(4) ¥

(5) 3w w9
AT T = 1+ A= g
FFH & g ffF I saue g@
Faieq @& 1 Y4 a| F guan 2 |
TR YFIAAER -
(H -2

3 3

(5) I WA

FIFSIH AT § A1 Hent 1 Ford gey
w1 T o vF ey it farm e
(me?) % 51 H 360 WahT wE & et 8
— a me?

2n?

(2) 2
(4) -8

Q) E.=
@ B ==t
(B B

()l R, ==
(5)

0., o, 7 o, I AMww ¥ | =Iw
2‘:::5!4- a?uxmt

(1) -3ic,% 2) —io, %
(3) ic,® (4) 3io, %
(5) geRa W

— e e e e = ——

52.

53.

54.

experiences a magnetic field of 0.40 T
due to its orbital motion. The
magnetic energy of this electron
will be

(1) 3.7x102J(2) 74x10°%]
(8) 9.27x10%J(4) Zero

(5)"1 Question not attempted

The "doublet energy separation

.. . 1 1 1
between the j = [ +Ea‘nd j=1 -3
states of hydrogen atom is
proportional to Y' power of

principal quantum number. Here
the value of Y is

1) -2 (2) 2

(3 3 (4) -3

(5), @uestian not attempted

=1
'I*hé‘t" energies of Bohr orbits in
hyﬁgen atom in terms of the fine

striieture constant o« and rest
en ? (mc?) of electron is correctly
given by .
- C
M E,=Tpn
— 0.2 mc?
@ E,==Gpm-
— o mc?
® 5=
— a2 me?
@ MEF B

(5) *ﬂ;ueation not attempted
<t

o, “o. and o, are the Pauli

matfil.';ps. The expression ﬂsxu'y +

0,0, is equal to

(1) -3io, (2) o,

(3) io, (4) 3ig,

(5) Question not attempted



e e e

a6.

57.

55. U fadfig we avad o & eieeasd | 55. A one  dimensional  simple
p? 1 . harmonic oscillator with
Ho=p—+5 k" fagy H, = ax 2
% 2m "2 = :ﬁ;ﬁﬁﬂ HamﬂtunianHﬂ=‘§n—1+%kx2 is
+ B + w1
Bx;ﬁ ?x"‘ﬂfl E—':'d'( o subjected to a small perturbation

Ve ! H, = ax + Bx® + yxi. The first order

(1) FEEpW (2) o3MyW correction to the ground state

(3) adMpW (4 FE y W | energy is dependent on
e (@ onlyp (2 aandy

® g ) (3) aandf (4) onlyy

, ' (5) Question not attempted

U H2 g § gy RyE e E |

for s fram 2 - 56." The selection rules for magnetic

(1) Al=+179TAm =0 | N dﬁi}izle transition under a central

eld are

(2) Al=0mAm=+1 | Y At S EHA AR S0

(3) Al=07Am=+2 ] (2) Al=DandAm=z%1

(4) Al=+1TMAm =22 ‘{i; -“—‘*§=U'imd:m:f’—22'

Al=tland Am ==
() A HH] (5) Question not attempted
1, LIU"
o Tieea frm & ait # s i | 57, Consider  following  statements
Ry ifre o @ Fred g ! - a::ﬂut Fermit Gsldan Rules and
d ¢+, choose correct option :

B (A) @ HHRAT FEH! S | Statement (A) : The transition
g1 WM ATEE HEEE F 9 5 | rate is proportional to the
FHTaT Bt 2 | % B?UBIE ni the matrix Eleme};lt

: S of perturbation connecting the

Y (B) - L) 3 % i states.
oA F FAA & 2 | | Statement (B) : Transition rate is

(1) A FTFETE | : i !"7 Frnpnr‘tiﬂnal to the density of

: | inal states.

(2) R (A) TR T % (B) (1) Both the statements are true.

2l | I “ (2) Statement (A) is true and

(3) HUF (A) FEH B 79U HLH (B) 59
2
(4) THi®HYT IFAE |

(5) I S

| A

1
|
|
|
|

19

Statement (B) 1s false.

" 7 (3) Statement (A) is false and
Statement (B) is true.

(4) Both the statements are false.

(5) Question not attempted




58. Wi F fou weifirs wig Ty =
FEE -

59.

60.

- %“E%T;Tq?
TS WU A F HeafE g
kbbb deichdgal
(5) %ﬁaﬁﬁ g gl

FH fava Vi) = or? wEia
o ® | ydvls w fmw it 514
AfEHe F1 3991 1 T FTHATHH
HE & c%ﬁrﬁmm&nm:.
¥E v femr I @ —

(ﬁm%f %&x=ﬂzmﬁ%ﬁ%
0

(1)
(2)
(3)
(4)

'muaﬁ-maaﬁ)

o(8) = ﬁg
a(6) = gy(;%gf
4) o) = %Eq:%

(5) AE ¥

570 WehUA & foru sraenell wehl aftds,

e foeene (5,) & v & fem o & -
Bmﬁ

(1)
(2
(3)

(1) o,(6] =

(2) a,l6]= smzﬁu

3) o,l0] = i‘g sing,

2
sin 50

(4)
(5)

T [6] =

aaﬂﬂam

I

58.

59.

60.

Optical theorem for scattering relates
(1) the real part of the forward
scattering amplitude to the
total scattering cross-section.
the imaginary part of the
backward scattering amplitude to
the total scattering cross-section .
the real part of the backward
scattering amplitude to the
total scattering cross-section.
the imaginary part of the forward
scattering amplitude to the total
sca’ cross-section. :
(5) Question not attempted
Consider scattenn um a central
potential V(r) = W ere a is a
constant. n usm Born
d1ﬂ'erentaal

approximation, the
scattering cross-section is given by

(2)
(3)

4

ﬁ Ll
[Given _[- %dx = 7/2 and symbols
1)

have their usual mean.ings.-]

fl“ﬂ 2.2
M o®=" 551
r2u%?
o) = gt
2112 242
Ehd.

2020
G{H} = _.....H'___

(4) 4q%h*

(5) Question not attempted

The differential scattering cross-
section for s-wave scatxenng in terms
of phase shift (8,) is given by

(2)

@) 9@ =Tt

sinﬁo
1) o lo]=—"

(2)
(3)

6, 0] = k sinZs,

o, [0] = “EE sind,
sin”s,
Ty [B] = k2
Question not attempted

(4)
(5)



61, AT Fn=23,[=0,m=0
e & T o g foya @ %
TN qH HeRwT § HEA S 8 |
Prefefan AP o e awa T8 2 7
(aat | nlm> e i Frefa sw@ 2 1)
(1) 1300>— | 210> — |100>
(2) 1300>— |211>— |100>
3 1300>—> |21-1>— |100>
(4) |300>— |200>— |100>

(5) rwITeE SeA
FoH-TTEA gt % fow = € e
. famm $ifse qen wé fawew 9w

m_c
U (A) [auap—[Tﬂ y =0

wefiertr %1 afaufEd w9 2 |
99 (B) : offe &t S0 &
Frefla frwa 2
A HFEA A B |
FYH (A) B0 & 9U1 HY9 (B) 39
2l
YA (A) 36 & 791 F97 (B) g4
2
(4) CHIHYT IEAE |

(5) e ¥

frferfaa Huit # & Rraht @ 3 o
wie forgia = aued= e 7

(1) noEH (2) Wl I
(3) isfigi 4) =R |
(5) 3w S |

2 AR FATATHATEN U U wHefi I
sradi eifera o & & | € =Hem S
Al FIWE FA: &

|
(Y11 1 T % B) i
I
|

(1)
(2)

(3)

63.

64.

(1) 1,6 @ 1,12
(3) 2,6 (4)

(5) IrEhE wH

6, 27

21

61. An electron in the n = 3, [ = 0,
m = 0 state of hydrogen atom has
to reach by electric dipole
transitions to ground state. Which
of the following transition is not
possible ? (here|nlm> represents
the state)

(1) 1300>— |210>— [100>
(2) |300>— |211>— |100>
(8) |1300>—> |21-1>— |100>
(4) |300>— |200>— 100>

(6) Question not attempted

62. /Consider following two statements
. for Klein-Gordon equation and
. choose correct option.

Rl e 24 i
v Statement (A) : [apag—[ h J}

‘a1 |

v = 0 is contravariant form of

the equation.
Statement (B) : The equation is
invariant under Lorentz
transformation.
Both the statements are true.
Statement (A) is true and
Statement (B) is false.
Statement (A) is false and
et Statement (B) is true.
" (4) Both the statements are false.
“(6) Question not attempted

63, The discovery of which of the
" “following particles supported the
Dirac hole theory ?
(1) m meson
(2) proton
(3) positron
(4) antineutrino
(5) Question not attempted

64. Two

(1)
@

L)

identical non-interacting
| Jparticles are in an isotropic
“I'’harmonic oscillator potential. The
“'degeneracies of the two lowest
Jenergy levels are respectively
“"“(particles have spin 1/2)

gﬁg 1,6 52; 1,12

3 2,6 4) 6,27

(6) Question not attempted
o




65. S med e fras fav s e | 65.

67.

68.

- (5)

v=53% MNP P=aVFEaw |

fraates &, & srqem v fem o 2 |
T & yifs FEE V, # | TR F
wfomEEY 8 & AEE qgw 2V, 8
e & | 5 <t sttt Sl A 9fg @ -

(1) RTm2 (@ FaVi
za V2
AN I
TH F1 399 2100 K 941 700 K % 755
Fle B | 39! aTEata® A 40% 2 |
I8 399! AUHay @99 T9aT F1 o]
ufeea g ?

(3) 4) =

(1) 33.33% (2) 66.67%
(3) 60% (4) 40%

(5) @ W

3 2 SmTTa® =1 %) e 2

¥ g1 n,/n, F ITE R
2T, 2T,
® T, @ T
T2 TI
CEOEE Ty Y 2T, +Ty)
(5) HATIE 9
300 K a1 W H1edl vHe sarivas i &

ute °ie V 3raaq 9w 8 | 3fe g o wm

W%ﬁvﬁﬁmmﬁmi

FTd1 R A IW U ° Wiaie 9 9iEad
2-

(1) —-9376d (2) -—-63254d
(3) +6325J (4) +93754

(5) FHwE ¥

|
|
|
{
|
|
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66.

67.

68.

An ideal gas whose adiabatic
exponent equal y = 5/3 is expanded
according to the law P = aV where
@ is a constant. The initial volume
of the gas is V,. As a result of

expansion the volume increases to
2V,,. The increment in the internal

energy of the gas is
(1) RT n2 (2)

® 3 Vi@

(5) thmn not attempted

A hea{ﬂengme operates between
2100 Khand 700 K. Its actual
efficieney-is 40%. What percentage of
its magunum pusmh!e efficiency is
this ?

(1) 33.33% (2) 66.67%

EE} 60% (4) 40%

5) Question not attempted

Figure shows two thermodynamic

)
2%V

Zero

The ram.g of efficiencies n,/n, is

2T, 2T,

S T Ty 9 T,+T,
ey T,

® T, @ 2{T1+Tz)

(5) thmn not attempted

At tewarure 300 K, five moles
of idealmonoatomic gas occupies a
volumes V. If gas is expanded
adiabatically till its wvolume
becomes E\EV* then change in the

internal energy in the process is
(1) —-93754d (2) -6325d

(3) +6326d (4) +9375J

(5) Question not attempted
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69. Fwmaw fawaEl % fog e @ w@l
feram Hifore aen vt famea i ;
W-A: 7@ T=Faaam v=Faa g«

ECHEITTH Had FoNl SAfhan 2l 2 |
W-B:7aV=Ffraaayp=fmm t
it fireg fepra =Eam g 2 |

(1) <o wd & |
(2) I A @ gTnwd Bed # |
(3) Y ATEMREIIE BEAR |

(4) EFE 9 TTeTA & |
(5) 3T W
70. wded (H) % fore e =wm 9fi |
(1) H=U-TS
(2) H=U+PV
(3) H=U+TS
(4 H=U-TS+PV
(5) FAIEG 59
71. U arEafas g & o S -gmed ones,
arsare i b a1 sgepa ard T, %
vl § 78 ye e = gee 2
T. b
(1) u=%+j—1x
p
B (R )
2 — e ||
(2) p ¢, \& 1)
. 5
® w=g-l7-1)
p
b
(4) u=cl+(%-1
P i 4
(5) ¥ S

Y
N

@

(4)
(5)

B )
| ®
®)
-
-

70. Choose
Enthalpy (H).

69. Consider following two conditions
for thermodynamic potentials and
choose correct option :

Condition - A : Helmholtz free

energy is maximum when
T = constant and V = constant.

Condition - B : Gibbs potential is

minimum when V = constant
and P = constant.

Both Conditions are true.
Condition A is true and
Condition B is false.
Condition A is false and
Condition B is true.

Both Conditions are false.
Question not attempted

correct expression for

H=U-TS

H=U+PV

H=U+TS
H=U-TS+PV
Question not attempted

71. The Joule-Thomson coefficient for
a real gas in terms of Vander Waal

@
@

@)

(4)
(5)

constant b and temperature of
inversion T, can be written as

>+ (71

-+

GP
)
e
C, ~\T;
o

CP

1

7
_£+F_q

HTe, T

Question not attempted

I
Tl
H

1]




72.

73.

74.

A T & forg A9 fog o T
e aEa L

o =20 mp=(2)
@ v=5) mr=(%),
@ P=_E'1‘%)va @gjs

@ P=—(5) wns=(F)
(5) IAwiE ¥

T At 3red g 6 wpid R

(1) 8=CInT + RInV + Faams
(2) S=-CInT - RInV + frmas
(83) S=-C,InT + RInV + fraais
(4) S=C,InT-RInV + Fzam
(5) AeIA YA

uF Ay 1H g9 9 § 3T V
mqﬁﬁmgﬁzﬁﬁmﬁﬁl

2 | 9 %1 9 s Faifoa @ 1 5w faes |
aﬁmmtﬂvﬁmﬁ@qﬁﬁm|
G |'ﬂﬁﬂﬂmmﬁaﬁme?ﬁ
sfmam w2 ?

I
|

T
m 3 2 T |
T |
@ 2T @ 7 |
(5) Fgwia W |
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72,

73.

74.

Which among the followings sets of
Maxwell's relations is correct ?

(1) T=(% andP=[ﬁ"ﬂ"I)v
(2) = -' andT [r‘g]p

3) P=- [%] and Wh-. (51,)5

4 P=- [g_ngand sf{g—gv

(5) Question not attempted

The entropy of one mole of ideal
gas is

(1) S=CInT + RInV + constant
(2) 8=-CInT - RInV + constant
(8) S=-CInT+ Rll?ijfjl'l* constant
(4) 8=CInT- R]n‘iﬁf;i;‘cunstant

(5) Question not aﬂéffﬁjﬂted

An ideal gas is urig‘i:iaﬁy confined
to a volume % in an insulated

container of volume V. The
remainder of the container is
evacuated. The partition is now
removed and the gas expands to fill
the entire container. I'E-the initial
temperature of the 'gas was T,
what is the final temmmtura T

T

M 3 @ | T
@ 2T (4) %

(5) Question not attempted
44



5.

76.

1.

v for taafE fva w o e fafeE
e # wE ey B | faEn |
Heq SUEE @0 % 99 THe H0
el T HITEH G T A

@ sa-8 @ A

1
@ @ 4)
¥
) TG W s
aﬁﬁa it i | # Hﬁ%mﬁ"mﬂ

i Ao e

wﬁﬁamwtlmﬁam%]%ﬁm

fmwng?

=2y T (3]
i = —kgTln (Z)

(1)

(2)
3 n=3 kngn (N] uwd
2, p §
(4) p=kglin [ﬁ] T; -
(5) oI W -
T d woE I ST % g

7 i e @ | e S6H0 @ g
z/@ P &m a9 T §9" P = 2T + P %

g0 e i & W@ P, o fa 2 |
e S & dag w v 1 |
Jimole K & EWﬁW%f‘ﬂql

—V, ) &, = vy, TV, e o

AR A T AR T

D V=V @ Vi =Vl
1

@ Vig=Ver—3@ Vig=Vea+2

(5) I 5

75.

76.

77.

Consider an ideal Fernn as in a
grand canonical ensemble at a
constant chemlca.l pﬂtent The

variance of the occupation number
of the single particle energy level
with mean occupation number i is

1) s(1-1 @ n
1
(3) n (4) E

(5) Question not attempted
The partition function Zy of a gas
of N indistinguishable particles is
@)™

N!
is the single partmle partition

function. What is the chemical
potential of the gas ?

Zl
=2k Tin |37
zl

1 Z,
=3 kgThn |

4y
(4) pn=kgTlln [I_q-]
(5) Question not attempted
A solid melts into a liquid via first
order phase transition. The pressure
P versus temperature T relation for
the phase transition is given by
P = 2T + P, where P, is a constant.
The entropy change associated with
the phase transition is 1 J/mole K.
The Clausius — Clapeyron equation

of heat of transformation is L = T'gl%

(Viig = Vaq)- Here Vy, and V, refers to
molar volumes at phase transition.
Then

D Vg=Vea @ Vig=VYou-1
(3) qu=‘».?m1-%(4] Vig=Vaa + 2
(5) Question not attempted

given by Zy = where Z;

(1)

(2

(3)

I




78.

79.

o e % forg <t e e Y 2
ey

(1) Frm i fafimg = awm 2 fig
7o E |

(2) HemmweAZ=Al

(3) Hae Fu § IEEE

(4) wifderar w oEAT ¥ murah

BaTR | D
(6) 3FTHE W q.-';;}*
UF 3 F WY IggEE § FH

W*’mnt

W (1 91 A=) # | 97 gaehrg 30 & B
(em & frm # | 7% o w0
ST & Wy Ay e § R | 98 A

-odheyibeiunb o ok

THI] 9 FahY g

&1 % IR W@ gU yfa 2, 39 vk R
W2 (8 k AegenE A B)

= 1N o AEHES
(1) T'kfna (2) T‘k@.’n 1.5
2uB ]
@ T=fmis @ T=pg
(6) s v o
-
% o T famn =t e fquasn £
&Y Y] ST HAl 7d AR
TS AT J AV § ufEd B 2 | 3
Q, 791 Q, FHA: I § yitads §
e YT Ao sEenEEt 1 gen
a4 (Tl Heat o 39 weferd ad §)
2, PAV i
) Q; " kpT 'ﬁ
Q,  pav o
@) ;Tf%ﬁ e
o R
Q PAV N
Q, _pav
(4) E"‘: kBT
(5) IwNE 9w

/n

J

| 80.

|
}
|
|
|
|
|
|
|
|
|
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| 79.

78. Choose the property which is not

true for canonical ensembles ?

(1) System can exchange energy
but not matter.

(2) Partition function Z=A[

(3) Fluctuations in energy only

(4) Probability density is

roportional to eB/kT
(5) uestion not attempted

A solid containing non-interacting
paramagnetic atoms each having a
magnetic moment equal to u (one

magneton) is .placed in a
maﬁ:etm field of induction B (in
Tesla). Assuming that the atoms
are in thermal equilibrium with
the lattice, the temperature to
which the solid must be cooled so
that more than 60% of the atoms
are polarized with their magnetic
moments parallel to the magnetic
field is given by (Here is
Boltzmann constant)

(1) T=_k% (2) T=

__2uB _2uB
© T=tmis @ T=%ns
(5) Question not attempted

Consider a system for which number
of particles and internal energy
remains constant while its volume
changes by AV. If Q, and 2, be the

number of accessible states hefore
and after the volume change then
(here symbols have their usual
meanings)

(3) gf" = exp {‘:‘—}’
) g_f . _kiﬁ*v

(5) Question not attempted



81, Tl Biftnfa smest i e % for wff am v,
Ha JoiaE U n & §9 W g 8
(1) vpex n?3 (2) w=n
(3) wxn!® (4 vecnl?
(5) T ¥

82, 7 Fuil % us fren w fmm = e |
¥&1% E,, B, 3 E, Aaw1sil 3 7 &
TEar & | afe F0 (i) qEE, (1) FHEAR
£, a1 dvirfe srecand Fwae: §

(1) 6,9 (2) 9.6
(3 3,6 4 6,3
(5) IIwHE ¥

83. WE-IEEIH guAA 8 T < T, % for, @
e # gt g T Fon ) He al
2 - [fomn T & 0 = o Tl <t )

fied [1 N [Tlu)asz]
@ nf)
@ a [%]am
o o[-
(5) FHIE WA
84. W@ &7 B § N S==alwame T=mol

s FiERATAUR

upB
(1) U=-NpgBtanh [ﬁ’f}

3 upB
(2) U=NpgBtanh {EB_T}

1 HpB
(3) U=5NpgBtanh [kBTJ

HgB
(4) U=2NpgyBtanh E;f

(5) FAANG ¥
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81. For an ideal Fermi gas in three
dimension, the Fermi velocity v; 18
related to free electron

| concentration n according to

(1) wpex n?8 (2) vxn

(8) wpocnl (4) vxn!?
() Question not attempted
82. Consider a two particle system each of
which can exist in states E,, E, and E,.
__The possible states if the particles are
“ (1) bosons, (i) fermions are respective
-~ 6, 9 ® 2; 9,6 Iy
ai 36 1) 63
& 5 Question not attempted
83._In Bose-Einstein condensation for
o3 < T,, number of particles
condensed into ground state is
[Given n = Total number of particles)

(1) n 1+[%1)3.f2j|

(T2
: ‘_1(_2} n :f'

« f’TD]axz
<9 o7

=" T2
W a[1-[1

“(6) Question not attempted

—F

zrdye
1y

84. The energy U for N non-interacting
1
spin — 5 particles in a magnetic
upB
(1) U=-NpzBtanh [—)
Y :r. :L" } uB aI‘ kBT
u{ﬂ) U=NygBtanh [-—H'JBB]
o0 i Eul
= i x 1 HBBJ
-~ U=5 NugBtanh {*—
of) U=gNegBtanh|y p

|
1
l
|
|
|
I
|
| field B is
i
|
I
1
l
i
ppB
| |

(4 U=2NpgBtanh [m

(5) Question not attempted
27 =]
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85. Hiew I 791 Hiem 11 #1 wd & gafew

87.

H11 %1 faseg i -
Hiem -1 e - 11
(1) (wifeahn)

() =[F a9 W (a) wHfi - et
He* qaumy gifer

(ii) Tt (b) TH-FEEEA
319 Hifeaeht

(iii) FGT (c) Hawaer —

e wifer 10

(i)
1) ()
2 (b
@ ®  ©
@® o
(5) FFERE

o e w faan Fifs e @7 w9t
R fdht Fad 0, 2E 5 3E @
FHqweaTd FEA: 2, 29 3 ¥ | Y T

(i)
(b)
(a)

(iii)
(e)
(b)
(b)
(a)

()  9n Rl = oo i d o b

&R =afem e o # afs fem
o St 10E 2 | 37 7l 1w ol
uan foma s Ewar B, 2

(1) 72 (2) 48

(3) 18 (4) 36

(5) igea =

afe a9 T 9 F9f =8 E, + AE #1
e seEm (gt £ 2 qun g
a9 T W E; — AE s e &1 si|a

e £, @ (781 B, i i 5t = o

HA1 R) 7
M f-£=1 @ fL=1-1%
@ f-£,=2

(5) gwE W

@ §=1

85.

86.

87.

Choose correct option which relate
column I and column II correctly :

Column - I Column - I1
(Particles) (Statistics)
(i) He®atom at (a) Fermi-Dirac
low tem- statistics
perature
(i1) Oxygen (b) Bose-
molecule Einstein
statistics
(1) Meson (c) Maxwell-
Boltzman
statistics
(1) (11) (iii)
(1) (b) (b) (c)
(2) () (a) (b)
(3) () (c) (b)
(4) (b) (b) (a)

(5) Question not attempted

Consider a system having three
energy levels with energies
0, 2E and 3E with respective
degeneracies of 2, 2 and 3. Four
bosons of spin zero have to be
accommodated in these levels such
that total energy of system is 10E.
The number of ways in which this
can be done is

(1) 72 (2) 48

(3) 18 (4) 36

(5) Question not attempted

If the average occupancy of a state
of energy E; + AE is f, at a

temperature T and the average
occupancy of a state of energy
E; - AE of the temperature T is f,

(E; refers to Fermi energy) then

n fi-£,=1 (@ f,=1-f
£,

® fi-f=2 @ p=

(5) Question not attempted



88. ﬁmmwmyﬁaﬁmﬂm@

89.

91.

# bl ura & gaear S ® | 2@fadb

F A HA: & -
(HETT=ES+]_,S=W)

38 fas i
(1) -gTng (2 F™g

2

2
(3 Z@g (4) -3y

(5)

qu%aaﬁmuﬁm%ﬁ:m
e fem ¥ s TEE 1  we
m%wm%%mw
feun % 5TE S H UH FH IR I n
Fenl % a1 o arel 1 A fawne @
n n
™ 3 @ 3
2n

@ 3
(5) aHFTIRE W
qmmﬁﬂnﬁu%f%lqli]:%m%,

E i "rer svneds I=maed (97 e
TerhgUYH) 6 W fiEn s 2

o F o B
o & o &
(5) el ¥

witfare fra 1 e araw S @ -

2 5
(1) U,=%NE; (2 U,=35NE

3 NE,
() Uy=gNE; (9 Uy=T75

(5) FgEia wH

@ 2

88.

89.

90.

91.

The condensation or Bose
temperature is proportional to a®

power of y and bth power nf(Nﬁ). Here

value of a and b are respectively :
(Here y =28 + 1, S = spin)

1 2 1 1
(1) -3 and 3 (2) 3 and 3
2 1 2 2
(3) 3 and 3 (4) - 3 and 3
(5) Question not attempted

A random walker takes a step of
unit length in the positive direction

with probability % and a step of

unit length the
1

direction with probability 5. The

mean displacement of the walker
after n steps is

in negative

n n
M 3 2) 3

2n 2n
C) Ny 4 T

(5).. Question not attempted

FF a perfoct gas with E =§Nk'r,
the mean fractional fluctuation in
E is given by

1 1/2 2 1/3
o { oG

9\1/3 9 \1/2
o { o
(5) Question not attempted

Ground state energy of fermion gas
i—sl. :)1

N 2 5
{1} Uy=5 NE; (20 Uy=3 NE;

' 3 NE,
(8) UU=ENEf (4) Uu=7T
(5) Question not attempted




92,

93.

94,

et g 1 srana s F gEn § s

o A W A Fif aur wd fawe

gfe:

HUF (A) : 3R 9 & Rafes woit %
= 2 a1 98 e f gen =
I FATR |

%99 (B) : 3f2 g & fafe= woii & & |

= € & 78 ST f gen # I

IAFEATR | Ty

dHwmaad

W(A)m‘%amwfﬁ)ml

21 \

T (A) 3 & 71 F (B) 5

21

Al e e E |

HAINE WA

(1)
(2)

(3)

(4)
(5)

B‘rm%{P?:ﬁ T.am)
(1) pilT¥z (2)
(3) PIT9% (4)
(5) FITHE ww =

I
S 35 forg e v e | f
(1) mnﬁfﬁmfﬁ_mﬁ#m|
ELER LR R |
mwﬁmwﬁmmifm{
21 ;
ﬂﬁ%mﬁmﬁr%m;
Tt e o oft S A E
Frefezer faem = foers w0y |
wwfya (vhafia) & ot 2 | |

HAE 9= |

(2)

(3)

(4)

(5)
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92,

93.

94‘

Consider following two statements
regarding a non-equilibrium state
of a gas and choose correct option :
Statement (A) : If the different
parts of the gas have different
velocities, it gives rise to the
phenomenon of viscosity.
Statement (B) : If the different
parts of the gas have different
temperatures, it gives rise to

the phenomenon of
conduction.

(1) Both the statements are true.

(2) Statement (A) is true and
Statement (B) is false.

(3) Statement (A) is false and
Statement (B) is true.

(4) Both the statements are false.

(5) Question not attempted

Coefficient of self-diffusion of a gas
is proportional to :

"(P-pressure, T-temperature)

i) prpam (2) PAgsa
(3) PiT-4/2 (4) Pl
(8) Question not attempted

Choose the incorrect feature for
Brownian Motion.

(1) The Brownian motion cannot
be observed with particles of
large size.

The motion becomes more
violent on increasing the
temperature.

The laws of kinetic theory of
gases are applicable to
Brownian motion too.

The motion is modified due to
the shaking of colloidal
solution.

Question not attempted

(2)

(3)

(4)

(5)



95.

96.

97.

AT FHH Z T Z-1 F T ggur Afeehi
(frx =fFeam) w famm #t | 32 &
e R ? | 3R =t 5o Sl 1w
AE, 2 @ R &1 7 fomen 3wim +t
wa e asa e 7

gl

(1) R-gmtz 1)
) R-%ﬁ(ﬂz-n
(5) iAW

e sEEEl w1 gEdE e
pd = glpy g femsman R |y FAER
(1)
(2)
(3)
(4)
(5)

1.05 x 10~27 S@/eden
5.05 x 10-31 /8w
1.05 x 10-3! gwi/eqe
5.05 x 10-27 SJe/eHe
AN

TEAH G 16 F A S HI BT R |

FEINTE HEAT 128 & A1TH i B gnfl
(1) 2%°R (2) 2(2)*°R
(3) 4(2)Y3R (4) 2R

(5) FHIIRG ¥

e e
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95.

96.

of
atomic numbers Z and Z-1 each
having a radius R. If AE_ is the

difference in their Coulomb energy

Consider two mirror nuclel

then R can be calculated using
;2

@ R?ﬁm@

3 et

(2) {;q"ﬂ‘ 4ne, ﬁ.E

dme AR Z-1)

(3 (Z-1)

o gl
R:.:%
e, AE .
e?.

R——————*E;(EZ—IJ

(4) 5 4ne

(5) Question not attempted

L
‘Wagnejﬁ moment of nuclear
eiemeqﬁpﬁ,m given by pd = gdp,.
The V%l."l}? of py is
(1)
(2)
(3)
(4)
(5)

1.05 x 10727 Joule/Tesla
5.05 x 10-3! Joule/Tesla
1.05 x 1073 Joule/Tesla
5.05 x 10727 Joule/Tesla
Question not attempted

The ra&fus of a nucleus with mass

.1'|

numngjwlﬁ is R. The radius of
other pucleus with mass number

128 will be

(1) 2%8R (2) 2(2)%°R
(3) 4(2)Y8R (4) 2R
(5) Question not attempted




98. wif-smvfes semm g H, gww Faf
= Erft
(1) =9 A e 6
(2) fomm A fts i
(3) @H-TW AT FY
(4) form-forwm arfirs oy

®) sgeraww

99. Freafirfisn & fosm s 1 4t
wfa e waiftm & 70

(1) 293;_:% (2) gHe

(3) 1350 (@) ggFe

() T W

100. a6 xdE *1 yEfe ofm zeme
140 MeV/c? 2, a1 TR & & w09
& 7o Fifs | :I
(1) 3.1fm (2) 2'& fm
(3) 1.4fm (4) 0.7 fm

(5) HEfa g N

101. 205 T! & vwied & = fam
A mies wor & 3 8w 2 5 e |
(zEeie) 2P0 — 28,5, 2Py — 28,5 I
F IS g o aﬁw_rgmm) }
ﬂzﬁﬂimilwﬁgaﬁéﬁﬁf%ﬁ:m|
J % foru 2 stfvgen s @) 205 T @ |

I
|
|

1) Y= 2) M2
(3) 3/2 4) 1

(5) FafEa ¥

o 32

98,

99.

1 Gui

101.

In semi-empirical mass formula,
the pairing energy will be zero for
(1) even A nuclei

(2) odd A nuclei

(3) even-even nuclei

(4) odd-odd nuclei

(5) Question not attempted

The nucleus with maximum
binding energy per nucleon out of
the following is

' 2Py (@) 3He
16 56

(3 g0 (4) ggFe

(6) Question not attempted

Calculate the range of the nuclear
force if the experimentally
measured mass of n-meson is 140
MeV/e2.

(1) 38.1fm (2) 2.8fm

(3) 14fm (4) 0.7 fm

(6) Question not attempted

High resolution spectroscopic study
of spectrum of sample of 205 Ti
shows that each component of
doublet 2P, , - 28,,,, 2P,, — 28,,,
consists of three hyperfine
components. This requires that
there be two hyperfine levels for
each J. Determine the spin of 205
Tl in ground state.

(1) zero (2) 1/2

(3) 3/2 4) 1

(6) Question not attempted



102.

103.

104. AU

frr 4 8 #8 @ ed fvebg o @
weafar TE 8 ?

(1) Es AT

(2)
(3)
(4)
(5)

5 MeV % 3ic% &1 T 1§ § Tod #
et & | & Tifire! % w1y werey yehinfA
wa & | afe wehiviq =1 sfiswan S 30°
T B 8, 1 ey e Tifies = geme
#

(1) 2u
(3) 4u

(5) arTiE W

(ATgEER) T4 =qEeTEs 8 el
FoENH e AgTH e 2 | TRt A S
fo e o % e waifis warft amnfes
(SATEETER) T A FHH §9 TR e
S # | (FEf ay 9 a, HedoNlEE g3 &
FHN: FAW FaAl 9 FEAHaa S F
T €)

@ 24/2u

(4) 1lu

aA™8 + 4a,

2a,A"V3 + 8a A

a,A" 13 + 4a,
EaB.A““a + BE4A‘1

aA~V% + 4a,
2a,A-13 _ 8a A1

agA~1% — 4a,
2= pagA T + Ba A)

STIRE W

(1) Z=

(2 Z=

3 Z=

(4)
(6)

1“21

103.

104.

Which of the following properties
does not correspond to nuclear
force ?

(1) Charge independent

(2) Non-central nature

(3) ffnsatu.rtad nature

(4) S;én‘n dependence

(5) Question not attempted

Alpha particles of 5 MeV pass
through a gas where they undergo
elastic scattering with the nuclei of
the gas. The maximum angle of
scattering is found to be 30°. The
mass of the target gas nucleus is —
(1) 2u (2) 2/2u

(8) 4u (4) 1u

(5) Qﬁastion not attempted

Isnha:s are nuclides that have
same ﬂmaa number A. The atomic
numhﬂ: of the most stable isobar of
a given A is given by

(here a; and a, are coefficients of

Coulomb energy and asymmetry

energy in semi-empircal formula)

a A1 + 4a,

2a,A-13 + 8a A

Z'L! a A8 + 4a,

-.:-:'_I-E&BA“W + 8a, A1

GO a A1 + 40,

z'_| ,2 a0 aA_ua - 8a, A-1
a, A—-UE

1) Z=

(2)

(3)

—4a,
2a,A713 + 8a A1

Question not attempted

(4) Z=

(5)




105. TF ifedmefaza i %1 &% A & aun | 105. A radioactive nucleus has a decay

106.

107.

W WenRa v e = ’
10 A% | 999 t = 0 W S\ =
el 1 e N, & aen wd s A |
Jufe TE 2 | N, (t) 71 N,(t) 5§79 t
IR FHI: TR TS WHA AR I
weE & | F9E Ny (t/N, ()

M 5l-etov] 4

(2) é [1-e9] _ 5]

® Bh-e" N
(4) é [1 = E—lﬂ.’i..t]

(5) I ¥

=1 1 | iy =1 *1F 31 T F wiEE
A & gugE ST EFHAT R ? ’

(1) A e ar A |
(8) iR wwer ()0

(4) v 1 g e

() sFERawE

U F HIW ATEA F IR, ?gﬁda?r |
S HEET 1 TH, TERG T A |
A1 FH: 8 |

Ty

5
(1) bk 2941 EH <t
awmra
o

a1 ¥

@) % 2 7T EH

l

|

J

: 5 |

(3) o 37 fawm £ i
l

|

(4)
(5)

%, 1 74 fem
FATHA W=

34

106.

107

constant A and its radioactive
daughter nucleus has a decay
constant 10 2. At time t = 0, Nﬂ is

the number of parent nuclei and
there are no daughter nuclei
present. N,(t) and N,(t) are the

number of parent and daughter
nuclei present at time t
respectively. The ratio N,(t)/N,(t) is

1) -liﬁ [1 - e-104]
@ g[1-e%

Ilﬁ [1-e9]
% [1 - E-lﬂ;‘..t]

Question not attempted

(3)

(4)
(5)

Which one property of nucleus is

NOT explained by shell model ?

(1) The stability of the nuclei
that have magic number

(2) Nuclear spins

(3) Nuclear parities

(4) Quadrupole moment of nueleus

(8) Question not attempted

According to single particle shell
model, the ground state spin,
magnetic moment and parity of

?;A.-! are respectively
(1) g’ 2 and even
(2) % 2 and even
(3) %- 3 and odd

(4) %r 1 and odd

(5) Question not attempted




108. TET frm F FFER o-Hvi i wE (R) | 108. !&ccurﬁlng to Geiger Law, Range

109.

110.

111.

I 317 (v) B e wer mea e A 2
(1) Ravw (2) Ry
(3) Racv® (4) Rxy?

(5) 3w WA

el & webm # afa M, @ M,
% U WA T3 & g § a| I
M, > M; + 2M_ =1ad i & -
. = Foag I %1 G
(1) B &=
(2) p*@EH
(3) g FHEYI HI
(4) y&EaH

(5) Hgeia W

et 0K 3etagi WoEm FX 0Ar #
aRE AR | AR ST QAR R -
fer 2 m(40 K) = 39.963998 u
m(4%Ar) = 39.962383 u 74T

1u = 931.5 MeV/c?,
(1) 1.011 MeV (2) 0.482 MeV
(3) 1.504 MeV (4) 0.241 MeV

(5) 3T WA

wE W $© Tl w1 feEnfEea a1 %
wom fram g fefde s 2 ) 3l
Hifian et =9 # Ame ok #

sa.afm e s @ ol sed el |
wmzwv&ﬁwﬁaﬁﬂm&m%lw'

s &1 us soEeA fea 9 2 R
99 Tc 3ufya 2 | 48 U UsAniaes
wenfys & e adag 692 (h) 2 |
T 6l 9 % T g TR F It
¥ afsegan 6 pCi ® | Ovel § 9% 999 5
7 st 3 uCi @ STt &, B

1) 3 (2) 6
(3) 4.8 (4) 3.8
(5) wiE 9H

|
|
|
|
|
|
|
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109.

110.

111.

(R) uf-cr—_parnt:}es depends on their

vel ;v) as
(1) (2) Re 1.13"2
(3) g.ﬁ (4) Ra?

(5) Question not attempted

In a decay process, if M, and M, are

the masses of parent and daughter
atoms then the condition M, > M; +

2M_ represents —
M, = = mass of electron)

(1) Bn decay

(2) B* deca}*

(3) aqutmn capture

(4) ydecay

(5) Question not attempted

Isotope 1°K decays into “CAr by
electron capture. Q value for this
decay is

Given m(*°K) = 39.963998 u,
m(*’Ar) = 39.962383 u and

1u = 931.5 MeV/c?,

(1) 1.011MeV (2) 0.482 MeV
(3) 1.504 MeV (4) 0.241 MeV
(5) Question not attempted

A human body excretes certain
matez‘ﬁl% by a law similar to
radmntéﬁwty If technetium is
injected in some form in human
body, “the body excretes half the
amount in 24 hrs. A patient is given
an injection containing 99 Tec. This
isotope is radioactive with half-life
of 6 hours. The activity from inside
the body just after the injection is
6 pCi. The time in hours after

which it falls to 3 uCi is
(1) 3 2 6
(3) 4.8 (4) 3.8

(5) Question not attempted




112. M form zemme & & fBr afims f

113.

114.

st $i v y o swila @ 2
sfafea afi it st gt o
(bf)? ()2
2MC? M(C2++

@) “Mc2 MC2

(5) FgelE W

g fufEEae & o o 5y w8 o

2@ ghu =

(1) 9T AiEe & HATUR T T Ht
qor # = I Hvi e
Fiftres dem § Ieaeia

eafoda o w1 @iy fae
anﬁﬁﬂamwmmmﬁh
FATR |

Ffea o1 it F1 F A9 FE &7
% uwfa (W) TiEd

TE ATTA: I FA WA 2 |
FERE W

gier i:fr % ford sugm wem frmi
% guR Frefataa aﬁmnﬂq: o
wel fameg 94

(1)
(i)
(1)
(2)

(1) (2)

(4)

(2)

(3)

(4)
(8)

vp-i-p—ip +n
Kf > r®+pt+v,

Ffufarand (i) o (i) SFa E |

2

:ﬁmm(ﬁ)miwgmﬂa
[

srfuferand (1) 7o (i) Sfa & |

A T

(3)

(4)
(5)

iz (i) A & T (i) IR |

112. A nucleus of mass M at rest emits

113.

114;

a y ray of frequency f. The energy
of recoiled nucleus is

2 2

® ME  © Mo
4 2 2

® Mor @ Mo

(5) Question not attempted

Choose the statement which is
NOT true for direct reactions.

(1) The emission of much larger
number of high energy
particles than expected on the
basis of the evaporation
model.

The angular distribution of
the emitted particles shows a
forward peak with symmetry.

A monotonic change of the
cross-section with the energy
of the incident particle.

It usually take place at higher
energy.

Question not attempted

(2)
(3)

(4)
(6)

Choose the correct option for the
following reactions as per the
conservation laws appropriate to
weak interaction

(1) vp+p—ll,l.++n
(1)
(1)

(2)
(3)
(4)

Ko n°+ut+ v,

Reactions (i) and (i) are
allowed.

Reaction (1) is allowed but (ii)
is forbidden.

Reaction (ii) is allowed but (i)
is forbidden.

Reactions (i) and (i) are
forbidden.

(5) Question not attempted



115. £~ a1 A° ! FaTeh HLaAT FAT: & 115. The Quark composition of £~ and

(1) dds @ udd A° are respectively
(1) dds and udd

-

() ads ) ddu <4 (@ udsandddu
(3) dusmdds o (® dusanddds
(4) ddd @1 uud :If: 1: (4) ddd and uud
(5) oA ¥ (5) Question not attempted

116, PFrefefarda s s el 7 8 2 116. Which of the following is not a
1) WEE (2 =EE iy

= (1) electron (2) muon
@ =% @) i 2 (3) neutrino (4) pion

(5) st W «f (5 Question not attempted

11?.ﬁnmﬁﬁmﬁ1{+%w&mmﬁﬁ:m, Find the value of the third

A1 92 1 TH A I : 4 component of isotropic spin of K*
+n — -+ K+ Kt in the following interaction :
1 n'+n — E+K'+K
: 1 -1 2 ~—3
@ +3 (4) +1 1
@ +3 4 +1
(5) FaRa wE L)

N | (5) Question not attempted

118. W W e fifu S = u g a‘;r’llﬁ Consider a particle made up of two
ﬂmmtlmﬁﬁmm{' quarks u and d. Which of the
THEIH A R ? | following is NOT a property of this
(1) o A v = d | I particle ?
(1) It has baryon number zero.

2 AN +e/3 R |
(o s ¢ l (2) It has a charge + e/3.
3) T ﬁﬁam‘ﬁﬁ ' I (3) It has a strangeness zero.

|

|

() TRUHTEAR |
(5) M T

44 37 =]

(4) It is a meson.
(6) Question not attempted




119. ﬁmﬁﬁaﬁqﬂaﬂaﬁﬁmgmﬁmﬂa
w1 5 s g 2 M)
(1) gt !
(2) aTEFARH ﬁ:_f_j
(3) fo=righ .
(4) e R ™N
(5) ERA ¥

120, Fr=fafaa sfafran w famm =t

T+p—>Ai°+K°
Ifz & IvtE sfufE =1 o 4t T
AT % gel | favetfya =i qur 318 =
aﬁaﬁ%m&aﬁwsﬁﬁ?@ﬂ
o

(1) &1 ¥FH ui TH &1 faar=
UH S FHFH IAEAR | ©

(2) @mddmﬂﬁﬁmm}\w
T 58 I 1 IeATEA 2 |

(3) W& WEFH FIHI ! -G HAT
2 a9 Fr 1 @ faefa a1 @
FeqTied #er 2 |

(4) W& WohH dd 99T ud ZH H I
B <3
st T 4

oQ
121. TSTE (p) =1 b o

p+tp—op+p+p+ph
% g1 Ieifen & & fou = wgm fem
IR | 38 sAfufeE & o 2weht o =

27

(@&l m SEH % o geme s
1 R)

(1) myc? (2) 2m?

(3) 4mpc3 (4) EmPcE

(6) rFaia S

st i

— —— . i

—— —— ——

119.

120.

121.

In which of the following
accelerators, a constant magnetic
field is used ?

(1) Betatron

(2) Cyclotron

(3) Synchrotron

(4) Proton synchrotron

(5) Question not attempted

Consider the following reaction :

T +p—a A"+ K°
If we analyse the above reaction in
terms of quark content of the
particles and reduce it to the
fundamental processes involving
the quarks then
(1) The fundamental processes
are annihilation of the ui pair
followed by the creation of a
sE pair.
The fundamental processes

are annihilation of the dd pair
followed by the creation of a s8
pair.

The fundamental process is
rearrangement of quarks and
no quarks are created or
destroyed.

The fundamental processes are

(2)

(3)

(4)

creation of dd and uf pairs.
(5) Question not attempted

An experiment is to be performed
to produce the antiproton (p) via
the reaction
ptp—>p+p+p+p

What is the threshold energy for
this reaction?
(Here m,, represents the rest mass
of proton.)

2 2
(1) mge 2 (2) Empcz
(3) 4mc (4) 6myc
(5) Question not attempted

44



122. wogm i & fere fre Al W fe=m
mﬁmmmﬁﬂ'ﬂﬁmﬂﬁ‘l:
FYT (A) : THHI Afbrhay TET T AT
108 wfér &evg 1 Bt 2 |
%44 (B) : 78 g e fawen < et
194 % fere 39arft 2 |
(1) FH FEAEEE |
(2) Hg9 (A) g9 & g 99 (B)

IR |

Fu9 (B) ¥ ¥ fFg w99 (A)

AR |

BH1 HY9 FAEAE |

FNA 594

123. T FATE-mfEe Sfum, #Et 1 kV T
Fd 2 | Wig an 6 BFe 0.2 mm
a1 Fetg & B 20 mm ? | A
=ity &= 3 FfT (Vimm ¥) |
(1) 38.1x10%2 (2 b5.1x102
(3 1.09x10% (4) 2.5x10°

(5) HITINA WM

(3)

(4)
(5)

124, U A4 18 T WA 99 (H01) 3mae= |

T 4.8 x 10-13A 4wy wra Bt B | 3

18 # ufq Fvg 20 W F39 H4 & a1
R 1 FA1 8 -

[tF W I & fau smEvEs S
35 eV]

(1) 105MeV (2) 5.25 MeV
(3) 263MeV (4) 1.31MeV
(5) HAaNA WH

44

122. Consider following statements for

scintillation counter and choose
correct option about it :
Statement (A) Its highest

cot Eting rate is approximately 10%
ex second.

St::?itement (B) : This counter is
useful to measure energy of
gamima rays.

"
(2)

Both the statements are true.
Statement (A) is true but
statement (B) is false.
Statement (B) is true, but
statement (A) is false.
(4) Both the statements are false.
(6)" Question not attempted

4

jj logen quenched GM counter
works at 1 kV. Anode wire has

r%us 0.2 mm and radius of
cathode is 20 mm. Find maximum

(3)

123.

radial field (in V/mm)
(1) 31x102 (2) 5.1x10%
3 1.09x10° (4) 2.5x103

(6) Question not attempted

| 124. An ionisation chamber exposed to a
beam of proton registers a current
i ntz. }E x 10718A. If 20 protons enter
the .chamber per second then the
I e;hg;gy of proton is
" [Energy needed for one pair
] production is 35 eV]
(1) 10.5MeV (2) 5.25 MeV
(3) 2.63MeV (4) 1.31 MeV
| (5) Question not attempted

39




126.

127.

128.

@ 2f- ok
@ 2i-27 AL

~ |

1 1+7+k
3 j-2k
(5) 3rgwRE ¥ y
Wy=x+1(x>o)asaf#mtﬁ“ﬂ
fafere % fou frey el w fmmeafife
A yFFwEwAPEr=1wE|
B. y#sifafEemam2g|

C. ywfEEx=3wE|

D. yw3fEmam 1922 |

I AR A FYI AL E ?

"—' _.___"‘

(1) Faa A7 C
(2) FId AT41 B
(8) FE@ BauC

(4) =t =Rl wu <t

125"

(6) e
127

w ua i oSl w1 ey At =
el 2 € | 3= 7w & e = Em
& ?

(1) cos™! ﬁ (2) cos™! :.13‘
(3) cos™! 3 (4) cos™! *jj |
(6) A W =2

ﬁmgaﬂ%mmﬁmm

F= uﬂsxp( RT]%&‘I’IWEWE?:‘}i

gl 8, R Swgemm fraais 2 991 o @ B
fras & | pFifmmd 2

|
(» MLAT+4 () MELTH |
(3) MLT? (4) M2L2T-2 |
(5) FalE ¥ |

40

128.

A

ta=1+]-k%
i= ? — £ then the vector

x (B x ¢) will be

@ i+j+k (@ 2i-2k
@ -2k @4 2i-27
(5) Question not attempted

=5
0=
—
a

. Consider following statements for

maxima and minima of function

1
y=x+;(x:>ﬂ}:

A. yhasonly a minimaatx=1.
B. v has the minimum value 2.
C. vhas maximaatx=3.

D. yhas maximum value 192.

Which of the above statements are
true ?

(1) OnlyAandC

(2) Only Aand B

(3) OnlyBandC

(4) All the four statements

(5) Question not attempted

cube has four diagonals,
connecting opposite vertices. What
is the angle between an adjacent
pair ?

(1) ms‘lql;
(3) ms‘lg (4) cas':‘z

(5) Question not attempted

The force of interaction between
two atoms is given by F = aff exp

(ﬁ) where x is distance, R is

-

(2) cos™! )

Boltzmann constant and a and B
are two constants. The dimensions

of B is
(1) ML T-¢ (20 M2LTH
(3) MLT-2 (4) MZ2L27-2

(5) Question not attempted

=1-j+kand ™



2,1 1 234
129. ARF@A=| 0 1 O 129. For matrixA=| 0 1 0
11 2 §% 8

¥ foru weet 2ftren Wi @ Froeferfiaa from Cayle Hamilton theorem,
AFAEENR? which of the following is correct ?
(1) A®+5A2+7A+3[=0 (1) AS+BA?+7A+31=0

(2) A3+ 5A2_TA-3I=0 (2) A +5AZ-TA-31=0

(3) A+5A2—TA+3[=0 (3) A+5A2-TA+3I=0

(4) A3 _5AZ+7A-381=0 (@;_'.A3—5§2+TA-BI=IJ

(5) i W (5)- Question not attempted

130. T (D2 + 4) y = cos 2¢ %1 fa¥s | 130. Find  particular  integral of

HHTHE T1d g | equation (D? + 4) y = cos 2x.

W Zen2e @ Ssine ) 'fsin2e @ Fsins
X x .

@) Scos2x (4) gein2x (3 Feos2c  (4) gsin2e

(5) FaiE WA (5) Question not attempted

2 : by . dy _y?
131. mﬂ'ﬂim%i:%ﬂt famr =t vl dmm | 131 Ct_mglder the equanunai::’;—

wfedy y(1) = 1 2 | 99 fog o faepedt #
v Fress o v areafaes o oftfm g
a2

(1) -o<x<-8(2 -3<x<0

(3) 0=x=<3 (4) 3<x=<wo

(6) T e

182. FATEH A 3 fore Terd 9 YT |

(1) et o e A Tur e fEd
(transpose) AfeFE A' & wWH
AFHAAEAE |

I
2 us A % IEE A & A |

with. the boundary condition y(1) = 1.
Out, of the following options, the
raﬁgginwhichyismalan&ﬁnit&ia
(Dp-o<sx<-3(2) -3<x<0
(3) 0<x<3 (4) 3<x<w
(5) Question not attempted

182. Choose wrong statement regarding

eigen values.
(1) Any square matrix A and its
transpose A' have the same
~, eigen values.
(2) . The sum of the eigen values of
 a matrix is equal to the trace

~ of th trix.
e % ot (P FIAEME | (3) __.%'he E;lrzduct of the eigen
(3) #fmm A ¥ g H W T | < valuesduf a matrix A is equal
A%m‘:ﬁﬁﬁﬂﬁfﬂﬁmﬂl ] . +to the determinant of A.

(4) If Ay, Ag, ..., A, ave the eigen
(4) AR AF I TRy, Agy s By values of A then the eigen

|
£, 9 A™ & g 7H mA,, mhy, | values of A™ are mh,, miy, ...,.
vy MA, B | } mh,.

(5) FFw IH (5) Question not attempted
44 41 o



133. Pn(») [t n % &9 wewg] ¥ for

o @ Poe) = kx (2 - 1)) @
et | P § 3 s 2

n
(1) k=2—n

@) 1:=*iiE
peo

a “Y .

(6) IFFwia W

e f(x) T W oM B, 79 f(x) F 5
oh e

@) k= 4

134,

(1) a,=0, an=§j f(x) cos nx dx,
0

n

0

n

ac_=%j]1 f(x) dx, an=%f fi(x)
0

(2)

cosnxdx, b =0

3) aﬂ=§j f[:r}dx,%=%f fx)
0

sinnxdx,b =0

@)

135.

(3) wWTEE AgFHer g =
(4) vEifwE Sot srEEe T
(5) 3refE v

133. The Rodrigues formula for Pn(x)
[Legendre Po]ynumial nf degree n]

is given by Pn (x) = k [(-‘Jr2 1.
Which of the fullnmng is correct ?
ln o
1 B k=
[ } k 21: (2} m
1 1
(3} = 21‘"[___ (4} k = on(]n o

(E} Question not attempted

If f x) is an even function, then in
ourier series expansmn of f(x)

{1] a, = Gah—“J. f(x) cos nx dx,
0
b =0

n

L@ ag--f f(x}dx,a.;-j fo)

j msn.rdxh =0

b—.: 1=

L ® a(,"j f(x) dx, au-“f )

smnxd.r b, =0

@) a=0,8,=2 [ ) sin nx dx

b, =0
(5) Question not attempted

d%y dy

d? t ¥ gy
—-n? y =0 is standard form of

1) Associate Legendre differen-
nale uation

2 s differential equation

3 differen

4

(5)

pa

he equation x° +

A
M

Hermlta 8 tial equation
Associate  Laguerre  diffe-
rential equation

Question not attempted

S —,

44



136.

137.

138.

139.

afe F(t) %1 #Te 9= f(s) & 997 a
aratas a1 iy g B, @ et F(t)
1 AT S R -

(1) fe®2+a? (2) f(s®-a?

(3) f(s—a) (4) f(s+a)

(5) i@ W

AR z=cos 0 +isin, Ehlﬂgaﬁﬂn—

(1) 1—itm§ﬂa

2) 1+itan%&a

(3) 1-icut%€ﬁ
(4) imt%#
(5) g W

9% AW WS PIie n Fa S
formas forg

G-
(1) 2
2 2

(3) 4
& et gl o1 sl T 8

(4)
(5) rguia ¥

Xng-a% 3 FRU HISAT (FIEEH) TR
A1 T (VTS W T HIE BT
0 2

sin® n@

cos® nf

cos (n+ 1)8

sin (n + 1)0

gin? (n + 2)0

cos? (n + 2)0

FAIE W

(2)
(3)

(4)
(5)

136.

137.

138.

139.

If f(s) is the Laplace transform of
F(t) and a is real or complex
number, then the Laplace
transform of e~®t F(t) is

(1) f®+a? (2) f(s®-ad)

(3) f(s—a) (4) f(s+a)

(5) Question not attempted

If z=cos O + 1 sin 6 then

lizwﬂlbeequa.ltu

6 . 8
(1111 —itan 3 (2) 1l+itan 2

{3]‘.“-1 —icntg‘ (4) icﬂt%

(5) Question not attempted

Find t.he smallest positive integer

n fopwhich

_J[l + 1]

wirl —

(1 1

(2)e-2

(3). 4

(4) No such integer exists
(5) Question not attempted

The ratio of Fourier cosine
transform to sine transform of
ABe X will be

cos no
{1)‘ J tm n

@ e u0
,~cos? n@
(3)%_ .cos (n +1)8

~.8in (n+1)0
gin? (n + 2
cos? (n + 2)0
Question not attempted

4)
(5)




140. @ U1 AG, k, 1, m) St fwist o @

141.

142,

FeH & U 1 Pl vefy & o fam

o 639 % 3
8P Oxk Bx! pam

A, qrs8)=

I, m)
% IER wAlE B # | 39 Ui &
Hﬁﬁﬁﬁﬁf?ﬂ%ﬁﬁﬂﬁhﬂ#ﬁ%?

(1) ﬂwm(m>mm|
() m%@)zwm@m}tn
3) @S (%) 3FT9Rw () 2|
(4) FEHIfe (&) 4 % afew () B |
(5) reitd v

AQ, k,

s s sfew () p Fefbr
&l e fewr 1 @ 50a T
(weerd) ¥ | e (30) % v e

e g

(1) 3 (2) 10
@ 5 @ 6
(5) IgeRE W <

A N
(Z—-a)(Z—-b) F I W FEIN

(tfere) #m -

(1 -2 o Py |
(38 +2 4) +4
(5) TN =

140. A quantity A(j, k, [, m) which is a

141.

142.

function of coordinates i,
transforms to another coordinate

system ¥ according to the rule

_maar ,
A(pfqus:' ﬁFﬁxkﬁfﬁxmAG’k’

[, m)

then which of the following is
correct regarding this quantity ?

(1)
(2)
(3)
(4)
(5)

This is not a tensor quantity.
It is a tensor of rank 2.

It is a tensor of rank 3.

It is a tensor of rank 4.
Question not attempted

Consider an antisymmetric tensor
P, with indices 1and j running
from 1 to 5.

The of
component of the tensor is

(1) 3 (2) 10
(3) b (4) 6
(5) Question not attempted

number independent

The residue of {Z __a)z{z —h} at

infinity will be

(1) -2 2 -1
(3 +2 4) +4
(5) Question not attempted



143, T 2 = cos x + 3 H1 ¢ g¥werd | 148, Find the root of ‘the equation
mﬁqﬁwmaﬁﬁq| 2x = cos x + 3, correct to two
1) 1.49 @) 150 decimal places.

@) 152 @) 1.54 (1)‘:,.}1.49 (2) 1.50
(8)41.52 (4) 1.54
() S {5}‘".-;15 Question not attempted
144_13@%“@8: 1, 2, 3, 4 W 144. C%ﬁﬁd&rawtufir?tegfm3={1, 2,
§ 3,4) under multiplication (mod 5).
T (58 5) % el et | The corresponding group multi-
T U PH Al (g9 Ao plication table is given by
a1 39 TR & Tt 8 (1) i 28 4
(1) g gt L 1 2 8 4
1 2.8 5 212 4 T 8
ol 4 1 8 ml 3183 1. % 2
S R | 4 a4 8.3 1
4 |4 3 2 1 <!
| {2)3"‘_"_ 1 2 "8 4
@ i %a8 4 | eyl Tt 2 3 4
-2 08 4 2 |4 571 3
Z214 = 1 9 QI T P
D e Tk 4 f 4/4 3 2 1
4|4 3 2 1
(3) 1. 8.8 4
(3) 1 2 8 4 N e ok 1
e 3 2 A i 213 1 4 2
2|8 1 4« 2 | S 9 &5
3l 2 8 4 | -
412" B T & I {1
i @y ¥ 2 3 4
o ETEET oy
4] o e | a2z & 14
T i s S T | o L e
T e | = B . A
(5) R | (5) Question not attempted
44 45 (=}



145, = wmft o Ruemes faw & x = 7.47

(1) 0.0802 (2) 0.081
(3) 0.0916 (4) 0.0996
(5) eI S A
146. %o f(x) % wH % e e qron A &
wE:
x fi(x)
0 0
0.5 1
1 3
1.5 —2
2 1 =
2.5 0 iy
3 2
3.5 3
4 =3
45 -5 e
5 0 B
fomrem 1/3 fam &1 n = 6 (@F9-37)
4
%mwﬂnmgﬁf (x) dx TR |
1
2
W 2 @ 3
(3) % @ 2
(5) IrviiE e |

147. %o £(x) =i- 4 = 0 F YeA-15E

" x = 7.52 7% 9% Ud x-3H F 9 FT
BB A I

7.47]7.487.49 |7.50 751 |7.52

x
f(x)|1.93 [1.95 |1.98 |2.01 |2.03 |2.06

ﬁﬁmﬂmmmﬁ%ﬁﬁ.ﬂﬁml
WRfYE FEH 0.20 F WY WY FX 79 |
YN $EH & 91 x FT A B l
1) 021 (2 0.22 I
3 0.23 (4) 0.24 |

(5) AwiE ¥

145. From the following table, find the

area bounded by the curve and the
x-axis from x = 747 to x = 7.52
using Trapezoidal rule.

7.47|7.48 |7.49 |7.50 [7.51 |7.52

x
f(x)|1.93 [1.95 [1.98 [2.01 |2.08 |2.06

(1) 0.0802 (2) 0.0816
(3) 0.0916 (4) 0.0996
(5) Question not attempted

146. A table of values for the function

f(x) is given below :
x f(x)
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
Using Simpson’s 1/3" rule with
n = 6 (sub-intervals), evaluate

S P PO [ X9 1= R0 U 1) g 1

4

[ e ax.

1

® 3 @ 3
® o (1) 2

(6) Question not attempted

147. To determine solution of funection

f(x) = % — 4 =0 by Newton-Raphson

method, if we start with the initial
guess 0.20 then after the first
iteration the value of x is
(1) 021 2 0.22
(3) 023 (4) 0.24
(5) Question not attempted

44




148, F-gez fu S m e aa 2 Ay =¢

(k, + 2k, + 2k, + k,) (&l &hal &
wafera e & 1) | 59 faft =1 3w %

B B9 y & fore v wf=ee W W S

a1Ed & 99 -

x=01fmey=1v@x=0mn

Fratady

wamE s fn k, 9k ﬁsma‘ﬁm

(=7 wad (V29 ) = 0.1 7] N

(1) 0,0.1

(2 0.1,0.11

3 0.11,0.12

(4) 39 W¥ 1 I A & fore 3k g=a
qifa |

(5) FwIE 9 Ty

rp=an
L™ |

149, 4% A 3w R R HES (P,

wrEaTEe fewtm Hiwe) aﬁmﬁmi
W A3 (1 —2) (1 — 2%) (1 — 3x) Fa HA N

(1) 22 (2) -36
(3 -6 (4) =
(5) rgwita WA

% Atan~lx %1 9 2 - j-{

R .
|1+ hx+ %]
. ]
|1+ hx + x?
S aE

|1+ hx— x2]
S
[1+hy—a%

FATNRA W

(1) tan!

(2) tan!

(3) tan™!

(4) tan!

(5)

* ;
215
b ——— e e

148.

149,

150. 7% A IR (forward difference) % | 150.

(5)
a7

In Runge-Kutta method, we know
that Ay =¢ (k, + 2k, + 2ky + k)
(with symbols having their usual
meanings). Using this method we

wish to find an approximate value
of y, when x = 0.1 given that y = 1

whenx=ﬂandi=x+y.

In this problem, values of k; and k,
will be respectively [take step
length = 0.1].

(1) 0,0.1

(2) 0.1,0.11

(3) 0.11,0.12

(4) More information is needed to

answer this question.
(5) Question not attempted

If A denotes the forward finite
difference operator then find

A% (1-2x) (1-2x) (1 - 3x).

(1) 22 (2) -36
(3) -6 (4) zero
(5) Question not attempted

If A is forward difference, then the
value of Atanlx is

= h
K s [1+h.x+x3_

2

el [_:L__.
1+ hx + 2%

e S

® ot |
£

| e | e
san [1 + hx — 22|
Question not attempted

(4)
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& w % ¥ W= / SPACE FOR ROUGH WORK



