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You have opted for English as medinm of Quesdion Paper. This Test Bookfet contains
scventy five (20 Part AT 423 Part "R+ 30 P 'O Mulople Chouge Questions (MO0 s).
You are required to answer @ maximurt of 15, 20 a0d 20 guastions frem patt 47 "R and
" respeciively . [E mere than requirsd mumbor o quicstions are gnswerad, anly firse |5,
20, M guestions in Parts "A B and "C' raspectively, will he laken ep for evaluation.
MR answer sheet has heen provided separaiely. Beloe you start fHling up your
particulars, please ensure that the bookbet containg requisie nuinber of pages and that
these are not fom or motifated, 60t 15 50, you may regeesl the Tnvigilaiee g chame e
boolet ol the same code, Likewise, chech the DR R answer sheet also. Sheets tor roagh
worle have keen appended 1o the st baok tet,
Write your Rotl Mo, Nantg and Serial Mumber of s Tost Booklet an the UM Armswvar
51’ et in Lhe space provided. Also put your simatieres in (e space earmarked.
You mupst darker the approgoite n:et.-:!es wilh a2 black bail pen relaled 10 Holl
Nimber, Sabjpct Code, Bovkbet Code and Cen “ode R thi {}MF{ N sWer shec],
bt i3 the sofe rasponzibilety af 1he capdadiie 19 m&rr-l:'mﬁuil!,r Toilow {ie lasirugiins
given an the Answer Sheei, faiting wihich, ihe compater skall not be ahie to desipher
the carrec! details which pay witimately reswit ta logs, indpding rejection ol 1he
OMR answer sheet,
Each question in Part *A° camies 2 mowks, Part ‘B’ 35 marks, Part "O7 5 marks
respoectively, There wilk be negative marking @@ 25% {Part 'A" .50 marks, Fare 'R’ 0.375
miarks and Part €7 125 marks) for each wrons snower.
flelow each question in Parc *A°. ‘B and "C* {our abematives or responses asc piven.
Only one of these altermatives is the “zomect” oplion 10 the question. You have e find,
for sach guestion, the correst o the best answer.
Candidates found copying ot resorting o any onfair means are table' o be disqualifred

frams this and futire examinations.
Candidate should pot writc anything anywherse except on answor sheet or sheets for

rough work.

Use of caleulator is not permitted.
After the test is over, at the perferaling point, tear the OMB answer sircet, hand
over the ariginal OMR_znsweor sheet o the invipilator and refabn the earhoniess
copy For your recard.

Candidates who sit fur the entize duratten of the exam will only be permaitted Lo carry
rheir Test booklet,
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HIT/PART- A

MeTUS T2 OF T8 8 Sl A oviip F
HEATSLT F EOIE FRY Se0 AT amr
20 ATFHRA BT OFAT A A et ity

. %Ay 8 & ¥l suse godt |

1. AT 3F TEY f Frodnd

Y2 EWBH &7 ez HIT HiOs g

il
4,  FE B W yw w3l wtins

THH T

The diameicrs of the pinholes al two
otherwise identical camcras A 2nd B sre 500
jan arfd HHY pum, respectively. Then rhe
iIMage i carmera A wiil be

. zharper than in 3

1 darker than in B

3. I¢s8 sharp and brighter than in 3

4. sharper and brighter than in B

F y - Zx7 BTy = ax UF ZAT &Y GRier

WA 97 Fsty

. FaF 1 g

P CERART o

3. o ® Nfow fes o1y
1. BFE o B3 @1 a8

The curves of ¥ = Zx®and ¥ = 43 intersect
gach olher at

E, odtly one potnt,

2, exactly iwo poinis.

S inarg than two points.

4, no murlk at all,

B 2% 437 = B2 17— 1R 4 197

F o\ by
. =5 2. 12
3. 95 4, 149p

What (8 the value of 1%« 22 1 37 _ 45 &
SA— L 417 =187 4 1oty

l. -5 =

3. 95 4. 190
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R AT TEUE H &7 Ew & 2
THENE, B o\ Ay 1 diwae e oo
Vel TR #T A giEar mEt e B
&% THATFL 63 &9 Fr 70 aiEae Badr
#i 7R T A Wewr omR AT N
Fﬂrﬁrmiﬁmﬁﬁ#mzﬁrmﬁ’rs‘r#:

#ET e AT &7
1. 22 D5 33
3. 24 4, @y

Al @ birlhday party, every child pers 2
choealates, every mother gris | choonilce.
while ro fathor pets a chocolate, In toial &0
persons et H chocolaes, [f the nomber o
children s hall of the namber of mothers and
fathers put together, then how many Fathers

are there?
1. FiF O
3. 24 1, 69

UH MR 3em X 40 cm BEST & q5tg
H, =il ¥T 5 cm aﬁra'rﬁ'rmﬁ‘rgérgv. e
M Ryamar orar &1 aw e o7 S B

1. &0 cm? 2. 350 cm’
I A0 omd 4, T cm?

A reclanguiar photo frame of size 30 om x
40 ¢m has 3 photopraph mounted at rhe
centre leaving a 3 cin border all around, The
arca of the border js
1. 600 ¢m?*
3. 400 cnf

2. 356 rm?
4. 700 em?

T TR 20 km gE fEwr F A ¥ fa
T HT T 6 km WA L 3UF @ 6 km
g foam & wrer & fvr 9@ s 3
F & A Thar MeT aar § omur dEa
o {E w14 Bear e I ¥ IR ue
anﬁ?%@#a?ﬁﬂﬁ?
1. ﬁhmﬁﬂ z
Ed kem 5557 & 1,

20 km IR &
10 b ETST &Y

Lol
L
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Aotouriet pvas 35 Lim oraavards cast, (ums
Parl and drives A &ey then doives § ke
PRwars wect, L e Liems to Bis lefl and
drives 4 ki oand fnnll s o.ms trht and drivies
14 &1 WWhera ie Le froe s starting podns

o 0t towares, eyl

26§ ewards yoeet

14 Kot foweds ey,

:.Iz-.':_-J.r-_;l

10 b losarnrds sopthy

TF OdE H uFgw 5 B OI0D giA R
TE &1 TRy § a2, 2 T W A
o W w e g 2 T #7100
awatjma‘?wﬂwmﬁﬁrma#gm
T U W N 4 vt S oof e BT oo
AN THFAT 40 M B et o my B 2
BCTT aTF Tt & 8 10 & 88 3091 2o o
W 35 ¥ Wty T o oty &

b A CTET B T T R v 8T
2. AT B A A g 351 |

3 Eﬁﬂﬂgﬂmﬁmmﬁﬁ[
s Aﬂﬁﬁwﬁ&mmﬁr‘fg‘él

In an examination FO0 guestions of | mark
each are given. After the examination, 20
questions  are  deleted  from evaluation,
leaving 80 questions with a otyl of 100
marks., Studcit A had answered 4 of the
delatad questions correctly and got 40 marks.
whereas student B had answercd 10 of the
Ceseted questions correctly and got 35 narks,
[ tliis sifuation

. Aand B werg cqually benefited.

L Aand 8 |ost equaliy,

1. B lost more than A,

. Alostmore than B,

Ul TRIFR 4UMET 98 7 oF-vw dier ofdy
T e B wed aindt 59 & e S oo
m#ﬂ:r#ﬂrﬁ:#{ﬂrﬁsﬁém
ﬁ:ﬂﬁiﬁﬂmﬂrﬂﬁnﬁ?mﬁﬁﬁﬂzﬁ
F L ZIT 79 P 9B
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A cireular ruthling track has six faoes, each 1
m owide. How far abiead (in metres) shonld
the runser in the cutarine |ane start Eritm, s
&% to cover e same distance in one lap as
the ruaner in e innermest [ane?

. a=x L n

3. 12= 4. 4=

feet oidnaoi & wig ¥ fae

OO, 08, K5 T0 T0, TO, HE B2, 85 80, 95 95,
TR, 164, 1601,

MR T Fa T T g &
. Sge < HifEgaT < Omen
i AT < AR < it
3. A < ;mftoer « aEF
4 mﬁ:aarrcagma:cmﬂ:

Fir the following set of ohserved valiyes
{5ﬂ.55165.?ﬂ.Tﬂ.TﬂiTﬂ,Ez,ES,QH,QS,QS,
o, 160, 100,

which of the statements ts true?

. mode < median < mean

2. mode < mean < median

1. mean < median < mode

£ median < mode < mean

% D = ABC + BCA + CAB gt &% A, B A®r ©
SHAT qEUR & AHF £ 0w D @ foursw
&

i 37 AT 0

. A AT AR

3. wE Mg AR

4 20 HIT 27 & 7 fRd 2 aft

T D = ABC + BCA 4 CAB where A. B and
are decimal digits, then D s divisible By

1. 37 and 29

2. 37 be nex 29

29 but not 37

neither 29 ot 37

Ll

Know More
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17,

WO G AT OWEAT AT SEedn Fomas oA |noiyw)
{° R TRIY b WL R FefH o - s
SRR RO s B ORVIRE gien TR
oA D aw o Wae s 7R TR
TRF rods & 1%

. ph=T2 3 saiad
2 2
3 £ o= a--l ¢I s EE
s z
Twe o selotiony X end Y cotaining

gredionis A, B and C in proportions b
and oAk respeetivedy, are mmised. Far the
resuliant mixiore o have A, B and € in equa!
propartion, 1t s negessary that

| | W

|I = e j- I:'. : T
L "

TRl Ct+id

1 L =-—- d b =—
¢ 2

e X dag agwh &« Fyr | a0 &
S F aser w1t e g owie & wafen

IRIT A

] o o™ ].r'--"

L- #i i

T & & §7 a1 3w =it 7@

AT I &

I, x du ¢ H AT WE-EET A H 0
# AT MR AAgT F )

g x dM ¢ F ALY @R OB oA
HRHR £

3. kT F N WE-UAW A & i 6
WP FHIT

4. v @UT x & AS0 FO-0RE J99 A F

£ dAfFsrndt 75 2

¥

Scateer plots for pairs of observations on the
variahies v oand v in samples A and B arc
sticiwil 19 the fTgore.

& K
[ ] w o =
H " [
il W ¥l © Tt
i & &
" X 2=
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3 RAsAng

wehien ol the taiicesing iz spaersta by e

[HiHs™

o Loapelafice
sovoigec i Athanin B

Delwess v oaad v 0s

A Cosrcigiian between v oand 1 s
alwent in 3,
3. Coredlation betwsen v oand 1 13

Ve RORer 13 A 100 i
4. v aod xeve A cause - efieor
reletionstip in AL Bat not in 13

Th HEEW UIEE W Tsd FR & Hoa
TR F TS m REi aqa -
| EHET ‘a"ﬂ:g;;r

2, &
1. A aX Ei
4. Faiaa YT

in 1he context of 1wy a plane sorfaes, which
of the Following polyeons s the ndd onc o ?

. Coutlakcral trnanzle

2, Bguare

2. Begular peringon

4. Hegwlar hexagon

TR ¥gd ahmh s & w0 & i
I ¥ 2T w o g g oz R
AR OO W W oY &Er I & o
5 ¥ ®vim Froow & mEiRe dorer

A ETAT
I 2. 1
.= X 3. 1 ¥

An deal pendulume oscifbates with anpular
muplitade of 30° from the verival. IT i1 5
observed ot a random insiant of dme. ity
angllar doviation from the vartical s most
lixely 1o be
I F

2 iR
L. e 4,

T 5"

AR CSELDOONT & FA NOODLES § )
SPUOS T T TerT B |

F.- saAallAD 2. RS

g DI
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16,

16,

1 F.

L7,

[7 PRIy CTHLN RS
SR Y B Erac S S RO R
FoooRARLAD =
.0 BARAM 4,

Fry et EHed b

SOLTE
NN

w5 # fgae Fow wras T, Raw
T VA A& R &Y yAw ¥ v maET
oAt 3 TEeuaSeY oW 16 o TEEA
EEC I EROr I e ) s e g i el
& TRaa faemdigt 2 & B & ar
TAT 2, ST T AT # oA

-

d 2 |
. 25 4, 7

A studert 18 [ree 10 chooge enly Chemiesiry,
aniv Bipglooy or both, IF qor of 32 students.
been chosen By 16 and
Blory e 25, then o gy stackones Jiave
Chaosen Biafogy hot ned Chomistry?

Y X i

3. 23 4 1

Chermnesiry  iras

el g agA & B @ 2T mmw
Frer FUTEA (9T ZaTY IO F9)
L ot I TR UARHE (R R HHD

AW T W 3T 990 AVOES (R

# 3 B
e Ialy WOT W (R S 3
M Ee # 350 aFd WA (3T

i EH) £

!:n.l-

. mﬁmmmm#m

aan ot F woneRe B
4.« FHTE A" W FHEET 9@ A
AT BT H UATEHE B

The hift {fupward force due 10 2§ paierated

by the wings and cogines of zn aircrall is

L. positive {upwards) whike [anding and

negative (downwards) while laking off,

nepative (downwardst while landing

and positive (upwards) while taking of%

3. negative (downwards) while landing as
il as whe tekmg off

4. postiive {upywacds ) while landing as weil
as whkke Luking off,

-k
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19,

I HITT & fe W9 & wawes 7 39
WA wamy & R wmEr f WA H 4
AELT IRE ar

L 3 Q

&
1. I# .
J. i 4 0K

Areus of three pans of o receanele are riven
im il of emt. What 15 the toil area af 1he

rectyngle?
| : =
131, 2

6
1. 18 2. 24
3. 16 4, {8

A= A owrdr Aofr 3 o BT B 7ma st

NN A
a;@ .

Find the missing figure in the following
ACQUCTTIEL,

Know More




20, W3 ABCH Al 11, BC = o, AC = &0, 73
BC =5 w9 g O giem AQ

w T p PPuGSE € BT mrane v el
#l wrrfasker

! L Gl dew BT 2. T+ TR
B OEG Im s .
3 EJ.TJ' ‘I'Elr'?t"] 4. '-thJn bi-;é}"'f*
B > C 2. The El":::&i caAnG:ty Ly wf consta™t volume of 4
| Metdl, &5 a funchon of temneripre r
(Mot to Senge T ' e
I} al -- 587 wihere o and 7 ree consian.s, Toa
¢ b G IR AT v.‘l:'.p:if['ldr.'nl:E al ne enirooy ol
i 1. . conistant volums s
T [ . 3464 . 1
foal + A7 Ioowil+ g
20.  iniriangle ARC, AR~ 1], BC - 6f, AL — 60, 3. %“Tﬁﬁ"’“ +. %HTJrlﬂTl
L o *
afd O is the mid-point of BC. Then A iy
A ; I .
3. 3] F gle wof e g - ey g
FEE =012, OUT &, TR Wged MR 2y
s & A dw & goiE wed 3 owe
" >
= = qT o Wi s demshew 3 5
[Hot o sealeld INTERT & F7%iaT
. 25 2 240 R St
:'L jﬂ_j 3 .:'I-ﬁ.[' ]r_kﬂT (l '!' m_ul:) E. _;I:HT e Il.lkﬂ'T
; e
HOT/PART- B gy o~
-"'_—-I—_.-_ gt e 5
23, The rc;ttfhcmal ericrgy levels of 2 motecule are
2. RESA EHE, 9T A A fo =g P+ 1), where £ = 0,12, and I
AaE L & Rl amwes A rerees 15 0ts monwent of inertin. The contribution of
. v B & the rolational meotion W the Helmhbalz free
e =NerEy per modecule, ab low temperatires in a
ﬁﬁﬂﬁﬁ;{ ! S RAlT c 31 53’7@? H ar r=am RIS ‘ Eas of thesg molecules, 3
oA b O dEmmst 4 3ot & Trainiay
L E HI
| 3AMS 2, SEUrS L —RaT(1 4 2=) 2 kT e ke
3. 6T I 4. 5Ty = "
-
3. —RgT d. =3kt o loket
21,  Three identica 1-‘.pin-% particles of mass m are
confined fo 2 one-dhnensional box of lenath 2. T4 Al B L] #F F9RF 1My F w oy

L. hut are otherwise tree, Ase uraing that they

are non-interacting, the enerates of the fowest
) . : ZRA
o energy cigensiates, in unity of : L. are
o

W & R et e B ofr S
AT ST &FAl B AR g 3ot Y A o7
AlRETH N F oot oFET ooiEwar F %

1. 3and & 2, & and 9 mEfens  ITaT M W] WFEeR oA
3. band ] 4, 3and 9 FaOEUT W OFET |
_ Ao _ e
¥4 W.mﬂ_qrﬁqeﬁmmﬁm& . 1—e *&T 3. g t¥gT
UEEE I i i i P L # Jaah (fi‘ 4. scosech G{'—w;]
=)

A=[§F1
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24. The vibrationa! maotion of 3 diatomic
It_ml-:h::ulﬂ may be comnsidered 4o be thet of 2
simpie  harmonic  oillator  with AT R
frequency w. If a gas of there molecnles is at
2 wanpertiure T, what i= the prabability that a
randomly picked molecule will be found in
its lowest vibrational crate?

L g
1. 31— kaT 1 g wkgl
Fuar ™ J
3. tenh| — gy 8 Py
L - —Lase L
.H'ET;'I 2 ipTJ

25 ﬁmmﬁmﬁmnmﬁﬁﬁﬂqﬁm
7oA wEf dm & wewsr PaT
AW Hhesa WO A oW e
AT FAL @ 3 dear sy S

. #(1—) 2. VA
3, i, —
VA

25, Comsider an ideal Fermi gas in a grand
canonical ensembia at o constant chemicsl
potenitial. The varance of the Glocupation
mimber of the single particle energy level
with mean occupation number 5 is

. fi{1— ) 2, VA
I 4 =

26. ﬁmqﬁmﬂﬁwmﬁﬁmﬁm‘mﬁh
M g1 AND Fyiz ¥

QW e 1 Fawr G2 & st
qT
2 O Nz 3o g+ M1 2 30

qY

L oFKMBvari® ) A A
e ey

4. 1) & J a3y g O 37 K By @
FTA U

+B-H
$/27 CISR/13-58H—2A

16,

7.

17.
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Consider the follovring circuit, consicting of
&1 R3S Rlip-flop and two AND pates.

wWhich of the following connections will
allow the entire circuit to a0t as g 37 flip-
Tiog?

Eooonnect {J to pan | and § o pin 2

2. connect Q to pin 2 and § to pin 1

3. coneect O 1o K input and Q o ] input
4, connect () to | input and Q to K inpig

e T ROl A V(4 B.C) w AW
oret €, et A, B aw o 2fy-amudr a7 ¥

I Yo ABRC + ABC + ABC + ARE
2. ¥ = ABC + ABC + ABE + ABC
3, ¥ = ABC + ABC + ABC + ABC
4, Y =ABC + ABC + ABC + AR

The truth table below pives the vabue
Y(A.B,.C) where A, § and £ are binary
variabjes.




A%,

5.8-H

The output ¥ can e reproscnesd Ly

|, ¥ = ABC + ABC ~ ABC + ABC
.Y = A80 + ABC + ABC 4 ARG
IV = A30 + AR + ARC + 4B
4, ¥ = ABC + ABC + AEC + ABC

T T # Tk Farashrd fBwas
AT 7|

Gl

T

T S " L i

L

#. Asimuesondad sgnal i3 anonpot o the fellowing

wirgr
Ver
p 2 2 F
g i
ol c |

b N [ '

Which of the following gra ph: Fest deseribes
the output wavefiom?

[
|
|
|

29, fAr= ofgw & Gud oeftw @ v,
e & U oAe v @ saaEdig
gred o w3

IR o |

5127 CISR/8-58H—2B
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o T A oar s & o 4 7w s
W T O W EEd el AT efr &

=

et

A snusoidal voltaga having a peak valye of

¥Yp IS an inpe 1o he fulloaving circiir, in
which the D¢ voltage is .

K
i
v s VRN, A Y
e ‘-‘ .,_i.. I
I3
; 5 Irgan - T I

l | R ;
o 2 (R R

Assuming an ideal diode, which of the
following  hest  deseribes  (he GUTJILE
waveform?

11

%11

3.

HELE ¢ &1 U WETAMR qiE 0 )
| a 0 0
E ATegg A=(El 0 a}%lﬁ‘reﬂa«“

0 {
mﬁmﬁﬂmﬁm%ﬂﬁr@mﬁ

i O

3. pgin 4:

Cne of the etgenvalues of the matrix 2? i

a 0
€", where A = ( LI -:I). The product of
g a O
~ the other two eizenvalues of g4 s
b @=n 7. g
2. g7 4.

WETE flal = 1+ 52+ 322 & Ao HESET

(Pux) = L2 (1) = 3, P(a) = Les5a? - 1)) @

FEETe WO #9 fox)=-roa i1 &l art o
T OHH T

. 174 R g
j. 2 4. 4
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i2

3. The polynomial F{x}=1+5x+3x? i
WIlen 2% a linear combination of the
Legendre polynomials
(Fuij = LP(x) = x, Py(x) = j(327 - 1))
as f(x) = ¥y £, Py (2). The value of ¢, ts
. 174 2. 1/2
A 4. 4

3. % 2=0 9 KR T = amar aew £
TR T 7 aas 9T aNEEa
§ ir tanhiz wm!

¥ sinwm:

I 4 2. #H
3 2 4. 0 =
34. The integral I = | e’dz iy evaluated from
. the peint (—1,0) to (1,0) along the contour
32. The vat ‘ Cr LA as i, s
¥ '-“F of .ﬂ'lﬁ indégral !Ffﬂn R oty G, which is an arc of the parabolz y = x* —
whnere (15 8 circle of radios 1 lraversed 1, as shown in the figure.
counter-clockwise, with centreat z = 0, i3
1. 4 2. & Im -
3. 2 4, f

33, :~ﬁ1ﬂﬂ‘ﬂﬂﬂgﬂ m EAE ¥ UE W
W FaHEE AE —yv? W WA ST AT
P @ oy vr fEmRiw & oawr v Ao
A c=oww Ay, A i I

PN The value of 7 i3
- FFot
. tge m :'Fﬁﬁj 1. 0 2. Zslnhl
3 s L 3. e*'sinh 1 4. g+e-t
| i+ ¥egk . 1-[-|.-.Eili"
3s. F&mﬁuﬁﬂdmsﬂmmF
33. A pacticle of mass m, moving along the x- Cr o g G 5222 4 3y =
. " 4 :r
direction, experiences a damping force —yv?, = o o
where v is 8 constant and v s s SN &
mﬂ:tmmus.spmﬁ.lfthcspwdatt=ﬂia Ly =2+ Bx’ z. J’“"h*';%
¥, the & at 4 j
L -PE&EI e £ s 3 y=4x+ Bx? 4. :..I'=ﬂ=i-i3I
l. e m E.ﬁrzﬁj "
1+ ln
3. ;??E':E s ..ﬁ!_ﬁ 35.  In tevins of arbitrary constants & and B, the
14¢ m Eﬂﬂdﬂzﬂ.l selution o the differential equation
&Y ey
M. @ R & weflia ¥ wamrem (= [ otas FgE T gt A
. is
W AW W . £ G IR L. y =24 Bx? L gasdynit
(~L,0) & (1.0) Rigat & vy Frwrar smar ) ) ;I sy ‘. B
= + ; =—-4—
L F IO y=x'—1 &7 99 £ ¢ 7 B Pl
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aitr,

37

37,

5-B-H

W T WNE VE) = -k/r (R &
EHRE TRy & ¥ affa smeder o
REGHTT m F YFdat iy O @A o

mﬂﬁ:‘rwﬂ?mmmﬁ#ﬁﬁmﬁﬁﬁﬁ
HGdT) T & MBFT 3 8 oo o7 B

Vir) = —E-E

roopd

9o T R wohy w@w of w o
WITORART § o ooy e op 398 sl
T A ¥ L. W UL A ¥

1. [12km?p}i/2 2. (122 p]~3/
3. {12kem?p}i/e 4. [12kmig] -4

In the attractive Kepler problem deseribed by
the central potential V{r) = ~k/r (where k&
1 3 positive constant), & particle of mass m
with a non-zero angular momentum  can
acver reach the centre due 1o the centrifugal

basrier. If we modify the potential to
S Kk B
e

ofie firds that there is 2 critical value of the
enguiar momentusm €. below which there is
no cenirifisgal barrier, This value of £, is

b [12km*g12 - 2 [12km3g)-1/2
3. [12km?giH4 4. [12km2 8]~V

g x = )& Wi F=P¢:ﬂsh(€]ﬂim
7 O BET W W ZEA m & T a
EEA wWH

mEI T
1+ n T ‘E
m F ’m
mid 1
3. EH g —2.-1-.-—
/ m 4. Zm / v

The time peried of a particle of mass m.
undergoing small oscillations around x = 0.

in the potentiat ¥ = V, cosh (ﬂ,is
A mii mlt
m a. Zn '_:tl-'.,
7
3 3 f, Zil®
T i—"_i-'n 4. E‘H’ m

13

33,

38,

39
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TIE- - O WREwRT e 4 & oo

A= B+ Cw Wy A oW B &g

" #E ¥ 4§ Raer &1 & v

1. E.atnca’m’iiﬁrﬂmiﬁ‘rmt

2. RFOTCF gEqAET & O A & sorae
" ¥irF &

3. #O F JTIAAT ¥ B & 35 wEen
¥ 7 SR S oA E

4. B O3 % e quitdy &
Ty ¥

Consider the decay A< FB+C of a

relativistic spin- i particle 4. Which of the

following statements is true in the regt frame

o the particle A7

|. Thespin of both £ and £ may l:-ci

4. The sum of the messes of B and € is
greatar than the mmass of A

3. The energy of B s uniquely determined

by the maszes of the particles
4. The spin of both B and C may be integral

ﬁﬂrﬁhﬁmﬂmmﬁﬁqﬁmTrﬂﬁ
W E g & A W ™ (R
&)

xy-0 R T I &, THE AW A2,

U el & @ g Ry W ool debe
g E ¥ -

| Heelar 4 E] 2. £22(2f— ]
3. B-z7 4 £ 4. Levgp ]




SRk

3%

40,

0.

Two cumentcarrying circular foops, sach of
radius A, arc placed pemendicelar o wach
other, as shown in the Heere below,

The laop in the xy-piane camries a corrent 7
white that in the x2-plane carries & current

2. The resulting magnetic feld B at the
ONIRI S

I B2 [ + K] 2, K28 (27— ]

ol R } A
3. J;H—':'[—E; + i} 4, EIE;E{—E; — k]

GRS WYET P = gbi At v dgue gfavya
A g v Tar m ¥ gwE arg & sna
+q Td7g (Lb) TW -gq R (L-p) ue
s ¥ fdg (L/2.0) W TR &emq

L (l 2 ) Mk L
tég \EE | R4 450 " liT+abi]iie
A
; (. g, =
T L2 y LA

An glectric dipnle of dipole moment B = b
15 placed at the origin in the vicinity of two
chisrges +q anel ~q at (L,5) and (L, --b),
respectively, as showt in the fipure below,
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41.

dl.

¥
; ~ ot By
. .-
P A i
— e W s
'!:J: {f.-'?.-']}
: h
-7 [d..-)

Fhe electrostatic potential 3t the peind
(L/2,0) s

| q_h{i_[_ F) ) y Anhl
Coameg WA LTyap? " omepfrEeentisde
ks b
: PR d. ke
mEgLe o il

T (Young) & is-tmfe s & veadf
var-yfed aomyr w1 39anr @ & proeh
oy & gdmreor & 450 & v e o
TIROT M & U@ A u swd ¥ uw
R F ArAe W omer & o of woaR
giewn fasm & afteas qaur ~gEas
AN FHY, by, T [y B O AT
wer“ignte 3 qfisra T ¢

Intax+lmin
VI 2
I, e Vg =
Fati] .
3. : q. =

A monochremztic and linearly poltarised light
5 used in 2 Young's double 5lit experiment,
A linear polarizer, whose pexs axis is at an
angle 45 to the palarization of the incident
wave, 1§ placed in flont of one of the shis, IF
bner  20d Mo, respectively, denote the
iaximim and minimum intensities of the

tnterference  patern an the  sereem,  the

B Jd d 5 .|' T : =
visibility, defined as the ratin max—imis .
rrnd_t‘l' fmm
L
"3
q 42

B o

¥

-

3 0.
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41

41,

ANTETF Se0ai® ¢ = 4 %5 WoadrT Areaw
H Tagys 4o Rl fan woiE dnlr Broow
ST F R gRd sy

Fﬂ;-:, V=% H, COSLddl - gy — -:nﬁy:,l
e, A M, oW & ey wod T £
E{x,y) ¥

L, i saflac{ =v3i + }) cos{at = ax — iy
2 % uoltat (V3 + Y cos{wt — ay — aFy)
5. #ghoc (3t — ) cos{wt — ux ~ av3y)
4. % ttoHge (=31 — Fleoslet — ax — a3y}

AN crsctromagnetic wave propagates in @ non-
magaeirc medium  with rclative  permittivity

€ = 4. The magnetic ficid for thig wave |s

Hix,v) =EH, cos{awt — ax ~ av3y)
where Hy i3 2 eomstant.  The corresponding
electric field E(x, ¥ I8

i. i poHpc(—3i + ) eos{est — ax - a:ﬁ}-'}
2. ::r Moffge V3T 4+ [) cos{art — ax — av3y)
3. 7 pgHee (VY — ) cosfwt — ax — zyv3y)

q. % ".IuHﬂl': {_ﬁf __F] fﬂﬁ{-ﬁlt ol & Sy E\rﬂ-}:}"}

Hix.y.2) = 2mate? + 2maty? + B mets?

¥ i oy avdr v 28w gre e
S # fssraw saen w7 (he € 2

Hit
[, 5/2
3. 372

ol
4. 1/2

The ground state ¢nergy of an anisotropic

harmonic osciflator deseribed by the potential
1

Vix, ¥, 2) = Emm;’xi + Ima’y* + Bmwiz®

(in wnits of Ao} is
R
3. 3/

2. 742
4. 142
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44,

44,

45,

45

WETTH  NWOTUWT 10} & EEmEE m gum
ﬂmmmﬂﬁmﬂﬂﬁﬁﬂ?ﬁ?#
TUTE FYT waw # wiATooardwt 3
TIGTRT Ax Ap & AT R/Z2 30 3EEn
e ™Ry B o(wpr ¢ Thuuw @ p oHEAw
ﬁaﬂmﬁavﬁmmayﬁmﬁ%

L AR
], -ll - 2 A

&

h e
thy q

b ot £ 2

_h
A

Thr; Ipmdu-:t Axr Ap of uncertainges in the
pPostion  aidd momenturn of g simple
harmenic oscillator of mass w and angular
frequency e in the ground state |03, is hj2
The value of the product Ax Ap in the state
L) L\where £ 15 a constant and f is the
MHNMENLLM operator) is

| I, ¥
¥, = / - 2 h
« A AL
A, 2 4 s
afe BIRFAA SUATO] & YA & Fie waa

B
B = = dral 4 [ :
ﬁ L) E'Ef'zia—lfﬂ = E'ﬁ"mn(ﬂ

T WA AT B
. —I12BcY 1 —=B2 eV
3. 95 eV 4. =51V

Let the waevefunction of the electron in a
hydropen atom be

1 2 1

'n"-"'{.rﬁ = ﬁﬂhz{m{ﬂ ¥ J;‘Pzi—tfﬂ 7 _'ﬁ—'?"*i::m(ﬂ
WheTe @nun () 2re the eigenstates of the

Hamiltonwn iy the standard notztion. The

expectation value of the energy in this state is

I, —108c¢Y ., ~G62eV

i, —9.5eV 4, —51eV

Know More
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47,

47,

"3-B-H

PART/HT-C

HBE & wwET
{10.0,10.0.9.9,9.9,9.8,9.9,9.9,9.9,9.8,9.9}
F AF e e adiaoa g

i. 0.10 2. 0.07

3. 0.0 4, 0.04

The standard deviation of the following sat of
data

{10.3,10.0,9.9,99, 92 2.9, 2.9,9.9,9.8,5.9)
1% nearsst Lo
1. &.10

3. 0,01

2. 007
4. .04

YARAW W] HF FRENfaw F ¥ faw

The diatomic molecule HF has an a ion
e in the rotational band at 40 e~ for Gie
isotope 'F. The commesponding line for the
isotope "’F will be shifted by approximately
1. G.05cmL 2. 0,11 et

3. 0.3%3cm™! 4. 0.01cm™"

AT H OO SAATi AT ISR Mee
(n=4 !=2) 3 T & emwr oo 5 it
(e T 3l TR ST T3 & = ot
A&}

a=3

i=0 =1 1=

ﬂ:l.
1 I."'_::I_

BW T W A ¥ veutadd T

I (r=21i=1) H 8¢ & FW P
qIoT FAust & T 9T, AT in =3, { =

16

4%,

49,

43,
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UH &Y @A oy 3odas YET f Beenee

iy EE

i.3/4 & Lf2

3. 1/4 &, 0

The excited state (m=4, =2 of ap

¢lectron in an alom may fecay to one or more
of the iower cnergy levels shown in the

fiagram below,

n=d
=7

=3
EX ¥ i=1

H=2
I==1

Of the fotal emitted light, a fraction 1/4
comes from the decay to the gtate (n =2
{=1) DBased on selection rules, the
ractional intensity of the emission ling due o
the decay to the state {fn »= 3, [ = 1), will be
l. 3/4 2. 172

3. t/4 4. O

TF SFTY IR T WA 1 em” Bt 00 nm

Hr fdlsd A (R A6 1 = 500 e 93
3HE T Ber B & AT (mode) TR

L]
1. 109 2. 107
3. 191 4, 107

The voleme of an optical cavity is 1 om’,
The aumber of modes it ¢an suppoet within a
oandwidth of 0.] nm, centred at A = S00 nm,
14 of the order of
. 104

3. 1pie

2. 105
4, 107

THEH TUEAT (BaTi0,) FERE (TR ©w
TIRHT WEthge waar k3@ Batt
NEF TR BN g ¥k Nt o & o
N T & v 4 oawlE Tt &z o b
A (Fred) § donfim et e
(mode} BT ST D




=1

3.

d-B-ET

Bariumn Titanate {BaTi0,} crystz! has a cubie
peravakite struciure, where the Ba?* ions are
al the vertices of a unit eube, the 32~ jons are
at the gentres of the faces while the T is at
the centre. The number of npumt phonon
modes ol the grystal i

O FEr (Bheee) 7wt wehr &
fery oiaIooT wik) = w, — gk? ¥ =qFT Frd
¢ IEf w, O o Yers BRReF oo, @
P06 B &7 & = wela S -
WeTed AP T & gemTaeh gl

. (ap — @2 2 (g — )

3, foig — @) 3. (e — i)

The dizpersion relation of optical phonons in
2 cubic crystal is given by w(k) = &), — ak?
where wy and @ are positive constants, The
contrrbution o the density of states due to
thﬂqﬂ phonons with frequencies just below
<y ¥ praporional to
I, (o — w)?/2

X {mn = ﬁ'.!];':

2. El:l:}u e M}ifz
$. (wg—re}

5/27 DiSRMBSBH—3:
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<75

o3

RfvsT Fam  (oed & wreEsm
WHRLHT ¥ AT () B o
(FR AW N qu" T 116 eV
MISHT & qOiEeiE 12 9% heeew
SHEleT & WY SSUATT 0.4, b1 2T &
HAT T T T AT A UTIR ¥ fe

T WO FG AT &
[, 0.01eV 2. 008 eV
3. 002 eV 4 (04 eV

A stlfeon crystal is doped with phosphorus
atoms. {The pinding ¢nergy of a H atom is
5.6 eV, the dielectric constant of silicon is
12 and the effective mass of clecirons in the
crystal is 0.4 m,.) The gap between the donor
energy kevel and the bottom of the conduciion
band is nearest to
I. 0.01 eV

3. 002 ev

2. 0.08 oV
4, .04 2V

mmﬁl YW HEETET
I=3/2 99 1/2 & g whvia wi

ﬂﬂf-‘Fﬁ- G ) ﬁﬂtﬂﬁ ﬂr_!x]_l.l'z_.l'lrﬂr}:illu'g Eﬁ?ﬁ-
i, 32 2. 174
3. 5/4 5. 172

Assume that pion-nucleon scattering at fow
encrgies, in which isospin i5 conserved, is
described i‘}y the effective interaction
potential Ve = F(r) I -], where F(r) isa
ﬂ:m:uun l.'.l-f ﬂ'lE.‘ ractial separation r and f and
fy denote, respectively, the isospin vectors of
a pion and the mrcleon. The ratic
Tp=af2/ Opey yo of the scattering cross-sections
corresponding to total isospins f = 3/2 and

172 .18
1. 372 2. 1/4
3. 5/4 1, 172
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54. UE A%F gEH-GHES 2+ 1 Feafed
HIET # AT TRTOT IEFESS & AW
FaR Falt daowr & &g 2| ¥ OB
T qIwoT-wHAr 0 Bl SEF N TaTeor
[hd WhH & A
2. 2 gy
1. Ay afye

4.@3&?@

54, A nuclens decays by the cioission of a
gamma ray from an excited state of spin-

parity 2% to the ground state with spin-parity

(%, What is the type of the cormssponding <

radiation?

I. magnetic dipole

2. eledtnic quadrupole
3. electrre dipole

4. maenctic quadrepole

35, WH-ER Aif®E 5 Fufas 35547 F s

frwerier 3l w0 e 3 Rore aw §

o E, = 1.35 MeV

— R L

4"' E, = 117 Me¥

~2AF] 54
if E, = 0.56 MeV
AE

ﬂ'* —— En = (} Melf
T _Ey T FEHOT-TH P g

. 1" 2 T

B & 4. 2°

23, The low lying energy levels due to the
vibrabional ewcltations of an  even-even

nucteus are shown in the figure below, 57,

5-B-H
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E,‘ ® 1. 35 Mayf

E, = 1.25 MeV
E, = 1.17 MeV

E, = 0.56MeV

£, = OMeV

The spin-parity f? of the level E; is
| o T

¢ & T

i—x{l—-:-::"], O=<x<a' =1

I Lixx') = )
E:r:’{l—x], Dy x|

J x{x' -1} OGoxaox' <l
2. r{xL —
(%) {x’{l-—:-:}. 0=x<x<1
1
—=xf1l —-x": O=xx' <1
3.Emmﬂ=[12 ’
' EITI"I}, Qax'<a<t

o [’ —1), fxx<x' <l
& OLx, ::L
St Tx—1), D= <x<]

The GCGreen's function O(x 7 {for the

2
cauation a dﬁﬂ = flx}, with the boundary
values w{0) = 0 and p{1) =0, is

1
—xil—2", Dboxx o)
. Gl x") = [i : :

Ex"[l—-r}, 0z’ & w e

xfx' — 1), O=x<x' <1
x'M(1—x} 0cCcxr<x<

1
-"-E-Jr.'{i -3, 0<€x<x <1

2 Gfxx) = [

b Glxrx') =1 | ; ;
EI{-I—I}, Doy <yr=<1

xix'—=1), O<x<x"<1
i1 G : : =LJ 1
k) (r—1), O exal

TG v 4 x 4 TcHAFF IR 8T M 44
HIFAN ATHE A, €4 At4 =4 i Ha=
wL dl AF oy Sedidd aaEt #owe

wraY
Y 2,10
3, 12 . 16
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37, A 4 X4 pomplex metrix A satisfies the
relation ATA =4 [, where I is the £ x 4
ety marrin, The number of independent
real parameters of 4 is

| 2. 10
3. 12 1. 16

. f.i!.' Lz

SR HRY WA 6, dz Y & s
ﬁmﬁaﬂﬂﬂﬁ?# A

58.  The contour € of the following intogral
f‘i Jz ~ 1)z - 3)
C

(z2 - 357

in the complex z-plane is shown in the figure
befow,

- l@—

5-B-H
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55,

a9,

6{,

64.

This intepral is equivatent 1o an integral alomy
the contours

FHRAAT (trapezoidal) BT F agET 02 #
JeIT % Tt A wAE [ x%dx @ AW

T
[.0.30

3034 1,

The vaiue of the integral | ul x2dx, evaluated

using the trapezoidal rule with a step size of
b.2, 13
. 0.30

3. 0.54

2, 39
4. .27

U O F CHRRET oy o# (e
TR #) ewier L= {14’ - ) ¥ e
F OF §1 AT 9¥ 97 BET: =0
i x—u#f-:ﬂmx-xﬂﬁqgﬂ##
T EYeit

.:l.'u-' i a
" o2sintig 2. 2% Nt
1 s
Y. =xfrcott ry .
2 0 & Zoosd i

The motion of a particle in one dimension is
desctibed by  the Laprangian £ =

L

E({%‘]E ~ IE) 1R suitzbie units, The value of

the action aleng the classical path fromx = 0
aAt=0wx=x,a80¢ = {, i3

Know More
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&
__BE Loz
25N £y & z st by
3 Xg
3. —xgcott, f, e

$eARR, 30yFT sEEd &, .

H=>(p+x?) & o oX (p+vZz)@
mmmm

1. Vip—x %op—ix

1. p+ix

The Hamiltonfan of a classicel orce
dimengional hattiionic oscitlator is

H = :}[pz + x°), in suitable units. The totl
tithe derivaiive of the dynamical variable

(p-!-ﬁx] S
1. ﬁp—x — 2%
64,
3, 0+ 42 4, x ++2p
GEAHEST o AYT T4eTd NI e @ TH
'aﬁﬂaﬁﬂmmﬁmﬂwmﬁ{ﬂﬁ
89 A U W B -0 9w TRy fRufa @
FIE¥ S0k ¢f2 &0 397 9To% el A SO
Tebaetr T Wiy
jis e A, e
T A3 eg B 5 o4
L 8
3 ﬁg& - 2 oF
A refativistic particle of mass m and charge e
12 moving m 8 uniform eleciric field of
cfrength £, Starting from rest 2 F = (, bow
much time wijl 1t take {0 reach the speed /27
PR 5 T
L .
L 3—!’!‘!1:'
.25 b g 65.

Tk FEET B A s demm Eomur
CF-HFE JEET 87 F vt & dea
¢ o (ugEw  FeEAt ) @l
B — 18] = 29 9% Ww @ §I vEd R
wOAHET e gw W oud TE v My
FEe A H gERlm AT 5F ¥ ae
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G WA A UES TR & ued deE

SE MAE)
i ?:E{Hﬂ 2+ K
5. (04 k) 4. 71+ )

[n an ingrhal frame, apiform electric and
magnetic tields E and B are perpendicular to
each other and satisfy [B|" — [B]" = 29 (in
sujtable units). Im apother inestial frame,

which moves at a copstant vcloctty with
respesd 10 the first frame, the magnetic field is

25 k. [n the second Irame, an electric figld
coisistent wilh the previous nbiervations is
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Electomagnetic wave of angular frequency

i I8 propagating in a medium in which, over

a band of frequencies, the refractive ndex is
e

m{ar} = 1 - (En_[,) , WHErS g 15 4 Constant.

The ratio v, fo, of the group velocity to the
phase velooity at e = wq 2 is
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A rotating spherical shell of vniform surface
charge and mass density has totzl miss M and
charge {. IY iis angular momentum is L snd
magnetc moment is g, then the retio /L is
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Comsider the operator A, = Lop, — Lyt
where L; and pm denote, rc:sré::tivcly, thy
componetts of the ahgular momentum and
momentitn  oparators.  The  comoudator
Eﬂr: .T:], where x is the x-composient of the
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1. —ik{zp, + vp, ) nd
3. Rz + yby) . iA(zp: - ypy)
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A& ove-dimensionat system is described by the
o k E

Hamiltonian & = f;-kilx! {where A > 0).

The ground state cnerey varies as 2 Tunction of A
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II" the position of the electron in 1w groupd
state of a Hydrogen atom s measured. o
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probability that it will be found at a distance
¥ o dp (ay being Bohr radiug) is nearest i
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A sysiem of SpAn— particles is prepared 1o be

in the eigensiate of o, wits cipenvalue 41,
vhe system 15 rotated by an angle of
G0 about the x-gxis. Afior the folalion, the
fraction of the particles 1hat wifl b measured
to be In the sipemstate of o, with eigenvalue
+1is
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where the spin oy = 41 and [ is 8 positive
constant. Al inverse femperatir f = 17k, 7,
the correlation function between the nearest
netghbour spins (o0, , ) s

| e #fef] 4 e8I} 2 o281

3. eank(£f3 i, coth(fZ/}

Know More




1.

71.

T,

S-H-H

g wfraeea & s aw W gi-faste
aH T THOEINAT fT BE FT W IET
v & wATerr ger

B P8 o

3. T2 143

At low  temperatures, o the  Dabhes
approxumation, the contmbation cof tiz
phonorns o the heat capecity of 8 two-
dimensige.al 20lid iz greportionat
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A paricle hops on & one-dimehsional latiise
with lattice spacing . The probability of the
particle o hop to the neighbouring site to fs
right is 1, while the correspending probability
to hop to the jfefl 18 g =1-p1 The rooi-

mean-squared deviation Ax = J{x?) — (x)?

in displacement after N sieps, is
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The ety evels asccpasibie to 3 moiecule
havas energles B, =0, £, = A and £ = 24
(where A 15 @ constani). A gas of these
malecdes 12 @ thermal  aqubibhum At
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74. The lnput ¥ to the following circuil i3 a

square wave as shown i the following IFWE,_
fijrure. |
L}
Bty [~ Jur
Which of the waveforms best deserhes the I_._. P |
nulpur? -
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75.  The amplitude of a carrier signat of frequency
fo 15 sinusoidally modulated st 5 frequency

[« fy. Which of the following grashs best
describes 118 pawer spectrum?
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