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You huve opted for English as medium of Question Paper. This Test Booklet contains
sevemly five (20 Part* A™25 Pact "B + 30 Part *C") Multiple Choice Questions (MCQs).
You are required o answer a maximum of 15, 20 and 20 questions from part"A' 'B* and
" respectively. If more than required number of questions are answered, only first 15,
28, 20 questions m Parts “A" “B” and *C" respectively, will be taken up lor cvaluation.
OMR answer sheet has been provided separaely. Before you siant fiiling up wour
particulars, please ensure that the booklet contains requisitc number of pages and that
these @e ot tom or mytifated. If it is so, you may request the Invigilator to chanpe the
beoklet of the same code. Likewise, check the OMR answer shect also. Sheets for rough
work have been appended to the test booklet,

Write your Roll No., Name and Serial Number of this Test Booklet on the OMR Answer
shoet in the space provided. Alse pat your signatures in the space earmarked,

You mnst darken the zppropriste circles with a black ball pen related tn Rpll
Mumber, Sohiert Code, Bonklet Code and Cenire Code on the OMR angwer sheet,

Il is ibe sole res ibili the cundidate to meticulpasly follaw the instructions
i Bn (he Answer Sheel, Giling which, the computer shall not be ahle tg decipher

the rorrert detsibs which m itimately resnft in loss, including rej
OMR antwer shiet.

Each quesiion in Pant ‘A’ carrics 2 marks, Part ‘B’ 3.5 marks, Part 'C’ § marks
respectively. There will be negative marking @ 25% (Part'A" 0.50 marks, Part 'B' 0,875
aewrks ard Part 'C' | 25 marks) for sach wrong answer.

Below each question m Part ‘A*, ‘B’ and 'C" four aliematives or responses are given.
Only onc of these aleruatives is the “comrect” option to the question, You have 1o find,
for each question, the comrect or the best answer.

Candidates found copying or resorling to any unfair means are liable 1o be disqualified
from this and fdure sxaminations.

Candidate should not write mnything anywhere TxCepl 4R gnswer shect or sheets lor

roacgh work

Usc of caiculator is not permitted,

After the fest is gver, 21 the perforatio int, téar the OMR anpswer sheet, han

over the ariginal OMR snswer sheet to the invigilator and im the ¢ fess
for L4 i

Candidetes who sit for the entire duration of the exam wili only be permitted to carry
therr Fesd bookler

S/27 CISRM8-5CH—189
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FEarFLIS T OF FUNDAMENTAL CONSTANTS

[“n, | Mass of clcciran TaETA FT ZETHRE 9.11 x 1 kp
it | Planck's constant Hiw g 6.63 x 107% 15
¢ | Charpe of electron SO &1 A 16 X107 ¢
kg | Boltzmann constant TeeaAw fHadis 1.38x 107" jx™
¢ Speed of light in vacuum | fagg & gamer q;[ T |30x109msT
G | Newton constant e fTAE 6.67 x 107" Nm’ kg2
Ry { Rydberg constant fsad Rragis 1097 %X 107 m™’
[ N, | Avogadro number WTERE He 6.023 % 10™ mole
£q | Permittivity of vacuum Wﬁfgﬂ T BBS4X 102 Fm ' |
o Permeability of vecuum gq;ﬁf SUTTAT 4rx 10" Hm''
R | Molar gas constant ATty Sraas B314 ) K mote !
I eV ] i eV 16x10~9y
| amu | amu 167 x 10 % kg




HIT/PART - A

T FHTE 20 km g R F amer ¥ R
TR T F 6 km W R, 30K A 6 km
6wy R & A ¥ R aw ot s
W I R My e b o sEa
7T w14 B et @we 41 W A
FRIRT By & 5 W

1. &kmTH# 2. 20 km 9f¥aH F
3. Mkm IR F 4. 10ion 2fr &

Amﬁnﬁmiﬂkmtnwmhm,tum
rightanddﬁmﬁhn,lhmdcrimﬁkm
towards west, He then tumns to his ket and
drives 4 km and fimally tums right and drives
14 km. Where is be from his starting poine?
f. &%m towards enst
2. M) km oowarids wesy
3. 1 bm towands north
4. 19 km towards sourth

F g & vneE NE ¥ 100 v R
we § ol ¥ w20 wnt W A
Hmwﬁﬂlm%ﬁﬂ%gﬁwtm
3% 80 Y o Re 5@ § wy A ¥ g
W UEt & & 4 el ¥ oft 5w B 2
TH OFAT 4 NF Y sk o B &
Frwrdd0&aly s e e
3T 35 5 vy Revt 3w oRRAy @

I. AW B Z&t # «ay 3 far )
2 AW B 2w afr 3t

. B¥A S guww ¥ ¥fw gl géi
4. Aﬂaﬂw#mmgl

- In an exsmimation 106 questions of | mark
cach arc given. Afier the examination, 20
quesions ae  dedcted  from  evaluation,
keaving 80 questions with » 1otaf of 106
marks. Stoderdt A had mswered 4 of the
mmmmwmm
wheyeas stwdent B had answered 10 of the
deicted questions correcily and got 35 marks.
In thés situstion

A and B were equally benefitted.
A and B fost equally,

B tost more thar A.

A lost more than B.

Lol

UF TR UEF 9F & veow dew ot
W39 Fi 7R a5d A & 9Ee ) gy
FET A & waw ¥ ey gk W
T 30 T @ B e Ag 3 A

H W gl 77w oy
I. 6= L 1=
3 12=x 4. 3n

A circular running teack has six lanes, zach |
m wide. How far zhead (in metres) shouid
the runner in the eetermost lane start from, so
as 1o cover the same distance in one lap as
the runner in the innermost lane?

i. &6n Z 10m
I 12rx £ in
e et & s & R

{66, 65, 65, 70, 78, 70, 70, 82, 83, 90, 95, 95,
100, 160, 1601,

Fieet & & &t W1 qowew @ &
L Waw < mitas < s
2. AGEE < AR < wftaw
3. Ay < Arftaer < G
4 mw-:igﬂvcm

For the following set of abserved values

{60, 65, 63, 70, 70, 70, 70, 82, 85, 90, 95, 95,
100, 160, 150},

which of the statements is true?

L. mode < median < mean

2. mode < mean < median

3. mean < median < mode

4,  median < mode < mean

A% D= ABC+RCA+CAB & Fe¥ A, B Fur
ZuAwT Sufy ¥ 3w § aw oA @
¥

1,  3774r 29

2. R AfkTo 8 aff
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1. ¥R A
4 29WMA T Bl & Y

If D = ABC + BCA + CAB where A, B and C
& decimal digits, then D is divisible by

1. 37end 29

2. 37 but not 29

3. 29 but not 37

4. neither 29 por 37

e fmgw v N o St A Fve &

AR & emw wem s00 wEeEhr Fw

WOARHS ¥ T SATA S o= afy

I *FYEd ¥R mrer gl

2. HRL W gy i Hr g

3 Ealed W B 3R wilw uweay
il

4. §AY B @ 3w wew s ufow
THFH gl

The dizmeters of the pinhales of two
otherwise identical cameras A and B are 500
wm and 200 pm, respectively. Then the
image in camera A will be

I sharper than in B

2. darkerthanin 8

3. less sharp and beighter than in B
4. sharper and brighter than in B

T y =227 AU y = 4x OF FTHY W Ry

Tigat o #rdin

R GCR R oA ]

2 Faw g Rgn w
3. & ¥ wfrw Riga a3
4. Fedlr o fig T adh

The curves of y = 2x%and y = 4x imersect
each other at

i.  only one point.

2. exactly two points.

3. more than two potnts.

4  no point at all.

10,

-2 43~ 42 467 417% — 182 4+ 3197

Lol
1. -5 2. 12
3. 95 4. 190

What is the value of 12— 22 4 32 _ 42 4
52— 4177 — 152 ¢ 19%9

1. =5 2, 12

3. 95 4. 190

B sew-Raw wAete # e owed ay o
TEAT, §T A W 1 aiFRe Bl b o
Bl Rar & #r desie 9 Bad b
T Bt 69 wei ® 70 Thedr B
8l ¥’ azat # dem ww oammt ke
hm#ﬁﬁma##mwﬁmﬁg‘rm

Fer vy Rrar &
1. 22 2. 25
3 24 4, 69

At a birthday party, every child pets 2
chocolates, svery mother gets | chocoiate,
while no father gets a chacolate, Tn total 69
persons get VG chocolates. [f the number of
chitdren iz half of the mmber of mothers gnd
fathers put together, then how many fathcrs
are there?

1. 22 2. 23

3. 21 4, &0

UF HUAFR 30cm % 40cm WIZNER &
mﬂ.wmsmwmwﬁ
gv. oF Fa7 Rgwmr mr ¥ sw ofie w5

e P
Y. &00m? 2, 350 cm?
3 4 em® 4, 700 et

A rectanguiar photo frame of size 30 cm x
4G cm has a photograph mounted at the
centre leaving 2 5 em border all around. The
area of the border is '
I. 600em?
3. 400 om?

2. 350 ¢m?
4. 700 cm?
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1.

11.

2.
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B gad amw % 4T g EREt gEw

Fo9eR 3R (FE A R ea)

1. o 3R ana geeEe (Y A
T FE A IEY I WveRE (0
& 3N ¥

2 AN 3 @A mmeAE @A $r o
7 AT ¥ 3FY o9 OEEE (WY
# ¥n B

1. A 3 @mFE W S A X Ied
oAy A A HoneRE ¢

4 A WS mEm owur @ O 3R
AT Wt & weeET ¥

The litt {zpward force due to air} penerated

by the wings and engines of 2n aircraf iz

1. positive (upwards) while landing and
negative (downwards) while taking off,

2. negative (downwards) while {anding

and positive (upwards) while taking off.

negalive {downwards) while landing as

well as while taking off,

4. positive {upwards} while landing 45 wel]
as while taking off,

FE ot Rl Fav wre Baw, Fa=
s fawme ar @t & gt b v @y
B oafr 32 Rmfiat & ¥ 16 2 wre
Tmey &F o & oar 25 A S By W, A
e faeartdat & ofvy R &t ot gor &,

Lra

WY TR A w Al
L 9 2 16
3 2 47

A student 15 free 10 choose only Chemistry,
ontly Biology or boil, If ot of 32 students,
Chemistiry has been chosen by 16 and
Bivlogy by 15, then how manv studetits have
chosen Biatogy but not Chemistry?

g 0

3. 2= 4 7

13.

13

14.

14.

TH WS F O NI ¥ Sard & g
Mm#ﬁmmzlmmﬁ
et T B0

3 9
&

1. 18 2. M
36 4, 108

Argas of three parts of # rectangle are given
in unit of cm®. What is the total area of the
rectangle?

3 9

&

L. I8 2. 24
3 3 4. 108

Bt ARC & AB= 11, BU =51, AC = 60, 70
BC & M W0 fiawaot
A

G
Mot to soale}

I. i85 2 280
3. 305 1 360

in rianple ABC, AD= 11, BC — 61, AC = 60,
and {1 is the mid-point of BC. Then AD is
A

O
[Mat to scale)
. 13.5 o240
1 30s 4. 0
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Find the missing fipure in the following
SEQUENCE.

+ +| [+ H [+ +

L1541

+ +_+H_. |
= y

1 @ 2,
3, E 5. 4;‘5

X ey & 9l FY A% HecF AL R g
C, wbe T cibo, FFN F H@qra & E,
@fa fer e 3 9ftonas, weq fRwor
F A BEMCA WA A W g sws
T s &

1. b= D & gt
2 z

% =S 4 HestrE
2 F

Twa solutions X and Y contataing
ingredients A, B and C in propoertions atke
and c:bio, respectively, are mixed. For the
resultant mixture to have A, B and C in equal

broportion, it is necessary that

1 w0 2 ol

5 - 2 . L= 3
Pl ks

oL Cises 4, b= =

17.

15.

BRI dwmaame $xanwr y 78 3
m*mmmg-ﬁnm
™

o |
g

frafafea & ¥ 3 w wyw Rt @

YT Wy B

1. AUy AT EEHiv A F 4
+1 35w nfles Ao &

2. x dU y & AW FE-EEw B oI
St &1

3 xeW ek AN REEEU AR O S
IS FHAT &

4 TR & RET FRULTMT fEY A F
F iR agt 3

Scatter plots for pairs of observations ou the
variables x and » in samples A and B are
shown in the figure.

Which of the fallowing jz suggpested by the

plats?

1. Corrclation between x and y is
stronger in A than in B,

2 Correlation between x and y is
absent in B,

3. Correlation between x znd y is
weaker in A than in B

4. yand x have a cause - effect
relationship in A, but pot in B

T ARAe A W oond W ¥ Haw

ﬁﬁm##ﬁhmaﬁaﬁmi&?
L. wHag R

2.

3. o don

4. AT v
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19.

9.

4.

4.

In the context of titing a plane surface, which
of the following polygons is the odd one ont?
. Eguilateral aiangle

2. Squarc

3. Regular pentagon

4. Regular hexagon

v IR WeE A ¥ i ¥ i
IR F AW wW b oAty = el
WROF I Howw W AT AR o =

N # wofir Raea » oatfos ey

Fivr gam
L. o 2 I
i P 4, £30°

An ideal pendulem oscillates with anguiar
amplitude of 30° from the vertical. If it is
observed at a random instant of time, ils
angular deviation from the vertical is most

fikely to be
| R 2. e
i tar 4. £30F

URE -SELDOON' & T -NOODLES & ar

SPUDS & FF e g
1. SAlLaD 2
3. RASAM 4,

S0OLPE
LNI0ON

it ‘SELDOUN' means *NOODLES ien
wihat does “SPUA® mean?
I, BALAD 2
i, RASAM 4.

sAUPS
NN

i1

1.

2.

HIT/PART-B

TET. o WEERT W 4 ¥ sy

ASB4+CH I A AR Brmr 2 &

FFAFTA S AR dT A aer iy

L. awcaﬂwmga‘rmt

L BEMICH pmmaEl oA A Y goaAm
2w b

3. ¥t & graawy & By 3 e
¥ H A o oywar &

4. BUW CaW & gwmor o g
g g

Consider the decay A-8+C of a
relativistic spin-;- particie A. Which of the
following statements is true in the rest frame
of the particie 47

I. The spin of bath 8 and € may hf:-;-

2. The sum of the masses of B and € is
greater than the mags of 4

3. The encrgy of A is uniquely determined
b the masses of the particles

4. The spin of both B and € may be integral

ﬁﬁTRﬂ#ﬂT?ﬁﬂmﬁTmﬁﬁqﬂ'ﬁﬂmHﬁ
WOR OUH g W Aeng @ ooy ¥ R

el
A

Xy P @ A A, Fa@ & gzmd ¥ 2y,
URT WA, S AR T v ofomdr deRr
&+ F ¢

I 2 fer k] 2 SEifape ]
i SR 25 R 4. fEE)_gr- f



2. Twa current-carrying eircular Joops, each of
radius R, are placed perpendicular to each
othar, 28 shown in the figure belaw.

The loap in the xy-plane carries a current iy
while that in the xz-plane carries o curreat

21y The resuliing magnetic field F at the

Origin iz
| 2 ior 4 g 2. Behpor g

3. B[z 4 k] 1. 881 27 ]

23, W&Wﬁ:qbfmwﬁﬁvgqﬁ*g
H g 9T wm W §1 gk ww gy e
+¢ g (Lby @ -y frg (-8 ot
R Ry /2.0 w fen 2

fawe 3
¥
!
‘ *q{L.5)
._*| !
£ A '
—*—. -l — f w
0| (izgy | *
b
-g [L.-8)
, Ge T 2 ) aghL
T omep hi? T pTiant | mEn[IZ RapEpaiy
qb agh
3. wEgl? % weghE

3. Anelectric dipole of dipale moment P = ghbt
is placed at the origin in the vicinity of twa
charges +¢ and -g at (L kY and (1,-8),
respectively, &5 shown in the figura below,

~H
S/27 CISRMB-5CH—24

24,

24,

¥
i
e (L.h)
*
Fi A i
3 ey o
i A
4 (b}

The efectrosiatic potential at the point
{L/2.0}is

L (1 e B ) $ibL
Torea AL [Tyand " areg[i? 4 TRIT
b g
g7 el S L
e ,Le Tegl?

a7 (Young)  EfR-YErsy g e
TESIET GET W OA9EEr gtar B smordy
T & g & 450 @ Ao 3 A
T o o W e A gt & v
B & @t w@ e ol o oy
wiEs e £ 3w g “qFAH
T FHE dpgy T Ly @ A ST
mosclntt 2y Tiger &

thax *itin
L B &
g "3
- 243 2
3 fle g, |2
2 3

A monochromatic and linearly pofarised light
i5 used in a Young’s double slit oXpetiment.
A linear pofarizer, whose pass axis is st an
angle 45° w the polarization of the incigent
wave, is placed [n front of one of the slits, If
hnar and iy, respectively, denote the
maximum and minimum intensities of the
interference  pattern on  the screen,  the

visibility, defined as the ratip meszimn

It pen”
1 ﬁ 1 2
et ] o3
o B 2
3. == 4. 12
3 3
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ig

AT AUTTE =4 % @Jﬂtﬁ? AT
# fagg ade aw wRE AR R sw
et 3 e G

H(z,y) = k Hycos{wt — ax - avEy)
& T H, BT ¥ pad we S e
E(x. ¥y #
b poHee ~V3T+ P eos{ot — mx — a3y)

b

2 L ke (V31 + f)cos(ewt — ax ~ av3y) a7

P

3. = aHye (W3 — fYcos(wt - ax — av3y)

4, 41 tgHae { =30 = [} cos{wt — ox — af3y)
An electiromagnetic wave propagates in 2 non-

mapnetic todiam with  relative  permittivity
£ = 4 The magnetic field for this wave {3

Hix,y) = k Hy cos{at — ax — av3y)

where H, is 2 constant.  The corresponding S

elearric field E(x, y) is

1. E #ﬂHﬂC{:-V@I + j} CDSI{mt — Ik - ﬂ'ﬁy;

2. % potige (V31 + §} cos(mt — ax — ani3y)

3. = paHoc (V31 = fycos{wt — ax - av3y)

o p

4, % figHor (—V3i — [leas{wt ~ ax — av3y)

Vi 2 = %mwzxz + Tmwiy? £ Bmelz?

2K,

# aftte fywe arr Rew R ave smaed
g B PRI HORT IR (Ao $T TS
mnE
l. 542 2772
3. 342 4. 1/2
The ground stale energy of an anisotropic
hannonic oscillator described by the potenlial

i i e
Viz, ¥ 2 =-2-mm2.t2+ Zmwtul + Bmeiy®
fin units of few) is
b 547 2778 24
30372 4. 172

s yarwr [0y ® geamas omo &97
aﬁﬂhﬂ&ﬁf?mﬁmmﬁaﬂ?ﬁﬁa’lﬁﬁ

Tufy mwr Wdw & aRaoaEd &
TIHET Axip @ AW OAR/Z B WIRT
e FOR0y KO (FE ¢ TRumw mnopowaw
HERT &) IOTAFS Ax 4p FT Aln &

Hrrdef®
|| 5 2.0k

L
z
h K
K] a2

8
J.

The product Ax Ap of uncertaingies in the
position  and moinenturm  of 8 simpls
Rarmtonic oscillator of mass m and anpular
frequency @ io the ground seate jO. 15 A2,
The value of fhie produet Ax Ap in the s
&~ FHA ) {where £ is a conseant and 7 is the
momenlum operator) is

1 2 I
i) = ﬁf.ﬁana{ﬂ + j;*f’m--:{ﬂ == ﬁ#‘-’:m(ﬁ

FE Gupm () FHTF TR H RTATOITRT ST
Filieive saran § 3w waea F Fa
W waren AT E

1. -108cV @
3 ~a5eV 4.

—8.2 eY
—h.igV

Let the wxvefunction of the electron in &
hydropen aicm be

" 1 . f; 1
piF) = :I,'-"é"ﬂzuu("‘j + \[Eﬁﬁz:—ﬁ?} - ﬁ‘?wu{ﬂ
whers g {F) are the eigenstates of the

Hamiltanian in the standard notation. The

cxpectation value of the energy in this state is

1. —=10.BeY 2. —6eV

3. —95e¥ §. —-5.1leV

g vhdE, s @ @ Fe
wed L & ve-faE s & @iRE, W
mmarhnmﬂguﬁ:&&w’rm
e ¥, IV e A @ e

Ak

FAT-HHEEOF Iarand f w3 ¢

527 CISRMA-5CH—28
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1. 17
oo

I AFUTY

4. IF%urS
Three identical 5,p1'n-;- panicles of mass m are
confined 10 a one-dimensiong) box of lengh

L, bt are otherwise e, Assuming that they
are non-iiterzcting, Lhe encrgecs of The lowes!

2g2
. . . R
WO enerzy eigenstates, in units of S AT

oo derd g 1 Gard9
I Goand ! 4. Lande

P4 seeny oy g & 3w afie
AT % BFA & F7 F oF 4 gre & FEr
o 7§ Tardis §) 150 Tl
F ARt ¢

e +§BT3 "2, af +grs
3 <k 1ams loralops
3. 2aT-i—3ﬁT 4. -af HLAT

The heat capucity €y at censtant volume of &
metal, 25 a fenction of temperature, s
& + BT?, where & and & arc constaitls, The
wmperature  dependence of the entropy  at
constant volume is

l. ar+§-gr3 53
1 I ora
3. 24l +:2p7T

ul + T3
Sal + g3
4, za? +4ﬁ'T

WY F P I ww oL =) g
TGN £ = 01,2, FUT I, SHFT T2 ¥got |
SR SRR s s L g T S
T oy ufy N AoAERreCd I W
YT ¢ war

ﬁz ..._ﬁf_
I.*kﬂT(l + ket 2, —kgT & Tukgr
- _’..2

3—kyT 3. —3kpt e Toksr

The rotational wnergy levels of 2 molecule are
I

Ep = 2= 808 + 1}, where £ = 012, and 1,
]

ts its moment of inertia, The contribhution of

the rotational mation to the Hzlmhotz free

£nerpy per molecule, at low tertperatures in g

diluk:  gas  of  these malecoles, s

apyrexiznately

11

32

a2,

33

33

nt '-"L:

t—ksT (14 I”E"EJ 2, —k,T e st
n?

bodtud 4. —FkpT e iorgt

mwﬁmﬂrmﬁmﬁ%%
weﬁammmmﬁmﬁr{m

TR F e
Ate, L
1,1 =g kgt 2 e wat

snh @
3. tanh oy

4. i-(:ns.ech (;:—:'FJ
The vibrational motion of a digomic
molecule may be considered 1o be thal of g
simple  hamonic oscillator  with ahgular
irequency w. 1fa gas of these molecules is gt
d temperature T, what is the probability that a
randomly picked molecule will he found in

its lowest vibrational state?
shse. = dar
. 1—¢ *kaT d. g FkgT

hew 1 ]
3. tanh i 4. - cosech (ﬁ:%)
Wmmwmﬁﬁam
q ¥t wl AT fr Fmew ooy
AR S W A AR tew wer
Eﬁmﬁmﬁwmwm%

. Afl -~ 2. Vu
- 1
i R 4, y
Cousider an ideal Permj Bas fn a grand

canonical ensemble ® 8 constant chernical
petential. The variance of the Gccupalion
humber of the single particle energy leyel
with mean occupation nurmber 7 s
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T 2t AND FE E

A A Fhea Fo% W afmmy S K

TIT-T T £ JTE FIE T

L Qw1 a g §# foer 2 @ o
7T

2 QRO ZI AW G F B 1 7 sy
LIy

I QOFKTRvawd & A
e 4y

4. oF IR I K BT @
S gy

Consider the foilowing cirguit, consisting of
an RS flip-flop and twe AND gates.

T

Which of the following connections will
allow the entite circuit to act as a JK flip-
flop?

I connect  ta pin 1 and § to pin 2
2. connect  to pin 2 and G to pin |
3. connect § to K input and Q to § input
4. connect Q to ) inpot and § to K input

e aeonss ARl & v(4.8.0) F T

e & St A, B A CZRaed R

| (S e | [ i e | b

T e | e |

35,

36,

Waa v #1 38 gt R ST awar 3
1. Y=A8C+ ABC + ABC + 487
2. Y=ABC + ABC + ABF + ABC
3. Y =ABC + ABC + ABC + ABC
4. Y=A48C+ ABC + ABC + ABC

The truth table below pgives the value
F{A B, where 4, B and O are binary
varighles,

4 g8 (| v¥
(0 oo 1|
0l 0 [ 1[0
o [ 1 JTo 15
¢ ! | [
L L L0 |81,
Ll o [ ] o]
1 L o0
L

The output ¥ can be represented by

I. ¥ =ABC + ABE + ABC + ART

2. ¥ =ABC + ABC + ABC + ABC
.Y =ABC + ABC + ABC + ABC

3
£ Y =ABC + ABC + ABT + ABF

w9 W A arr B o w0 R
ool aRg BT &

v
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A sinusoidal signal is an input to the following BT ot w2 7 ged wel g &yimr By
cirguit

]

v \'fp
M | Dy
gt Y 3 ;
g IR NS
' [ i B e T T U,

ks

1
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Which of the following graphs best describes 3

the output waveform? " | ra

¥
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37. A sinusaidal voltage having a peak valug of
Vo is an input lo the [ollowing circuit, in
which the DT volisge 153

R
.
"’j‘f'{\ ----- H o

;- J— lipegk i Cintianl
[y >
]
i ! il

T

Assuming an dcal diode, which of the
following  best  describes  the  owlpot
waveierm?

38, Mg et W UF HiPemiUE W4 o §
a O G
FET WIEGE A={0 0 a)#la‘re*aw

4 a 0
¥u & wfRants At e
1. e2d T
3. g™ 4. 1
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39,
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40.

41.

Qe nf Gie eigenvslues af the matrix o s
fmo El\

e whers A=10 4 2l Pbe poduct of
\.'} a of

the oaber two einenaluss ol e iy

1. e I

iooe 4, |

AR - 1S+ bt W AWy T
[H:Lﬁ} =1, 8x} = x, Polxd =é(3x1 = 3}} i
Gorthid TTIE FE flx) = Lm0 8 A g
worm Y

o174 SR

12 4. 4

The polynomial f{x)=1+5x+ 3x% s
written as a lingsr combingtion of the
Legendre polynomiais

() = LAY = %, Potx) =3 32— 1))

as f{x) =X, B(x). The vilue of ¢ s
ioL74 2. 172
12 4.4

£z =0 % #fea D few @ g f
FrATTEr fran & TEd W O R

2 ranhis AT
ﬁ- 7 Ttnmz H ?-'
1. 4 2 4f
1 I 4.1

dz tanhlz

Fhe value of ihe integral § — =
-k a " T
where & i3 a circle of radias 2 traversed

counler-ctockwise, wilth centre at z = G, is
1. 4 2. 4k
i 4. 0

R F 9HY U om TEAW & 0F F
¥ MNIFAEH Fd —pu T FHEAT FEH] TEA
¥ SRl oy vw fniw s v aomis
WA W L=0 WA ¢, B At EET AT

oy
_yrgt v
i, g m 2. —e—
: 1+ Iu{lJ-IEE-r]-
3
Mty : 4‘ . Ty
Py i
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A panticle of masy 1, woving atong the ».
direution, expericnces 3 damping force —ppt,
where ¥ s o constant and o 5 s
insizgntancous spesd. I tha speed at £ =0 is
Va. tg specd al lime ¢ s

F Vgt 5 ty
b o i
L ) Ing-r’—f"——ﬁ
ke Ml g
3, s Gl
MEEI 1+ ¢ -:n'l

Hur BT #F wefiy & mwsay t=J elds
W ORW CH OFE O ¥ AmLa s
(LM # (L0 g & 7 idwaw @ b
L OF 9ETE y =27~ | & o0 2

by z

f-1.8) e

\#C/Hez

FAFHT | T HA B
1. 0
3. efiginh

2 Zsinhi
4. ¢+e!

The integral f = J, e*dz is cvalusied from
the pgint (—1,0% 1 {1,0} zlong the comtour
€, which is an acc of the parabola y = x2 —
L, a5 shawn in the figure.

Im z
1 (1.0}
\-/ Rez
C
The valus of £ is
1.0 2, Z2xinh1
3. e*lginh 1 4, e+et
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44,

44.

ﬁ*ﬂ:ﬁmﬁa‘mﬁmmﬁrmmgﬁ
EL-L Tt P E o i x”£§-+- Sx:%-!- Iy =1
T WA 7H &

A 3 5

b, e L oy=dx+ ~
g 2 w8
3 y=4dx+Bx e

In terms of arhitrary constants A and B, the
eenesal solution 1w the differeptial cquation

d?y dy

i — k) =k
X d11+5xdx+ b
i1

ey = i
J.}"—J._I-EJ. 2, J.r—-fi.v:+13
3y =Ax+ Bl ¢ yaiil

R T R Vir} = -k} =0T &
teiems B & @ aha aredor A
SETHET m T QAT Foivy o awer e
mﬁrmﬂ:mm%ﬁﬁwg’waﬁ
N TR ER Tnm w0 =T v B

k
¥irl = —;—%

W 9T g B wedT g £, & TH
FHARTE & s =10 mwr w W ok
W A B 2T 4E B 3

1. [12km*g)iie 2. fizkm?f) 12
3. [12km?gjtie & [12kmPg]-1/+

In the atiractive Kepler problem deseribod by
the central potential Vir) = ~—fk/r (whers i
is o positive canstant}, o particle of mass
with a non-zero angular momentum ean
never reach the centre due o the centri fizgal
barrier, If we modify the potential to

k
vir) = “;—;—%

onc finds that there is a critical value of the
angular momentem €, below which there i
no centrifugal barrier, This value of T

1. [12km?g]1/2 2. [12kmig]-in

3. [12kmig)r/e 4, [12kmigy—iss
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fig x= 0% sd.f2 ¥ =Vycosh (2} & womm
H o 2law T T IS om % w07 &y

S T R

| mid 2 il
¥, : P
L2 by T

3 2w [-— $. 2w |——
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The time period of a particle of mass m,
undergoing small oscillations around x = 4,

in the potential V = V;, cosh G], is

Lt ' mi?
L. o |— 2. 2m
¥, THy

3. 2m % 4. 2 J?-T’:—H-
PART/SITI-C
THEIRRE d1 &% v Mireafhe

=Pt % @ Avo) 1 e
IRrFE AT FSA & A O BT 50w b

j. A5/ 2 A%
5 414"'.3 4. 1143

1E

A one-dimensional system is described by the
2
Mamiltonian M = ;'—m + dlx] {where 1> D).

ay
1. A53 2, A3
3. A48 4, 13

aﬁ:m?sﬁqmﬂﬁmawmn#
mﬂ'mmwa’rréaﬂ{ﬁ
R ok e B wfea Gw oo, @

Fasan &) forrer & avitgmm gl
l. 0.9 2. 0.64
3. 0,32 4. 0.13

If the position of the eleciton in the ground
state of a Hydrogen awom s measured, the
probakility that it will be found at a distance
7 & g {tty being Bolir radius) is nearest 1o

1. 091 2066

3. 032 4 0.13

The ground state cnergy varies as a function of A

458,

48K,

49,

49,

THO- - F #U% & @7 o fuo e,
HREOE e # WHIEEYE e 41
Bl 59 &7 # x3my ¥ gi g 00° & TATY
F A I ¥ S0 FOT A w41
FAY g, ¥avafhs ymaw & B o
9T & w9 & Fow & oo w7 ol §

I 173 2 273
3 1/4 4 3/4

A svstermn of Spil‘l-_-l:- particles is prepared 1g he
in ke eigenstate of g, with sipemvive +1.
The system i rotated By an angle of
G0% about the x-axis, ARer the rofation, th
fraction of the partictes that will be measured
to be in the rigensisle of @, with eigenvalue
+1 i

i, 1/3 2
3 i1/4 4,

2/3

/4

v Tl N R wEfee stew o
Hew &y ey

N
e

H= —flﬂr[ﬁ“
1=1

& Sl BT oy = 11 AU teenE e
¥l AR @A = 1/k,T W 3T
Ry urRdt & faw & odm oa
TEHAU-HHT {50, () gRT

Vo  f{eBl g BlYy 3 omups
3oanbifn 4. coth{fif}

The Hamilionian of 2 one-dimensiona] ising
mode] of N spins (M large} is

N
H = ‘fZ BTy

i1
wiicre the spin o, = +1 and / is & positive
constant. At inverse {emperature 8 = 1/keT,
the correlarion function betweern the nearest
neighbour spins (oym,,) is
Lo e flefl g B} 23 o284

3. tanh{gh 4. coth{g))
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foard wfeaees & A9 aw W eRRehg
S N FTHURET W oweE w A

st & waraEr g
1. T?

3, Tl

hH

2 T3
4, T2

At low  temperatures, in  the Dehye
approximation, the contribition of the
phonons 1o the heat capacity of a two-
ditnensional solid is propertiona to

I: 7 2.7

3. T/ 4, T/

TE BT NG Hod (ARE 1E) o T
V-3 AEF S BT o ¥ 3w e
A T & TR W HE o 7 i p
g oEis gl MR S R g=1-p | ¥
wt ¥ wg whamrwag v
dx = f{eB = ()7 gen

q

. ikl i
o — a
1. a./Mpg 2 aN\fp_q
3. 2a./Npg 4. avi

A particle hops en a one-dimensional lattice
with lattice spacing a. The probability of the
particle to hap to the neighbouring site to its
right is p, while the corresponding probabilivy
W hop 1o the left is ¢ =1 —p. The root-

mean-squared deviation Ax = \f{x?) — {x)2

in displacement after & steps, is

l. a/Npg s m‘n’ﬁ

3 2a Npg 4. avN

feelt sy & Bv, om T oo
Ey=0,F =4 @ £, = 20 % (&7 A Forgs
Bl A & # meEw 7ot saehy
HFIEET & | 309 A9 (ko > &) B9
9 T WO T AIOHE & O ST

T
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mﬁm#wﬁaﬁam’rﬁmw#

aﬂwaﬂ fer ar meear @
1/73/2 2. 1/1%
1T & 1/7?

The energy levels accessible to & molecule
have mergms E =0 E =Awmd E;=24
{where 4 is 2 cnnstanr) A gaz of these
molecules is in thermal equilibrium at
tempersture T. The specific heat at constant
volume in the high temperaturc  limit
{kaT 2» A) varies with temperatuore as
hoafrifs & LT

3T 4 1/72

A weilty aiva # Paw v ot F{
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The input ¥, to the following circuif is a
square wave as shown in the following
figure,

Ak
e

”;wt ﬁ%_ik‘ v,

——

Which of the waveforms best deseribes the
oumput?
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The amplitude of a carrier signal of frequency
fo 1% sinusoidally modulated &t a frequency
f' < fu. Which of the following graphs best
describes its power spectrum?
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Pawrer
i. I
lﬁﬂﬂngll i
TEREY T LmEy
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Prwer
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g
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Priwer
| '
!lhll al
BhRTRE
CE )
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Power
4 ,
‘b! + f
B . J
HFE & wHoI
{10.0,10.0,9.9,9.9,9.8,9.9,9.9,9.9,9.8,9.9)
# HEE fTaw s maesy o
1. 0.0 2. 007
3 60 4. 0.04

The standard deviation of the following set of
data

110.0,10.0,9.,9.9,9.8,9.9,9.9,9,9, 9.8,9,9}
is nearest to
1. g.1p
300

2. 007
4 004
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SRR 30 By wEenREE Y & R
e ¥ A et W omewr Y

Rmer ¥ wAEaRE ¢ ¥ fav g @

ANHT TN TEAF Frwh
1. 05em™t 2. 0.Ilcm™1
4. 00lcm™t

3. 0.33cm™t

The diatomic moiecule HF has an absorption
line in the rotational band at 40 cm™? for the
isotope *F, The curmresponding line for the
isotope °F will be shifted by approximately

1. 0.05 em™} 2. Gllem?

3. 0.33em™1 4, 0.01emt

THEM F UF A T IS e
n=4 l=F &7 & fww ar St @
(v o 3f8%) famre s =0 % my R

1EIE
=

=2

A3

L) =] 32

Bl _I=l
T oAt TRy A A vedtg gen
HERT (R=2, {=1) & 8 & wFor ¥
O FIEE F U W, HEEW (=3, [
1y & &7 gt o scliee Y fr Seres

draem gl
1. 3/4 2172
3. 1/4 4.0

The excited state (n=4, = 2] of an
electron in an atom may decay to one or mors
of the lower ¢nergy levels shawn in the
diagram below.,

w4

i=2
#=1

() =1 £-2

AT

11

Of the total emitted light, a fraction 1/4
comes from the decay to the state {n = 2,
i=1). Based on szelection miles, the
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fractional intensity of the emission line due to
thedecayto lthe state (n =3, | = 1), will be
I 374 2. 142

3 1/4 4 0

UF YS! ATEFT H WA | on' ¥ 0.0 n
& dg-dle F (fAws AYT 1= 500 nim W
m%ﬁ'.ﬁ‘ﬁrﬂﬂﬁ*‘mqmnﬁc]m

Gici
I. 108 2100
3. 1010 4, 107

The volume of an optical cavity is ! om’.
The number of modes it can support within a
tandwidth of 0.1 nno, centred at A = 500 nm,
is of the order of
i. 10°

3. 100

2. 165
4, 107

STTH TrEe (BaTi0y) (e TF
TAlcHF Terse OT9 &, @ Batt
WO TR TS aa & oot ww & g2
NI TRF F dew A FEfF TV B AR
FATE (Fed) F wwnfn e oAw
{mode) F7 o @

Barium Titanate (BaTi0;) crystal has a cubic
perovskite structure, where the Ba®t jons are
at the vertices of a unit cube, the 89 jons are
af the centres of the faces while the Tt js at
the centre. The number of optical phonon
modes of the crystal is

20

60,
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Lad #—
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—
o

U FE (T & vl eiie ¥
Sy ARG WK = oy — 2k ¥ FFT T
#.Hﬁimﬂﬂﬂf a UEnTET eudE B wig o
PG & A AR & g7 WA @ smar
ﬂﬂ?ﬂ'ﬁmﬁﬁii‘imm

L (g — a2 2 fag — @)
3. (ag = w)? 4, ftag — @)

The dispersion relation of optical phanons in
atubic crystal is given by w(k) = wy — ak?
where wy, and a are positive constants, The
conteibution to the density of states duee to
these phonons with frequencies just below
@y is proportional o

I (g — )12 2 {wg — w)H?
3. {wy ~ w) 4. (g~ w)
fafewiar e (feew) #1 woERw

WAL @ mEE (@ fer oA
(FEESET WA #r duw et 136 v,
FfeReiA & oiegaw 12 o Rewew &
FAFZIA £ TRl qeTAE 04m, B e F
FE BN aW T 85 F mEud & @
w3 FHE wAT
1. 0.01leV

3. 0.62eV

2. 0.0BeV
4. 0.04 eV

A gilicon crystal is doped with phosphorus
aloms. {The binding energy of a H atom i3
13.6 eV, the dielectric constant of silicon is
12 and the effective mass of elestrons in the
crystal is 0.4 m,.} The gap between the donor
energy level and the bottom of the conduction
band is nearest 10
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l. G.01ey
3. 0.02 eV

et fav e s oW w3y
wote, fred smdftes wiEE w g,
Vo = Fr} f,-fh- #ﬂﬁmﬂﬁﬁf Sl
F(r} W8Te quaamor r %7 et # mwr T
W= [, FHC wdEw A ~gfawita ¥
wEefre sy ¥ Wyt s
I=3/2 aur 1/2 ¥ §oy ofola g
mﬁm Trazp/Gray g BT

I 32 2. 1/4

3 5/4 4, 1/2

2. 008 ey
4, 0.04 oy

Assume that pion-nucleon scabtering at low
energies, in which isospin is conserved, is
described by the effective interaction
potential Vo = F(r) T, - Fy, where P(r) isa
function of the radial separstion + and I, and
fﬁ denate, respectively, the isospin vectors of
2 pion and  the nucleor, The ratia
Oy=3/2/ M=y yz of the scattering cross-sections
cortesponding (o total isosping f = 3/2 and
1/2 .is

B, 3/2 2, 174

3574 4, 172

UF AR GOELEAAT 2t 47 st
e ¥ amm BROT IoEew % wmp
Frmm Foft s & s g 2 ey
AU smwvramas o &1 sEd e RafEor
& w7 gy

[ 5 SRy
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3. dTna g

1. g gt

dl

A nucleus decays by the emission of a
Bamma ray (rom an exciled state of spin-
parity 2% (o the ground state with spin-parity
0*. What is the type af the corresponding
radiarion’

I, magnetic dipole

2. elgetric quadrupoie

3. eleciric dipai

4. magnetic quadrupole

B/27 CISRMB-SCH—4A
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6. FH-wE AT ¥ dbw IRad &

Ferer o v e o R aw 5y
ot Ey = 135 MeV
2% Ey = 125 Me¥
o+ B = 117 Me¥
~2AE
i - £, = 0.55MeV
AE
o* d Ey = DMeV

T E; Y weRRormsTy 2 Ely
[ 2.1
L . 4, 2+

The fow lying cnergy levels due to the
vibrational excitations of an CYCn-Lven
nucleus are shown in the fipre below.

ot Ey = 135 Mey
2 E; = 125 MeV
44__"‘—F E; = 117 MeV
~2AE
if £, = D56 MeV
AE
ot Ey = OMey

The spin-parity ¥ of the fevel E;is
(I & 2. 17
3. 2 4, 2*

whERer DX - ro) & R ofder A
yO)=0 T w1 =0 % B Poa-Tae

fix,2") g
%x(l —x'L Ozl

1. ﬁ'(x,x'}:[,
;x'(l-—x}, A

= PG -1 Caxcx <
2 ﬁ(x.x:]'—[z-u_x]_ Derarat

[-xll—¥"), Qwray <t

1 Glxxty=j
s¥{l-2}) OQ<r<xat

o jxET=1), Barax ot

4 6= L’{x-—l}. Doz wr=l
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The Green’s fonction Gix,x") for e
cauation F—m-]*—-f{x] with th¢ boumdary
vahws ¥(@) = Dand (1) = 0, is
;:{1—:'}. [ R R |
%x'{l-x}. I |

_fxfx'—1) O<x<x"w1
& G(I'Ir}_[!'{l—x}. Dexr<x«<l

1. G{x.x)=

—11[1——1'}. O=z<x <1
1 &(xx)=1q}
¥ -x) OGax<x<l
_fxx'—1), O0<r=xt<c]
4 Gax)- [l’{.t—‘l]. R R |

TR T 404 I I B AT ax4
UFHY JqE A, THT ATA = 4 (W FIT
W A A ¥ waT IR aesl & e

o
1. 12 r 1
3. 12 4 16

A 4x4 complex mamrix A satisfies the
relation ATA =4 |, where T is the 4x 4
identity matrix. The number of independent

el parameters of A is
. 32 2. 19
312 4 16

T WG §, ar'END gy
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+ o Eoaw wn
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67.

65.

Dl =i
b

The contorir £ of the following integral

§ - [z - 1)z - 3)

- {xT-25)¢
fn the cnmplex z-plane is shown in the figure
below,

L
B i S
Dy ol

This integral is cguivalent to an integral along
the contours

.
e

AN (trapezoidal} Traw % e 02 $
Tl & wolt & @wAwEa [ xlde @ oA

i)
i.0.30 2. 0.39
3,034 4, 0.27
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3 1
The value of the integral [ x2dx, evaluated

using the trapezoidal rule with a step size of
0.2,0s

1. 030 2. .39
3 034 4. 0327 71
w oF & ef ooy ow® (e
gl #) ANt L=2((2° — 22} ¥ ouwa
F war £ Ffaftes ow o mwe-o
W ox=0" t=¢, W i =x, TF WA A
frmr g
IE ~ I =2
& S TG tan #, T2.
3. ixZeatt x5
- 7% ¢ Zoost ey

The motion of 2 particle in ane dinension it
described by the  Lagrangian L=

%({ﬂ—f}z - xz) in suitable units, The value of
the action along the classical path from x = 0
aft=Dtox =xgatt =ty i3

x3 g
2$I_n2:“ 2. ‘z—xﬂ taTI tu
1 3 J:'E
] ‘ak : -
3 3 %g ok iy 4 T

VARt wow ot Aaw F 2

tawgs, suged et |,
Hz:—:[p1+x’:} T W (peVin)®

T WA HAFFA g
1. 2p-x 2 p—+ax
1 p+yZx 4 x++2p

The Hamiltonian of 2 classical one-
dimensional harmonic oscilfator i3

H =§(p2 + x%), in suitable units. The total
time derivative of the dynamical variable

[p+ﬁx}is 3.
I. VZp—x 2 p—vix
3. p4+x 4. x +2p

REAE m g Regd mdw . ® oW
eEhT FOr AT T F wAW 4z
A IW L r=0w fow fofa &
M & /2 w1 AN WA i H s
fhaaT werg wan

i me [
. 7 e

f mo i -5
% e e % Eﬂ:

A relativistic particle of m and cape £

ix moving in a umiform clectric ficdd of

strenpth £, Starting from rest ot ¢ = 0, how

much time will it take to reach the speed ¢ /27
[ -2

1 me
" e > -
- e 1 WL
3. 42 e 4. '; =

UF A A A oEEA dana Foam
TE-gHE P A B ouwgat & dded
E mm (T gl A mkar
B - {3} =20 % iz v &1 vt
F g Ao 4 & oo o v owew
Feedm b d delw dy oSk M o
B W A Y wlmw ¥ wew dop
£ g

L Z{+D 2 7+ k)
3. %{I+E} 4 7@+ )

In an fnertial frame, unifoom electric and
magnetic fields E and B are papendicular o
each other and satisfy |E]” — |B]° =29 (in
suitable unis). In mnother merfial frame,
which moves al a constant welocity with
respect 1o the first frame, the magnetic ficld
2VS k. 1n the scoond frame, an cleciric fidkd
comsistent with the: previous obcervations is

I (i +]) 2. Hi+ )
3 =E+E) 4. 70+
A WERr o & Rege G air ARl

AreH A7 walte @ o ¥ 3w sresr am
W ARk & F Re awdas
n(m]ml—(i)zt.iﬁimma'lﬁ

w =g f2 T YT BHE T4 G WA A
& IAIRT v, /v, T
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73, Electromagnetic wave of angular frequency

T

T4

& is propagsting in a medium in which, over

a band of Grequencies, the refractive index is
2

n{w)= 1 ~ (‘%) . where &y, is a constant.

The mtio vy fu, of the group velicity to the

phase velocity at @ = w2 is
1. 3 2[4

3. 23 4 2

w-fadfia aar Ay our fEmT Wi
mqﬁaﬁwmmngﬁrmw
Q 8T TSR M § T AT el S A
Lo SR el o 8 & e /L @
HET g

1.

kle o
1

3,

A rotating spherical shell of uniform surface

charge and muass density has total mass M and

charge . If its anpular momentur is L and

magnesic mawmeent is g1, then the mtio p /L is
Q

20

L~ % i
Ly £l

3. T =

24

75,

75,

UHETH A, =Lp, —Lp ¥ SR L, 7T p
(3T & wew £ ofr x & s Bl
THF & x-aew ¥ @ @ awegder [4,,x]
B

Lo ~ih{zp, + o) 2. ~ih(zp, — yp,)
3. ih{zp; + ypy) 4. th(zp; - ¥ypy)

Consider the operater A, =L,p, — LyPy,
where [; and B dengte, respectively, the
compaonents of the angular momentun and
mementuit  oporalors.  The commutator
[Ay. x], where x is the x-component of the
position operatar, =
L. *Ih{zpz +W.‘J}
3. Ih(zp, + yPy)

2. —ik(zp, — yp,)
4. LR(zp: — ¥oy)
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