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INSTRUCTIONS

1. Answer all questions.

2. All questions carry equal marks.

3, Only one answer is io be given for each question.

4. If more than one answers are marked, it would be freated as wrong answer.

5. Each question has four alternative responses marked serially as 1, 2, 3, 4. You have to darken the correct

answer.

There will be no negative marking for wrong answer.

The candidate should ensure that Roll Number, Subject Code and Series Code on the Question Paper

Booklet and Answer Sheet must be same after opening the envelopes. In case they are different, a

candidate must obtain ancther Question Paper of the same series. Candidate himsell shall be responsible

for ensuring this. . o

8. *Mobile Phane or any cther electronic gadget in the examination hall is strictly prohibited. A candidate found
with any of such objectionable matesial with him/her will be strictly dealt as per rules.

8. The candidate will be allowed to carry the carbon print-out of OMR Response Sheet with them on conclusion
of the examination, ’ -

10. If there is any sort of ambiguity/mistake either of printing or factual nature then out of Hindi and English
Version of the question, the English- Version will be treated as standard. -
Warning : If a candidate is found copylng or if any unauthaotised material is found in hisfher pessession,

F.I.R. would be lodged against him/her in the Police Station and hefshe would liable to be prosecuted
under Section 3 of the R.P.E. (Prevention of Unfairmeans) Act 1992, Commission may also
debar himmer permanentiy from all future examinations of the Commission.
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Phase transition with variation of temperature is characterized by :
(1) only continuous change of order parameter |

(2} only discontinuous change or order parameter _
(3) either continuous or discontinuous change of order parameter .
(4) only freezing of atoms

.(ﬂ"-%?ﬂ gfa 1 (Phase transition) %1 W9 % ®WY uiEdw @1 aiftrrsfiee
Rear som - - '

(1) oS WMo & Hao aad uieEdd o

(2) X YOW % haw owdd uREdd

() ¥EY g ¥, gaa Sger o@ad wREdT @

K

Consider fermigas. « f electrons at low but non-zero temperature 7.
How does the thermal energy vary with the temperature

TZ :
. ot . 27
(1)  Proportional to 7,2 () ) Propo#ronal to T°E, (p)

T

—

(3) Proportional to TE{Z? () (4) Proportional to . (p)

TRA B W N g g ey am 7o R S g g
w T S aW & @y By wer ¥ ey e -

W Epy e @ 175,() % wgd

e | T
3) lff ) & wwgud @) E (o) ¥ wgad

Using the Boltzman factor. calculate the percentage of hydrogen moleculer
in the first rotational level relati-e to the ground state at T=300K. (Assume
that r=1.U6A° is the appropriate molecular distance.)

(1) 75% (2) 50%

3) 25% @ 10%
aﬁmﬁwmﬁwfiéﬁgqm@mmaﬁgwa@m%
| TY g 'R ¥ wRieme @9 T=300K WX @ diRrd
(r=1.06A° ®f STfa ol T =if)

(1) 75% 2) 50%

G) 25%- @) 1%

WPPSIHAL I 1Conca.
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According to method of least squares, -the best values of the unknown
quantities are that values for which the sum of squares of the residuals

ts

(1) greatest (2) zero

(3) Least (4) complete square

=" o Fram (methods of least sqaures) ¥ oIER e TREN %
3%@@%@%%%@%@@@&5)%31?@% .......... B’
(1) Afumaw (2) I

(3) =g @ oo

If G is a group such that(AB)’” = A"B" then G is a :
&

(1) subgroup 2) Abelion group
(3) non Abelian group (4) Translation group
a frll T G % WU (45)" =4"B" W EE G ¥
() STEgE ) ot TF
() o oEfeaE WE- (4) wWHAWR ¥E

Variable linear flow of heat in an infinite bar depends on which operation
of initial temperature distribution function ?

(1) Fourier sine series (2) Fourler Integral

(3) Laplace transformation (4) mixed fourier series

U o B A O w1 Ui YEe wae e ar o fader wee
% g Rear (operation) WX iy wam ¥7

(1) g @ w1 3o 2) B g
(3) WIE WOl () Pl g e
If CLL'w. Mx¥=0 for all values of variable x!, x%... , X value of

Oﬁpc"‘acp will be

(1} e 2 -1
(3) 1 , 4 0°

q%a“vxuxv=0mﬂﬁxl,x2 ......... ,x"a‘:‘mﬁﬁﬁﬁo‘ﬁ"l‘lW%?ﬁ

po
(1) e @ -1
@) 1 @ 0
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dv 1=y -
Given d—i’z--—}f— when »(2)=2 compute y(2.1) by Euler's modified
method correct upto four decimal places taking h=0.05
(1) 2.0006 (2) 2.0061
{3) .2.0021 (4) 2.0024 |
dy 1-y .
THIBT e T y(2)=2 F y(2.1) B AW G H aREni
faftr & <yeT & 4 W T 9w BT (=005 AY)
(1) 2.0006 (2) 2.0061
() 2.0021 (4) 2.0024

1 .
The value of integration j x? (1—x)dx by simpon's one third Rule (upto

0
three places of decimal) is -
(1) 0.084 (2) 0.083
(3) 0.184 (4) 0.085

. 1 _
e % e ¥ g Ixz(l—x)dx & A9 (@ gy @ 9%)

]
N
(1) 0.084 - (2) 0.083
(3) 0.184 4) 0085

Choose wrong one in general notations -
M V' (x)= V" f (x)- V" f (e )

(2) AV=A-V

G) A" ) =y

@ Al )y

HEM doheel # e @ @y gt

M V(=) =V (2)- V"l (x—h)

(2} AV=A-V

3) A" A i

(4) :A”H .x(”) =1
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Under what condition free transformation P=ap+bq ; Q=cp+dg be
canonical ?

(1) ab+cd=0 (2)  ad+bc=1

(3) ad-bc=1 4) - ad-bc=0

frg WREY ¥ WA P=ap+bq ; Q=cp+dq TN (canonical)
il . .

(1) ab+cd=0 (2) ad+bc=1

(3) ad-bc=1 4 ad-bc=0

If the transformation Q=0Q(g,p.(),P= P(g,p,t} is a canonical
- » I P

transformation, the Jacobian of transformer J -(}"; is equal to........

1 o 2 H

Gy t2 @ *3

oft st Q=0(g,p,1), P=P(g.p.t) T FER wAC ¥ Al

me%ﬁaﬁﬁw‘f[%{:] Hl A B

(1) 0 2 M

(3) 12 | @ 13

Which of the following relation is true ?

d d
(1) (pp\p):%_ (2) (pf’llr)z‘—s;f

) . )
) (Pn“’)=5:;% @ (Pv“’)?'a%
P & PR-Tn ddy ¥ 7

J . d
1) {Pv‘”)=a—;: @ (pf"")?'a}}%

9 d
3) (Pp‘l’)='5':'f (4) (P,-a‘l’)=”£';

20/ PPS33._A] 5 ““"I “m “" '"| [Contd...
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13 .07 and ¢, are generalized coordinates and P> P, are the corresponding
generalized momenta, than the poisson bracket (X.7) for X =q12 +q§ and
I"=2pl+p2 is -
(1) 2g,+2q,
(2)  4q,+4q,
() 4q -2,
(4) “4q,+2q,
W g, we PRaE % ogEw p, aw p, wmE WA E @
X=gl+q] @ Y=2p+p, ¥ frqg wmai 3 @ G ?
(1) 2q1+2c12 |
(2) g +4q,
(3)  4q,-2,

(4) 4(;1 + 2q2

15 Which of the following equation is relativistically invariant ? (o, B, v are
O are constant of suitable dimensions.)

Jp(x,1) az(p(x,:‘)
2 R

P9(x,1) . (v,
or? ox?

(1)

()

’o(x.6)  aop(x1) Ip(x,1) 883¢(x,1)

a2 ox ( o 33
ﬁﬁﬁﬁﬂ%ﬁ-ﬁwmﬁuﬂﬁfaﬁm@ﬁsaﬁ% (o, B,y X § uE
F faais 3) 2

)

o 200l e in
R D T T g
Po(x0) _ ap(x1) %0(x.0) _;3%(e1)
= :8 —
) % L 4 > N

20770533 4 ; W Conta..
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: 2 .
If the Hamiltonian of a system is H '=§—+v(q), what is the value of
m
(p(p.H)) ?
3%y v
_— n —
(1) aqz ( ) apz
. aZv
: 2P+ —
(3) one _ 4) >

| . o
et Prarm a1 YimefEm H=§;;+v(q) %, Eﬁ (p.(p.H)) &1 79 &
Fm ?

2 | %
Ol @ 37
. azv
- 2P+
(3) one (4) apz

If the transformavion

Y

1 :
Q:Iog(—sinp i p=gcal

p J, p=qeca p
is a canonical transformation then find the runction F.
(1Y F=pg-qgtanp (2) F=p4.-qtan2p :
() r=ptanp-qcatq (4) F=pytqcatp

1 .. '

Ifr wu Q:log[-_(-I-SmPJ F p=gqcat p T FAlhA GAFALL %

U A A i
(1) F=pg-qtanp (2) F=p+gqtan’p
(3) F=ptanp-qcatq (4) F=pgtqcaip

For Pauli materices, which of the following statement is not true :

1 o, O'y = +0_v G, (2) Gy o, =I'Gx
(3) Gz G.\' = I‘0-_1; (4) Gi = Gi’ = 03 =1

w‘n’a&ﬂﬁw%ﬁﬁﬁwﬁf@raﬁﬂ—wzﬁmaﬁﬂﬁ%?

(1) ©0,6,=%0,0, () ©,6,=i0,

(3) Gz G.\‘ :fO’y (4) Gx=0v =0

] z
20/ PRS33 Al 7 g (Conta-
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19 If R=| r—Vi| and @ is the angle between R and  the potential

of a point charge moving with constant velocity

can be written equivalently as
uﬁ"uﬁ:[?-?tJ Yam R oam % 9 @ B e A oww A
¥ My we Rigae omw & e |

p| 7o |m L —— 3 ger v & v
41‘560 s RN 2 _ w
y -7 ()2
\
W GhaT & o
(1) :{?’,:]:41 ?“2
_ Te
0 RJl—iz-sinze
c

20/ PPSS;_A] : 8 "“"I “l"lm |"l [Contd...
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20 Choose the incorrect statement |

-5
1y V-A=p, @ v.B=0
> 2B D
3) VxE=—-—— 4 _)_—,,_} Q_Q.
(3) Y (4) VxH=Jr+ =~
oG ST B gHg -
._.)
1y V-a=p; @ v.B=0
._...}
- = dB - = aD
VxFl =—-—— 4 = halinf
G) VX Y @) VxH=Jr+—

31 . The chargedistribution in above figure is an example of

¥
—- +q
Ay
tq ax Oo— —
vt .
(1) linear dipole (2) linear quadropole

(3) two-dimensional quadropole(4) two-dimensional " dipole

IE B o qeita eyl T SR -

¥
- +q
Ay
g AX 5 s
-q
1) Yaa fEye () Yuw Igg
) - f& Tl =gye () fx fwfa Taya

20/ PPS33 Al | ? [N (Comed.
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What will be the magnetic field at a distance Z above the center of a circular
toop of radius R, which carries a steady current I ?

1994 Mol RZ
(y B=—L1 2) =_Q.._.___2..
2 2 Z
2 2
3) p=tdd R Mo _R

4 B S
3/2 2 2
(R2+Zz)/ _ 2 Riiz

B R & goer @@, el Pod ami I waRa &, S = @ 2z @
w Rua g w g=@lm &9 & 99 @ odm 7

ol Hol R?
1) B=-O B=-0 &
(1) = (2) 2 72
. ud R Mol  R?
3 = B=—o
() B 4) 2 R2i72

2 (R? +22-)3/ 2

The index of refraction of the plasma is :

Wp [ wp-%
=[1-=-£ _ =112
M " | @ n={1--

W

W % [ w » ]
(3) n= I-l--—[—)- (4) =1+ —=
AT B STUTde (index of refraction) &

(1) H= 1"-‘--2- . (2) H=|1——=

W .
3) #n= ]+_...‘?- _ (4) n=|14+—
' W

20/ PPS33_Al 10 TN Contd.
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24 Let the retarted potential is given by

Pac0s8| @ | wr 1 4 wr
V(r,ﬁ,!)= 0 ——Sln[mf-—u +—cos| Of ———
41cen r C ¢ r ¢

Here A=2xc/®-

Hence for »>> 2. the potential is reduces to

' coso
(1) f/"{_!‘,e.f)-—-po—-i—
_ 4m € ¥
28 A d K
2) Vi{r,8.N)= -—> LCOS Jsm mt——){-} ’
= 47 €€ F C
. P 0
(3) I (r,9,1)= a _coz cos(mt——r)
: : 4 EO ¥ :
, Py
Vororn-—
4 S € "

afy fa0e fawe (retarted potential)

411:60 r ¢ c

V(r,e,r)=!}0 cose[_—ﬂsin[mt- %]+%cos(m!—-mi}j| ¥ yaid _% el

A=2rc/w E)
ST pe>h & T Ra e w -

] P, cosd
M V(re)=——mr
Am e, r
SN o
@ V(60)=- Fo [E(E-]sin(mf—g)
. Ameyc\ v ¢
Py cos® ([ er
~ Fi(reu)= ~—cos! M~ =
Gy V0r80) 4ne, -2 N (:J

N P
4) 15 (!‘,9,:‘)= 0

20/PPS33.A] 1 AR (Conta-
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If we assume the wave guide is a perfact conductor, so that g =g and

‘g — ¢ inside the material itself, and hence the boundary conditions at the

inner wall are

— - - —
(1) En=o0, BL=0 @) En=0, BL=0
-~ - - — - .
() E1=0, BL=0 ) Eyp=z0, BL#0

i 9 TiEe (wave guide) T aRY www W WG e W& & ey

A
F—o T Bop B o vEd (wwd) @ o AR W OEREE o
(boundary condition) &RiYI

; - - - -
1y En=0 BL=0 ) En=#0, B1L=0
N - — — - .
G) EyL=0 BL#0 () Ei#0, BL#0

An air-filled tectangular wave guide of inside dimensions 7%3.5cm operates
in the dominant TE;, mode as shown in the figure.

What is the cutoff frequency ? _
TH 1 ¥ 9Y AR 99 TEE % Jfai® R 7x3.5cm $1 fam A
79 A IT MES WA TE;; mode W FEA !

. gl ®eeE ofgfd @Gl BN ¢

Y _ A7

&

3.5cm '
. Y. >x
ke— 7 ecm ——3

¢

(1) 0.0714 GHz (2) 0.4285 GHz
(3) 2.14 GHz (4) 3.14 GHz

20/PPS33_Al 12 (TR [Contd...

S,



1]

)

td...

Lt e £ A pm—————— L —

e

28

29

According Bose - Einstein statistics, there exists a Bose condensate for

collections of Bosons. What does the mean ?

(1) ‘Bosons are like femions

(2) For T<T, all particles residue in the ground state

(3) as T— oo all particles residue in the excited state

(4) bosons disolve in quarks at T<T,
wmaﬂ@ﬁ%w“ﬁ@ﬁ%w%m@m@aﬁﬂ
(Bose condensate) e o 2 TEe @ ofid ¥?

() qEe, wfferw ¥ T ¥

@) T<T, ¥ @f & g7 orren § wd ¥

(3) T oo ¥ @ ®v SAfTG o ¥ W ¥

@) T<T, W a6m = § Rl & W@ ¥

If L is the chemical potential of the system, then.the criteria for
Bose-Einstein condensation is

kT
1) M=2— , (2) M=0
u | 2u
3y w,r 4 3k,T |

ofy e @ @At fwa e @ 9" e YUY (Bose-Einstein
condensation) & T HAE (criteria) ¥ —

~leT
n M== Y (2) M=20
b 20
Ay ——0 >N
BY kT @ 3¢,

The vapour pressure of solid amonia is given by I P=23.03-3754/T

“while that of liquid amonia is given by

[, P = 19.49 - 3063/T.
Here P is in mmHg and T is in K.

- What will be the triple point temperature of amonia ?

(1) 2303 K () 100K -
(). 150 K 4) 1952 K \]

S et % fay arsfeo @@ 1, P=23.03-3754/T @81 59 LR
¥ T aefwer @ I, P = 19.49 — 3063/T A fean s & | @@t P mmHg
amT.Kﬁmﬁﬁ%laﬁﬁm%ﬁmﬁﬁmmwﬁm?-

(1) 2303 K (2) 100 K

(3) 150 K @ 1952 K

20/PPS33 A) 13 IMIEARRY (Conto--
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Thomson coeﬂicnent o' temperature 7T (in k) and seeback coefficient s are
mutually related as :

ds
1y TI= G(df)_

3 o= —
) dT

_ 1{ ds "
@ o=1{L]

UFEA O G;@T(kﬁ)ﬁm@rwmsﬁmm%:.

ds
o reof2]

4) © =L(d—‘s) _
r\di

It 1s difficult to control flow of phonons in a desiere divéction,’ because
(1) phonon is chargeless

1
(2) phonon has spin +E

1
(3) phonon has spin Y

(4)' phonon has charge —2e
®EE & uare @ fiYea Ren § Prfm wem ghiew @, q;ﬁfaﬁ_
(1) ®FE s dea ¥

(2) W @l TR +%%

(3) WWW*‘%%

(4) WFT ® AET 2e ¥

20/PPS33 AL 1 M) tContd...
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What will be the output voltage for the following OP-AMP circuit ?

AARNAARR

5LQ 30kQ
0 AWWW——{> —0
Vin=3V Vo=7?
(1) 30V , (2) 0.5V
(3) 15V (4) 18V
R OP-AMP dfug @1 frfa fawe em sm? -
——AMANAW———
5O 30kQ
o———awww——> —0
) \7i11:3V v K V(} = ?
(1) 50V (2) 0.5V
(3) 15V (4) 18V

The nuclide 232, . .decays by o particle emission. What quantum
' 9

mechanical modal might be used to predict the halflife ?
(1} Liquid dropmodel (2) WkB approximation
(3) Nuclear shell model (4) ~ k P model

mﬁnamz%omatramwdﬁ@ram%wﬁ%aﬁmaﬁw

%mﬁﬁ—wwaﬁaﬂmmmmm%?.
(1) wxd €8 Hisd
(2) WkB "<&

C(3) e §@ AeAd (Nuclear shell model)

(4) kP Hisw

Choose the correct relation between total side band power (P,) and carrier
power (P,) in amplitude modulation with modulation index m.

o] 2

M P_¢~Empc 2) P =mP
1 2
3) p_g:mzpc (4 PS=-2-m P

m WegRT qUE & onam Wege ¥ g wEs I iRt P, (total side
band power) THI ATEh gfa P, (carrier power) T gl gy gﬁm

_1 2
1y P=gmP, @ P =mP,

@3y P=m*P @ P=-m'P

A

20/ PPS33 Al oI IVl tcontd---
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35 The output voltags' given circuit is

20

R
‘‘‘‘‘‘‘‘ A v"l."
- R
"i‘\-‘T a O AAAAAAA Y lU' ;;;; V ™~
....... 1 |y z
+\Ih —SAMNA hid ) 4 := RL
’]:'—_ .

(1. V,-F,

@ VY,
V, +V

- h a

(3) —

-"2 72
@ VitV

ﬁﬂ:mw&quﬁwﬁmw

A
741
. R Vl
+‘ﬁ} +
n -,
2) V,+V,
Fo+V
b 'a
3
{3) >
7. .2
4) Vb +V
20/ PPS33_A] - y
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36 The relation between temperature and resistance for thermistor is gtven

by R=R. P B l__?:_ the order of B is generally
a T 1
(1) 4000 - (2) 500

(3) 10 ‘ (4) 40,000
aftfet (thermistor) % Qg @@ | wRriy & weg e

R=R, e E{L_L} 3 p @ T W A
T T ‘
(1) 4000 ' () 500

(3) 10 (4) 40,000

37 The given circuit is block diagram of

L

oPaMP | Vo iRy

| % ()

Feed back
Vi | ecireuit

")

(1) Voltage short feed back
(2) Current short feed back
(3) Voltage series feed ‘back
(4) Current series feed back

fe T ARwd = R g

OPAMP o E:RL

T
n

Feed back

¥,
Vi circuit

(1) et wgd GAFE A
() arq Tgd GARE w
@) e Sl gAtEy @
(@) =1 o gHtES @

/eSS AL 1 R (Conce-
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A vibrometer has an undamped natural frequency 1Hz and a damping ratio
of 0.3 when subjected to vibration of 4 Hz, the instrument reads an
amplitude of 0.12mm. What is the true amplitude of v1brat10n ?

(1) 0.110 mm (2) 0.121 mm
(3) 0.152 mm (4) 0.144 mm

T ARFHIEY (vibrometer) oY siveramfe (indamped) Wipfe emghy 1Hz
T 99 4 Hz % 99 & fog st ergaa 0.3 &, R swwoor gmr amm
™ 0.12mm ¥ W QWA B Al SAM Far g ?

(1) 0.110 mm (2) 0.I21 mm

(3) 0.152 mm (4) 0.144 mm

&

How the gain of low pass RC integrator and high pass RC dlfferennator
varies with increase in frequnecy ?

- Low pass RC integrator ~ High pass RC differentiator
(1) Increases Increases
(2) decreases Increases
(3) decreases : decreases
(4) Increases decreases

it 9 RC @7 (Low pass RC intergrator) 997 €U RC SE&E

(High pass RC differentiator) ¥ wie, agfa % gfg & @y fFe wer
uiatda g=fr ¥2 0

. Low pass RC integrator High pass RC differentiator
(. =g T
(2) = Ll
(3) e : Eai|
(4) il gl

The output of an astable muitivibrator is
(1) a triangular- wave

(2) a saw-tooth wave

(3) a sine wave

{4) a square wave

SRTH WEIIENT (as table multivibrator) @1 Frfa fewe g -
(1) Prgemert @

(2) w-Z¥ (saw-tooth) &L

(3) WO o

(4) @R a

WIPPSB AL 18 AR (Covta..
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41 The ground state of deuteron is |
(1) pure 3s| state
(2) pure 3p, state
(3) a mixture of 3s; and 3p, states
(4) a mixture of 3s; and 3d, states

S B UH o § -

(1) TUE: 3s, SRR

(2) efE: 3p, even

(3) 3s, @l 3p, FAwEN @ fasw
(=) 3s, @Ul 3d, oreRem @ g

42  For transistors between two electronic el of an atom. the ratio of finstein's
coefficient for spontaneous emission (A, ) to that for stimulated emission

) hw® ' e rrw?

' et ) n2c?

3) rz3m3 @ Ao’ .
: nic? ) nic3 '

wA F Rt wwl W % el den b R, de Swe
- (spontaneous emission) (A,;) T IG'{H?I%E I@sq & (stimulated emission)
(B.) ¥ IEEAT B H AT ¥

. ho? e hg?
) TEC2 ) TC26'2
' ﬁ3m3 : ﬁ.m3
() 373 4 =3

e Y[l &4

43 In ESR coperiment the resonance frequency for an applied field of

10 tesla is :
(1) 28 MHz (2) 280 MHz
(3) 28 GHz (4) 280 GHz
ESR Wit &, 10 Tesla % omdfia &5 ¥ fwg o Rl omgfy wnlt -
(1) 28 MHz (2) 280 MHz
(3) 28 GHz (4) 280 GHz
IINTHIY LContd.
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44" - choose 'the cofrect statemient concerning free particle Divac
Hamilttonian H :

(1) L commutes with H

(2) J commutes with H

(3) Both L and J commutes with H

(4) Netther L nor J commutes with H

TR @0 & Rue IPefe H % ded ¥ wd we gfm
() L, H% ¥ v g o ome som

(2) 1. H % @ e @ uwe o

@) LaJeM H% gy o9 R &1 wew &80

(4) Lajaﬁé’rH%mawﬁaﬁwa;WTé‘faﬁm

45  For scattering by a hard sphere and in the case of jg>>1, the calculated
scattering cross section using partial wave analysis is :

n 2 @ na?

3) na? ' @  and?

W& M A YA H, ka>>1 oreRen ¥, oifyms a7 Raseww Ry 9
uNeid w@ Be &% @ u ¥ —

M 4 @) na?

(3) 2ra? 4) 4ana®

46  Born approximation is applicable iF :

(1) Incident wave amplitude is negligible as compared to scattered wave
amplitude

(2)- incident and scattered wave amplitudes are equal

(3) scattered wave aniplitude is regligible as compared to incident wave
amplitude

(4) scattered wave amplitude is about haif of the incident wave amphtude
a4 gf@e (Born approximation) @R €t afy —

(1) omfqa & &1 omam, welhia 98T & omam @ gen ¥ g @
(2) omukid. den wiRla T emgm WA |
(3) Wi T W, R T § emm W gEwm ¥ g @
(4) weItld T&T H o™, enufie wiv & oW @ W enan @

20/PPSI3 A 2 AR (Cone.-




20

ilculated

faty @

od wave

nt wave

nplitude

20

20

47 For Klem Gordon (KG) and Dirac relativistic equations, choose the correct

statement concerning its linearty in 7

(1)
(2)
3)
(4)

KG ) Dirac
Yes No
Yes Yes
No : Yes
No No

FAT-TREA (KG) amm(Dirac)an&famam%Wﬁ%ﬁa-
Yemar @1 weRld & o 98 HU9 @ gl

(1)
()
)
G

by g

44 %%

48 In Raman spectra anti-stokes lines result from :

M
)

)

4)

excitation from ground states of molecules moving against the
direction of incident radiation

excitation from excited states of molecules moving against the
direction of radiation :

excitation from ground states of molecules mrrespectlve of the
direction of their motion '

excitation from excited states of molecules irrespective of the
direction of their motion

o dagm ¥ ufy @i Y@ (Anti stokes ling) aRmt ¥ -

(1)
)

S

ooRrr et @ el Ren ¥ o] % g SN ¥ IWOH @
mqﬁlaﬁrw&ﬁrqﬂaﬁsnﬁaﬂaaaﬁmmw%
JAeTT @l

mﬁiﬁ&rmﬂa%ﬁsnwﬁﬁﬁﬁmﬁgqaﬁ%ﬁtmmm
A T Bl |

s Rt & fon W Pl & F@ T o @ S st

U SOeH @

20/PPS33 A o R (Conee-
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5

For nydiog~n atoms placed n a weak electric field, choose the correct
statement regarding the removal of degeneracy of its n=2 state .

(1) completely removed
(2) partially removed
(3) not at all affected

h (4) will be decided by the temperature

mﬁga%aﬁr@mssﬁﬁmiﬁﬁmnﬂm@rmmm
emoval of degeneracy) % g ®& FUT ¥

() qola: & S ¥ «r

() iy e WEl ¥

(3) @1 gua T8 USW

(¢ wnwm am w fefr s

Hyperfine structure in hydregen spec{rum results from an interaction of
(1) n agnetic .novement of p and of e in its ground sta‘e

(2) magnerc movement of p and of e in its excited state

(3) ele ric uoment of p and of ¢

(4) magneic moment of the two and also of the electric momants of
the 1 #0

BE: A .o § eRucERA axaT Hyperfine structure) frg e fomm
B Mom ¥ - _

(1, pfﬁ'gmﬁﬂaqﬁame*iﬁr&ﬁmmﬁadmw

(2) p%ﬁgxafﬁﬂaqﬁaaie"a%e%ﬁxmm%ﬁw

@) p % fugda omepl @ e & H |

@ et % gea emget wen Rrga oMyl % w

Spectrum of singly jonized lithium is

(1y only singlet (2) only doublet

(3) singlet and t'ripiet (4) doublet and triplet
e et e & deed ¥ -

(1) Haw e ' (2) %Haw sEeE

) Rimee g Boee (4) saere Fu Buee

201 PPS33_A G G Cone-
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of :

;5 of

d...

0 #/2 @) n
3) (V3/2)n @ B
wE wwmel e afiamy s uw dw wioda w3 %
(1) #n/2 (2 n
¢y (V3/2)n @ B
53  Microwave spectrum of HI molecule recorded between 60cm=! and
90cm™! shows three fines at 64.275cm™!, 777130cm™! and 89.985cm~",
What are the rotauonal quantum numbers of the levels between which the
transitions occer giving the first line ?
1y 1.2 2 2,3
(3) 3,4 4) 4,5 .
60cm ' FEn “Oem! & Wex HI oy % TR @ET ¥ AW Yand mAy
64.277em], “7.130cm! qEm $9.985cm ! i B ¥ o oot wd ¥
T % HRO wem Yen e gd &, aﬁwﬁwmm%?
(1 L2 2 23
(3) 3,4 @ 45
34 Minimum line midth that any spectrometer can measure for the shown _
transition is (ignore-l-s interaction) : _ '
3s 2x10™ sec o
2p—— = = Ax10" 50
(1) 0.04 crﬁ“' 2) 0.02 car!
(3) 0.25 cm~ (4) 0.2 em!
ﬁqmrw?f g |y @ ot sy maﬁrqﬁan‘t@fﬂm“
(I-s arg=a fBes & @R T FY
3s 2x10° sec
2n —— 4x107° sec
(1) 004 cm-! (2) 0.02 cn!
(3) 025 cm! 4 012 cm!
20/ PPS33_A| 23 - |||||||”|]|||”|]|} [Contd... -
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Electron spin is an intrinsic angular momentum of magnitude :




56 .
) 14 Q) 124
G 14 @) 160
- e A @ e AR e (doubly magic nucleus) ¥ -
(1) 14¢ | 2 129
@) 4y - | @ 160
57 If (3 2 6) one the Miller indices of a plane, the intercepts made by the
‘plane on the three crystallographic axes are .
(1) (2« 35, c) (2) (3a,25,6¢)
3) {a,bc) 4 (a,2b,3c)
o (3 2 6) F T % PreT guets ¥ & aw @ B (arystallographic)
e uX wReE A -
() (2a.3b,¢) @) (3a,2b,6¢)
G) (a.bc) @ (a,2b,3c)
20/ PPS33_A] - 24 ' WU (Coutd...
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In the zeeman effect, the energy of a spectral lines is found to be changed

in a magnetic field. What is the amount of energy change ?

B
(1) ALE=*2p B 2) AE=+2B7
- 2

. ~_+ B

(3) AE=ZIngh @ AF “mC

ﬁqﬁmﬁ,wﬁu%ﬁﬁ@w%@@aﬁmﬁuﬁaﬁww
3| Gt wRads @1 AR @ B ?

A+

(1) AE=*2u.B 2) AE=’£&‘{2;—
_ . _+ eB

(3) AE=*u,B @ AL “mC

Which of this is a doubly magic nucleus ?

59

20
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hanged i
% 58

: related as

| H =H|1 Z

| ) L)
2) Hc:Ha(T"'Tc)

,
I (3) o=, Tc

O #,-t,1-

@ 4, H(T+T

4]

®) H =H

o
<4>”H[ |

T2 - T2
C

59 The coherence length of a cooper pair is proportional to the energy gap * .

by the Eg )

1) E

@ JE | “
raphic)
T ¥ -

(1) E,

& Ve 4

o

Jontd... 017833 AL | )

@ VE,
£23

{ -

Transition temperature T, and critical field H for a superconductor are -

TR TH B TEgm wqi F G oW E, ¥ MR |

IR (Conta...
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Paramagnetic state is characterized by :

Space average ol Time average of
“all the magnetic individual magnetic
moment moment

(1) © finite

(2 0O 0

(3) finite 0

(4) finite finite

g e, el @l W ¥ -

all graaa s wE gEs

& W of|a w1 g INEd
(1) 0 LI
@ 0 0
(3) HfiPwm 0
(4) TR - uifE

bt |

62

For a cubic crystal compressibility K is related to the stiffness
coefficients as:

ey +26,,) SN
0 AL @ Civ2 i
S N T v 20, +C,

e wiw ferd ¥ R dfiegm ¥ Perg o (stiffness coefficient)

- § g Tfed R -

A Cm_zlclz
1 _3
€) 5(2C11+C12) @ 2c,+C,

At low temperatures, specific heat of solids varies with T as :

(1 7rl2 @ r¥2

(3) 72 @ 73

frer g O, o @ Rt e w1 am & Wy ufEds @
(1 b2 @ 7y

3 72 | @ 73

20/ PPS33 Al 26 AR (Conta-
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04

For foundamental particles, charge, baryon number, stranger<ss and the
isospin components are connected as

(1) Q=7;-(8+S)
() O=1;-(B+S)/2
3) Q=T3+B+S

(4) Q=T,+(B+S)[2

W%m Ay, SREm g, Wﬁvawa:s@*ﬁmﬁwm@r
T ® -

1y O=T,~(R+5)

2) Q=L -(B+S)/2

(3) O=T,+B+S

(4) Q =T, +(B+8)/2

Covalent bond is characterlzed by the overlab of following change
distributions :

(1) electrons and nucleus

(2) between electirons of parallel spins

(3) between electrons of anti-parallel spins

(4) between electrons of either parallel or anti-parallel . spins

wEEdEE g e oy faaen & oifteme € afniia. e s -
(1) ToagE g gRAA (nucleoils) % A

(2) GAFRT THY F FoEEE B A

(3) OTEEIAY UV & SoEgH & A

(4) AR AU AN TWHUT F FONGEE 6 A

65 X ay diffrac on p. ter. of a FCC structure will show which of these
retlectiun © 11, 211, 221, 222
(1) Only 111 (2) Oaly 21)
) 111 and 222 (4) 211 and 222
FCCWWXWWWﬁ%#WWW&hW
111, 211, 221, 227
(1) @Haa 111 (2) @waEw 211
(3y 111 qar 222 (4) 211 gar 222

20/ PPS33_A| 27 RN EConta-
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66 A member of % ‘group of particles consist of two u quarks and an squark.
Its charge is '

(1y +e

(2) -¢

(3) -3e

(4) e
zww%wwﬁaumamwsm%,mmﬁm%
(1) +e :
2y -—.¢

3y —3e

(&) de

67 The equation z¥X 4 > 7+1 4 +_1eo +y represents

(1) o.-decay
(2) §-decay
(3) Y-decay

(4) Fission

s z4" Lz 401 4y weltta w ¥
(1) o-&d

2) p-=

(3) v-99

@) fagwes

68 A nucleus of mass number 238 breaks into two nuclei of equal masses.
Originally its radius was about 8 fermi. The radii of the new nuclei will
be about '
(1) 6.4 fermi
(2) 4.5 fermi
(3) 5.4 fermi
4 32 fermi ' o
qszSWWaﬂqﬁawhwmﬁ%ﬁwﬁﬁﬁﬁmﬁém
%mﬁ:qﬁqﬁﬁﬁﬂmwsﬁ%ﬁrwmﬁﬁwﬁ—
(1) 6.4 A
@) 4.5
(3) 5.4 wH
@) 32 &

20 / PPS33_A] | 28 |\|||||“|||||_l_ll||\ (Contd...
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1 squark.

T T

. masses.
aclet will
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69 Calculate Q value for the nuclear reaction 2747(d, p) 284

' Given that m( 27/1!):26.98154 md =2.01473 m, =1.00794 and

nr(23A3)=27.98154 (in amu).

(1) —632MeV Q) +683MeV
(3)  +6.32 MeV (4) —6.83MeV

aieE affEa 24i(d, p) By w1 Q W @ dww|

wlts o 7Al)=26.98154 md =201473 m, =1.00794 Tex

m(zSA/)=27.98154 @l amu ) fw ¥

(1) -632MelV (2) +§.83MeV
(3) +6.32MeV (4) -683MeV

70 Choose the correct statement concerning the orientation of spin of emitted
beta electrons relative to the direction of travel of electrons

(1) -preferentially anti-parallel
(2) preferentially parallel
. (3) spins have no preferential orientation’
(4) depends on the energy of the emitted electrons

SENa B SeegH & o, Wﬂﬂﬁﬂ%ﬁ%&ﬂ%ﬂﬁawﬁw
(orientation) % g @& ®ww ghm -

(1) TiodeTs &0 § 9fd g9

(2) TaEIE T § GHERIC

. (3) U Tiuee s T Rew ¥

(4) TERTT geraE @ S wx Prdy @

71 Sgin ¢ ?,_He nucleus is :

o Y @ 1
(3) 32 4 52
> He «ityen wremo

m Y @ 1
(3) 372 ' | (4) 572

207 PPS33 Al 29 [T (Contd...
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Rest mass energy of positron is :

(1) 0511 MeV (2) 1.02 MeV
(3) 0511 keV 4) 1.02 keV
Tt B ReR wemme @t © o

(1) 0.511 MeV @) 1.02 MeV
(3) 0.511 keV (4) 1.02 keV

Choose the wrong statement concerning the spir of nucleus :

(1) for even Z, even N (number of neutrons) nuclet : I=C

(2) for odd Z, odd N (number of neutrons) nuclet : I=1, 2, 3.....
(3) for odd A nuclei : I=1/2, 3/2 i

(4) for mirror nuclei 1 differs by 1/2

e % wmm F wed A o waw g -

(1) M Z w21 99 N (REE den) it =0

(2) fwm z qo1 Rrew N (REm den) wle: =1 2, 3.....
(3) P A @ =12 30

(4) e TE (mirror nuclei) % e 1 & s 12 B B

In the semi-empirical mass formula for binding energy, the terms proportional
to 413 and 413 are respectively the terms corresponding to :

(1) surface ‘energy and Coulomb energy
(2) surface energy and asymmetry enrgy
(3) Coulomb energy and asymmetry energy
(4) asymmetry energy and pairing energy

U9 &S F oW Tl germE A (semi-empirical mass formula) &

T A4S am AT ¥ g %, v we A u-q—fé‘i?raﬂ%r%r
(1) ¥% St g gam s

(2) waE = g eEERtE gt

() W =i qw sEwlim ot

4) o Wi g AR (pairing) St

For achieving controlled chain reaction, reproduction factor should be

(1} =zero (2} less than 1

(3) greater than 1 (4) .1 or slightly greater than 1
T @ afifsm % ﬁ"’fq T SWET O B uRy -
(1 = (2) 19 &9

(3) 19¥ afipp @ 13 19 g9 el

20/ PPS33 A 30 (NI (Conta...
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