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INSTRILCTIONS

1. You have opted for English as medinm of Quescian Pajrer. This Test ook et conlaing
suventy five (20 Part AT 25 Bart 'R + 340 Par U0 Mulople Choles Questions {MECQs).
You are required to answer a maximun of 13, 20 ad 20 gusstions frem patt "A° "R and
' respeciively. [V more thas reguiced eumber ol qucstions are answerad, anly first |5,
20, 20 guesiions in Parts *A7 B and "C' rzspectively, will be taken up fur evaluation.

2. MR answer sheet has heen provided separaicly. Beloe you sart fHling up your
partculars, please ensure (hat the booklet containg requisiic nuinker of pages and that
these are not dom or mutibated, [F it ks 50, you may réguesl Lhe Tnvigilawer kr change e
hooklet ol the same code. Likewise. check the TR R answer sheet alse, Shents tor roogh
work have been appended ta the test booktet,

3, Wrire your Ratl No., Name and Serial Mumber of 113 Test Booklet on the OMR Asmswvir
st zet in the space provided. Also put your sirnatires in the space earmarked.

4. You _must darker the appropriate civeles wilth 2 bfack ball pen celaled 1o Roll
Nuwmber, Saxbject Code, Bovkiet Code and Centre Uode i the OMRE gnswer sheef,
Et is the sofe rasponzibility gf the candidaice 1o migtenieushy follow e lasirugiions
given an the Answer Sheel, faiting wihich, the campater skzl not be ahle b0 decipher
the correct detaif which may witimately resuli tn Joss, incleding rejection of the
OMR answer sheet,

8. Each question in Part "A° camies I muowks, Part ‘B’ 35 marks, Part "C° § marks
respeciively. There witt be negative marking @ 25% {Part 'A” 856 marks, Pare 'R’ 0375
rarks and Par 'C° 25 marks) for each wrong answer,

6. Below each question in Part "A°, "B and "C* four allemalives or responses asc piven.
Only one of these altematives is the “comrect” option 10 e question. You heve o find,
for each question, the cormect or the best answer,

T Candidates found copying ot resorting ko any onafair means are liable to be disqualifred
frant this and fukire examinations.

8. Candidatc should not writc amything anywhere except on answer sheet or sheess for
rough work.

9.  Use of caleulator is not permitted.

16.  After the test is_over, at the perferaiing point, tear the OMR answer_shreet, hand
over the original OMEB spswer sheet o the invigilarar and refain the earhonless
copy For your recsrd.

1. Candidates who sit fur the entive duration of the exam will only be permitted (o carry

rheir Test boakist.

8127 CISR/M18-58H-18
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HIMT/PART- A

Weus Mo ok 3 gt Rmi oA onon R
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The diwmeiers of the pinholes ol two
otherwise identical camncras A and B are 500
wmeoand 2000 pm, respectively, Then the
image in cumera A wiil ba

1. zharper than in B

2 darkay than in

i iess sharp and brighter than in 3

4. sharper and brighter thao in B

TH oy~ ix7 WUy = 4x UF ZUY 47 RRiey

RgH 97 HE

L FAE 1 g

S CRART e

3o & yiew g any
A FFam Mr fag oy A

The curves of ¥ = 2x%and ¥ = 4x intersect
each other a1

I5, oaily one poine.

2. exactly (wo poinis.

3. inore than two points.

4, no pint ar all,

=2 43 =9 + 520 417 187 4+ 197

F Fur me 3
l. =5 2. 12
3. 95 4. 140

What is the value of 3% - 228 4 373 _ 47 4
5E— +17% — 187 + 1477

l. --& L )

3. 95 4, 1390

TR - EET TAE A &7 aer & 2
TIERT, ARy 1 i e Foom
Rl B owt il mEar it e b
§0 AR 63 &t w70 wiwae B
# 2% =t dewr ww ommon Wit
fent & deant F 2 1 smd @ o

wET ey A #2
L. 22 e AR
300 M 4, &9

A1 @ birlhday party, every child oots 2
eheeatates, every mother gets | chocnlute,
whiie ro father pets o chocolate, In tomal 60
persons ger T chocolates, If the number ol
children is half of the number of muthers and
fathers put together, then how many fathers
are therg?

Loz 2 0mn

3.0 4 4. 69

THE AT 30 em x40 om BEST & "t
#, Tt ¥T 5 om Eﬁ'rgrﬁ‘rmu‘ryérgv. e
o Rrvamar &1 gw pfee 7 dvea b

1. &0dem? 2. 350 cm?
I 400 ocm? 4, 700 cm®

A rectanguiar photo frame of size 30 om x
40cm hat a photograph mounted at the
centre leaving a 5 ¢im border all around, The
area of the border is
1. 600 cm?*
3. 400 cn?

2. 356cm?
4. 700 ¢mt

vE qdTR 20 km g Rer F @rar § fr
WA T 4T 6 km WA E, IHF 42 6 km
s fw F W & P A v oy
0B & AN T e aar ¥ oaw A
a8 qE F 14 B e I Eoaw ag
SINTHF g & 3Rt 9w 87
L &6km9d & 3
I MkmlTar A 4,

20 km uffesr &
16 km Ef5oT &
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Aotouriet rves 20 Lk omwards east, tums
farloond deives Ao %ey then doves 8 &
Prwares wort, Tl (et Lims 1o his lefl ang
drives 4 ke and fnalls ooms rrght and drives
14 jie Where is L from bis starting poin:™
fo B i townres susl

20 e 1o wards woost

T4 Ran foweds ol

W) b \owrardy st

B

oF Sl & oFgm sw % OILD g 714
TR TERT B a2 wnd v Aeaime
a‘fﬁﬂ'ﬂf#ﬂﬁas‘w%m’:ﬁ?ﬁmﬂ
aﬁﬁsnjwz#?qum:rr#?frmaﬂgm
oyt A W 4 vt Food vew T o
AU THHR 40 WE B e ow B o
BITT T Foalt & & 10 & ufr 3oat 2o o
U 35 3wty BT ow qRiRyRr &

Lo A T 8 Wt Y sveT e BT

L AGW B A aAA ET It |
3. Bﬁhﬂgﬂ#mmﬁt
4. Aﬁﬁﬁwﬁ&ﬁmmﬁﬁl

In an examination 08 guestions of 1 mark
cach are given. After the examination, 20
Auestions  are deleted  from evaluation,
teaving 80 questions with 2 total of 106
marks. Student A had answered 4 of the
delated questions correctly and got 40 marks,
whereas studert B had answered L0 of the
delcted questions correetly and got 33 marks.
In this situation

. Aand B were equally benefitted,

4. Aand 8 lost equaliy,

1. B lost more than A.

4 Alost more than B,

U IRIAT Ulad o F oFww dey ahdy
® wd # 7Ed Gl 39 % uaw a gag
mﬁm#m#{mmm
faen amr twar 2 B v @y & ot
F TN I o w93

({11

14.

I ar e i
ks 12w 4. 3an

A cireular rusing track has six faces, sacn {
m wide. How far aliead (in metres) should
the runaer in the cuternost lane start fratn, o
a5 to cover the same distance in one lap as
the runner in the fnnermost [ane?

I. ax . lonm

I, 1Z= 4. 3I5m

e ofideori ¥ TaE ¥ fav
160, 65, 65, 10, 70, 70, 0. B2, 85, 06, 95, 93,
100, 160, 1601,

Rt d g s w T g b
| &gE < Afiawr < Amey
2 AEAF < AA < AT
3, AR < it TEAR
4 mﬁ:aﬁrr:agmqmmr

For the following set of observed valies

{60, 65, 65, 70, 70, 70, 70, BZ, 85, 00, 95, us5,
P00, 160, 160,

which of the statements s true?

. mode < median < mean

2. mode < mean < median

3. mean < median < mode

4. median < mode < mean

Al O = ABC + BCA + CAB @ 8T A, b aewr ©
THHAT YN & HF £ oF DT A fausw
¥

i 37EAr
1 yvaafEe aad
I & afr ot d Al
4. AT HF W A F At

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

1. 37and 29

37 Bt nipt 29

29 but not 37

neither 29 por 37

b B



5-R-H

r:.

XOOE Y ZF WA a0 ARed Fome oAl o
€ b R ecful FELL O e & F
TR fRAr s G oReInR dew TR
oA aero & mas SoaR gl Tk
T snqus ¢

I h = e it o= TE
¢ *
3 e a-h P oz re=a
T z
Two  selmiony X end Y containing

igrealionts A, B and C in proportions b
and oA respoctivedy. are mixed. For the
resullant mixiure i have A, B and C in ¢qual
propattion, it is neeesagry that

L p=s 3 =22
. == L oREs

- Ct+ad

1 A i Tl
: T z 4 4 5

Fred dag agmn & ¢ 9o | ot &
a’rﬁtﬁmm‘rw?mﬁz#mm

fFrfafea & @ §F7 a1 suw whT @

AT T §

I, x84 p FWEFT HEHIT A A 0y
N e HiE Ao ¥

2. x AW ¥ ALy WE-WEY KA
M

. xJW L ¥ AUY wWEHEw A # B o#
lew AT

4. yAUTx & AT FIO-WHE H99 A
¢ AfrnA At

Scatier plots for pairs of observations on the
variahles x and v in samples A znd B are
shicwn i the figore.
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14,

3 RANAM S

swhich of the faliowing is seaeestzg by the

s’

l. Conyelation
seodfgecin A than in B

Botwena v omad v iy

A Coreiaion between v oand 3 s
alisent in 3,
3.0 Coreclation between & oand 13

weonker 1w A loan in i
4, and xlvea cagse - efienn
relaticnehip in A, Bt nok in 13

Th HTES HOAFE W TS SaFT & Fo
TR AT @ aTHT g o

|, aFaEs ErE
X E-
. g
1. feafda AN T
4. Erfas YT

o 1T context of (Hing a plane surfaes. which
of the fallowing polyeons is the ndd one out?

I, LUguilateral trangle

2, Square

3. FEegular periugon

4. Hegular hexagon

TF e @ FE @ our & oEeh
I # ZmE ¥qar § R g R
AETOOR W0 WA XaT o o 3
F ¥ Fofn Freew w7 geine guer

AR ETRY
1. 2 ke
i.o=xP 4. k30

An ideal pendulum oscithates with angutar
muplitude of 30° from the verical. IT i 1
observed 4t a random insiant of doe. b
angular deviation {rom the vartical s most
lixely 10 be
1. @

L2

= in”
+ 3

R L]

AR S DOONT B OHHE CNOODLES 2R
SPUCS' I = HTA P

b SALAD 2. S0LL8
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[7 PEFRIWNT mcars CUNUHODLEST then
wnar aoes PRI e a?

O RARAD T S0OUTE

i BanAar &, NN

F% #7 aant Fow r@as ey, Faw

ST W o e @Y yes ¥ faw wET
foat a2 frewdddt o & e & T
famer & ¢ & wwr 25 e e A
& P Beadat 2 o R @ ar
T &, HF T T3 &1 adh

[. 2. 4
K 4 7

A studert 15 (ree o choose orly Chemisdry,
anly Riofogy or both. I oar of 32 studens.
been  vhosen by 16 and
Biolory bre 25, then hoaw many stadents ave
chosen Biakogy bue not Chemistry?

9 AT

3 Ia 1 7

Chemisiry  as

fedlt g aga & it @ St
Fether IO (FF €Oy 3OTETER )
L ST IS RN USRI (P OET 3

T T & 330 T wUOTS (Y

#1 WY B

2 A A wmw weess (R & B
A @l A 387 aFd HASTE (O
& K1) §)

a3 M 3md W o osehe @ 3

any gt & goneRs B
4. o SIS @d & JHR 8 gsd
THE EET 7 UAeRSE B

The lift fupward force due 10 2in) pescrated

by the wings and cngines of an aircradl is

L. positive {upwards) whike landing and
negative {downwards) while taking off,

2. pepative {downwardst while landing
and positive [upwards) while taking of%

3. negative (downwards) while landing as
witil &5 while taking off

4. positive {upwards) while landing as weil
as whibe Laking off
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}’r;i‘rganrgfrﬁmm?ﬂ}mamfa
AELCIRE T
L3 g
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e
. I8 £
3. 34 4. 10K

Areus of three ponts of o rectanele are given
inunit of om®. What is the toal srea of the
réctanglg?

i3] °
1. 13 X024
3. 34 4 U8

H=t oot gofr F Ao B o® A st

22

4]
£l

Find the missing figure in the following

&~
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¥ [ ¥ +
2 11Ed 4] ?
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20, T3 ABCE AR 11, BC - Ak, AC = a0, 737
BC =7 7va fig o Rizm Aok
A

o
tHat to seaie)

L, 1§% 24.0
R [ 4. lad

i

0. intriangle ABC, AD- 11, BC - 61, AC — 60,
and O is the mid-point of BC. Then AG |y
A

0
(Mot to sele)
l. 25 2 244
I 303 4. 360

HOT/PART- B

. Regw omdw, yTwo- ;A AW oy
wag L ® iy amaw A fiPm oy
mmﬁa'??tnmﬂgvﬁ:#a—ru‘w
B £ TN R ek A @ Boeaw

LT
TR sErmit 4 3t &
1. 3998 2, SEmrg
3. AT |1 4. 3 AUTY

21, Three identical Spirl-% particles of mass m are
confined fo a one-dimensional box of lenth
L. but are orherwise tree, Assurning that they
are nofl-interacting, the nerales of the lowest

i . . rERT
UWwa energy eigenstates, in units of T e

1. 3znds& 2, Hamd®
3. Gand 1] 4, Jand9

22, Rag woaa 9y Uy # s ufar ¢,
AT & GO & ¥ H o7 + 575 ¥ mwt

a-3-H

2.

23,

23

24,

w TGy PRy § T avesw oy veld
# ek
i, af +§£?.-"'-" AR R

i

B W% B w1
A E{H 'l"gl.r"?e] 4. =l bI;jJ

The heat capacity Oy wi constant volume of 4
metil, as a Feaction of temmersiene, s
al = B8, where o and 7 mre consianss, The
anpaialure dependence of ke entrony w
conistant volume is

foal + oA Z,

» 1 I pea
3. 2&T+3ﬂ|

e+

1 1
£ ':?'ﬂ'T '.5'1;:”"3

w7 & gl w wa E;P%}f{?-ﬂ- £
FFE = 0,02, U7 §, TAFT S5ew ¥R E)
gayqaﬁ;ﬁraqh:&q\uﬁwaa&ﬁwm
Ao oufr s demwhae o @
A9TER & I

riz
1.—kgT (1 + e

-n.#z
2. —kpT ¢ lakeT

%

J—kg T 4. ~3keT g ket

The rotational energy levels of 2 motecule are
2

Ep =2 £(f + 1), where # = 0,1,2, - and I,
£ ]

8 its moshemt of inertia. The comrtribution of
the rolational metion W the Helmhalz froe
energy per moiecule, at low temperatures in a

diiak:  pas of  these molecules, s
approximars v
' __*_x._
L - " ]
L—keT (1 *rnw) 2 kgl e ket
nid
3.—kgT 4. =3kt e lake?

fa-memmy 3 £ F9RF 1y B 0 sk
i & W et dem f afy der
AT S A EE AR g Mot Y Ay or
AR W T @ o owiear b T
TERSFE FIW M A PR

Faryy 7 g
zihe e
1 1 — g KT 3 & LN
Fgu 1 z
3. tanh P 4. EﬂGSECh '—;)
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The vibrationsl meotion of a  diatomic
molecule may be comsicered ¢ be thet of a
simpie harmonic  osaillator  with anguder
frequency w. Ifa gas of there molecules is at
2 emperiiure T, what = the probability that o
randomly picked molecule will be found in

its lowest vibrational srate?
1. I - k8T 2 i

E_E ot
Far ™
3. tanh kg_?‘)

."m-\}

il
hprs

; ;
i, ;casech [

ﬁmmﬁmﬁmwmmm
7oAy wHt ¥ &Y g e
A A BN A oA TARE
mm#mmm“m%
I #&(1—4) 2. VR

3, f i =

Vi

Consider an ideal Fermi gas in a grand
canonical ensembie at o constant chemical
potential. The variance of the Gocupation
number of the single particle eaergy level
with mean occupation number fi is

l. fi{l—m) 2, A
EN 4. =

ﬁmmmmﬁmm-mh
W & AND wuiz

iT.

¥t ¥ Fa duF Q@ Rur 8 K

Fav-wAlT & TWE " Fown

L QW1 Fawr §orfer 2 @ 3
L

2 QWA 13
a1

I QR KMBvaroa ) tan
e o

. oWJPRvaris K iy &
e W

8127 CISR/MB-58H-—2A

24,

.

Consider the following circuit, consisting of
&1 RS flip-flop and two AND gates.

Which of the foliowing connections will
allow the entire citcuit 10 act as & Ji flip-
flop?

L connect {Jtopin | and G to pin 2 -

2. connect Q to pin 2 and ) to pin 1

3. coneect O 1o K input and { to J input
4, connect Q to ) input and § to K inpig

T weae Tl & Y4800 ¥ "M
e § St A, 8w o afyamad e E)

l

e e | s e e e

1

=@ =

=S e e | 2 iy

n—[nl::-—-:rca-*-:

mrﬁrwmﬁmmarmt

I Y= ABC 4+ ABC + ABC + ARE
2. Y= ABC+ ABC + ABC + ARC
3. ¥Y=ABC+ ABC + ABC + ABC
4, ¥ = ABC + ABC + ABC + ABC

The truth tabic below pgives the value
Y(A, B,() where A, 8 and € are binary
variables.

A g lcTy

0 9 a1

0 6 ]t o

0 1 101 0
) 1 1] ¢
1 ¢ 16 |1

L 0 71 [ o

1 P T ot o

i i i 1 |
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5-B-H

The cutpet ¥ can be reprosenied by

I Y = ABC + ABC — ABC + AEC
2LV = ABC+ ABC + ABC & AuC
IV = ABC + ARC 4 ABC + 4BC
4 ¥ = ABC + ABC + ABC + ABC

fresr oiwy #Y Ta Furadrg fawas S
Frar #

ALEL

AR FA-HT T TAAA o 'Y FT BE
ey e axfar &7

L¥E)

1

8. A simusoidal sigral is anoinpoi o the Fellowing
wirgnit

.2

Which of the fadlowing graphs hest describes
the outptit wavefi:om?

I
1
1

5/27 CISR/1M&-58H—28
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FEN T B A Ba & o vt oy s
TR W e ey mwd o=y RIE @idyr I

'|'|':l

.l
n
f
|

A sinusoidal voltaga baving a peak valuye of
Ve Is an inpwt 1o the fullowing cireit, in

which the BC voltage is V.

11

K
v S AN AV AN S
R w—-— Lo
— I Ings —f | thr g
|V L
57 i

Assuming an ideal diode, which of the
QULpLE

following  hest  deseribes  the

waveform?

30,

30.

31

LG ¢t FT T KRN AR 00 &

_ a 0 0
WE Hegg A=(o o a)%la‘reﬂén
0 a ¢
Hew & HINEI At o e §
b e?? 2, gew
3y e 4. 1

One of the eigenvalues of the matrix o i

a 0 &
2%, where 4 = ( ¢ 0 a). The product of
D a 0
ihe other two eigenvalues of e is
Cf ete 2 e
I g7 4. )

S fla} =1+ 5a+ 32 F A AEEt

(R = Lo P = bt o))

UEATE HTW 9 £0x) = Do Fla 2 ar e,
oA e
I 1/

i 2

L/
4
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31.

3l

31

3.

i2

The polynomial F{x}=1+5x+3x? is
written 25 a linear combination of the
Legendre polynomials

(Pof) = 1P = 5, Pyx) = 3322 - 1)
as f(x) = By c, Py (x). The vatue of g is

1. 1/4 s

12 4.4

C @& 2 =0 9 Hied 7 P amar aea £
T o oW ¥ anwE

dx tanhiz
§l-' T o Rz W A g-
P 4 b ¥
Lz 4. 0

dr tanhr

The vai.ur. of the integral ﬁ e
where  is A cirele of radios % tfraversed

counter-clockwise, with centreat z = 0, is
1. 4 2. 4
3. 0H 4 4

x-fa"ﬂ'#ﬂ'ﬁﬂ'g'l’ m AW ¥ UF W
W FUHEE A —yr? W WA ST TZAT
b Wi oy R § o v AP
Y o s=0ww Ay o, DA cHET T

ThY i
B -1
1. Phe m Z.E(E‘Ej
T g o
mtyvpt 4 ‘H-:E#L

A patticle of mass m, moving along the x-
direction, experiences a damping force —yv?,
where y is 2 constant and v s its
instantencous speed. If the speed at £ = § (s
¥y, the speed at time ¢ is

- ot
1. VgEe m z.mm
L]
: —-!me 4 -

1+e m

e wefa & wamrea (= [ ot
T OHH W BT O OB WMy
{~1,0) & (1,0) Rigait & dfrr Prwrrar srar &
C CF TERY y=x7 — 1 &7 99 ¢
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Imz

1.0

\‘c/nez

TATHAA [ T AT &
1.0 3.
3. eflsinh1

2sinh }
4. g4et

The integral / = | e?dz is cvaluated from
the peint (—1,0) to (1.0) along the contour
€, which is an arc of the parabola y = x? —
1, as shown in the figure.

imz

-1.0)

The value of 7 is

1.0 2. Zslnhi
3. e%sinh t 4 e+e-l

ﬁmmﬁﬂnaﬂrsﬂmmgv
2

2y dy
AT THRT x’m+ Sx—=+ 3y=10
W WHT & B

ﬁ 2 B
Ly=_+8x 4 y=Ar+ 5
= 3 wlp B
3 y=Ax+ Bx 4. y=sfe

In tesns of arbitrary constants 4 and B, the

general solution o the differential equation

d?y dy

e S il =
':xdﬂ Sxdx+ Iy=10
15

=A 1 o g
l.y=>+8x 2. y=4Ax+ =
i y=Ax+ Bx® 4. }r=i:—+%
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T EEC W V) = ke @8 ok
wHeRE Ry %jlir aftia smdor
REGHTH m Tt YT ol T QT Hor
O TR & Fw e ¥ am T A
) B FA fasE 3% 39 wew w7 B
@ 9o WA f& mehy W o W ote
FEART E A oo s v A argddy
LR SR B

1, [2km2p}1/2 2. [12kem2p]~3/2
3. {12km? g/ 4. [12kmig]- V4

In the atiractive Kepler problem described by
the central potential V{r) = —~k/r (where k
is a positive constant), & particte of mass m
with a non-zero angular momentumm can
oever reach the centre due 10 the centrifugal
basrier. If we modify the patential to

k 8
el s ¢
ote finds that there is 2 critical value of the
anguiar momentusn £, below which there is

no centrifisgal barrier, This value of 2, is
. [12km?g)* 72 - 2 [12km3pg)-1/2
3. [12km?gpi+ 4. [12km2g]-Y/+

WE x = 0% Wt F=F¢msh(f)$m
# o BEA W peuR om & Y oa
e W

mid 'mL’
l. = T‘ 2. 2w ?'E;
mE Zmit
3. Zx /—v;' 4. 2x 'T

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

in the potentiat V' = ¥, cosh (f), is
mEd mLl
l. & o 2. 2n 'm
3. 2m [mE 8, 2 (2
- 2w S - 2 (=

13
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9.

V- - A WRAERT & o4 & s

A-B+C% Ay & Offm favm & & wt

R w4 K e dr A e by

1, Blamcaﬁ’imrmis’lmi

2. BENTCE FERAE &7 T A v oA
& ¥hrF ¢

3. WO & gEEwAt ¥ B E 33 A
¥ A anh aw oo k

4. g o2l w e gy &
T ¥

Consider thc decay A= B+(C of =
relativistic spin- 3 particle A. Which of the
following statements is true in the rest frame
of the particle A7

l. ﬁespinufbo{hﬂ'andﬂmaybci

2. The sure of the masses of B and € is
greater than the mass of A

3. The energy of B s uniqualy determined
by the muasszes of the particles

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

Bar k& 2 e e Rt e @
WL oW d S @ m (R
aan

sl

sl | [~y
1

xyT A @ W A g, wE xpAT K 2,
U T ¥, A @ Ry w ool dedin
gTEY

e ¥

L Mg £ 2. £22p— K
I I
3. B[z 4 ] 4. L2821 f]
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Two curment-carrying circubar foops, sach of
rading R, arc placed pempendicelar fo cach
uther, as shown in the flgure below,

2

L Jd

The loop in the xy-plane carries a corrent 4,
whiie that in the xz-plane carries & current
2{g. The resulting magnetic field § at the
onigin is

I R[] + ] 2, Bl (a5 £

2l % o ! -
3. £22[-2f + &) 4, 222095 — 4

ZRYT WO B = b A T g afdys
A T v Tar mm o) ¥ aim g snask
+q Ty (Lb) AW -g Ry (L-e) wY

R ¥l fdg (t/2.0) W FOR fagw
fawa &

* X
1 .F_b. (l+ Z ‘) Lkl
Tomeg WA LE4 452 T weyllTHabi]iie
q8 Ik
3 T 1' we L2

An clectric dipale of dipole moment B = g6 §
is placed at the origin in the vicinity of two
charges +q aned —q at (L,8) and (L, --B),
respectively, as shown in the fipure below,

¥
I g b By
I .
P A :
———— — & TR oY, [
ST 7> X S £
: B
- (.-

The electrostatis potential at the paint
(L72,0)

LR G rgkn)

TEy L2vant TegilZ+epti
& g Ak
3. 4, S

meglLe meyl?

T (Young) & af%-rafty vaier & ool
Taryfad g W oSTEART B &1 wrowh
0 & gdmr & 450 @ oA e A
qRET T & R uEE wt sl @ v @
T & aas wn e &) oy of w o
AR w1 afeas @ cgEaR
T FAW dpngy T Ly B S IS
mexlte 3 oftarRa v &

Tntak+lmin
yE 2
k. T 2. 3
ratil 2
Y3 e

A manochromuatic and lincarly potarised light
is used in a2 Young's double 5lit experiment,
A linear polarizer, whose pass axis is at an
angle 45° to the palarization of the incident
wave, is placed in front of one of the shis, IF
fmex 2nd Jon. respectively, denote the
maximwm and minimum intensities of the
tnterference pattern on the screen, the

ey PR o
Visibility, defined as the ratip -T2X M ;.

femaxt mhl.1
Wi 2
1. = 2 =
3 ¥
5, W g |2
qu: F)



41

41,

3-B-H

E s a'qqmdr £ =4 45 }f?;'ﬂiﬁ[‘ﬂ' ATCTH
A Ty dednr oTw wohE gelr bogw
GECUR R I C L S T

Hix.yy =k Hycosiwt -~ ax — av3y)
¥, 7 H, Fwww ¥ oot v e &
E(x,y)8

L= poHae{~Fi + J) cos{wt — ax — 2 3y)
i :- uotae (Vi + ) cos{wt — ux — av3y)
3. % HoMoe (V31— f)cos{wt - ax - ay3y)
4, :1;- ttoHoe (V31 — 1 cos{et — arx — av3y)

i5

AN eectromagnetic wave propagates in a non-

magaeiic medium  with relative pormittivity

€ = 4, The magnetic ficld for this wave is

Hix,¥) = & Hy cos{wt — ax ~ av3y)
where Hy is a constant. ‘The corresponding
electric field E(x, y) is

i. i HoHoe(—V3E + ) cos{est — ax - a3y)
& ::- #oHae (N3t + J) cos(at — ax — avf3y)
3. -E HoHoe (V3 — f) cos{wt — ax - av3y)

4. } tiptge {31 — f) cos{wt ~ ax — ev3y)

Hix, 3 2) =§ma,-1x2 + Imes?y? + B mcis?

¥ @i Ty avdr R 391w oo e
& # Fearam weew 5 (he & s

At
1, 5/2
3. 372

2 742
4 1/2

The grousd state energy of an antsotropis

harmenic oscillator deseribed by the potential
1

Y{x.y2z) = Emmzxz + Imalyt + Bmais?

{in units of Aw) iz

. 5/2

3. 3/2

2. 7/2
4, 1/2
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FFFaR WU 10} # ESmEE m oaWr
&ﬁmmmﬂﬁmmm‘ﬁﬂ
o aw daw & wEfoaad %
WITRA  Ax Ap ®F AW RS2 B EET
e PNy & OmT ¢ Toyow GEE L7 4
HRTF &) OOTARH Ax Ap F A §

o reat?
1. -/-—-— 2 A

) k

h a*
i v: P e TSy
g ot urf?

The product Ax Ap of unccriaintes in the
position @y  momentum of g simply;
harmenic oscillator of mass m and angilar
frequency e in the ground state |03, is hiz2,
The value of the preduct Ax Ap in the state
e "R 0} (where £ is a constant and fis the
momentum operator) is

ke
1. = = 2 h
. A At
e 2 I'I'Iﬂ*z
AR FFA STAe] &y #T i waEa

33

I 2 1
Y = ﬁ'ﬁ'zno'{;} + j;¢21~1fﬂ g \Tg'hun(ﬂ

EI'E'i' 'f"n.lm(?_'} LGESD ﬂi“aii ﬂ- Bﬁlﬁfiﬁﬂa ﬁ
¥ seead §) o staewr 3 5

T Ay E
I, ~10.8cV 2. —62eV
3. ~95eVy 4. =51e¥

Let the wavefunction of the electron in a
hydragen atom be

X
6

where @ (F) are the eigenstates of the
Hamiltonian ity the standard notztion. The
expectation value of the energy in this state is
1. —1dBeV . —~G2eV

3. —%5eV 4, —51leV

2 1
W) = BapalF) + J;¢21—tfﬂ i v_.-'gﬁ"mu(’-".}



d6.

47.

47.

"5-B-H

PART/HIIN-C

st ¥ ey
{10.0,10.0,9.9,99,9.8,95,9.9,9.9,9.8,9.9}
T A e e wAaes g

. 01D 2 0.67

3. 0.01 4, 0.04

The standard deviation of the following sat of
data
{10.6,10.0.9.9,9.9,9.8,9.9,9.9,9.9,9.8,5.9)
iz nearsst 1o
1. .10

3, 0,01

2. 007
4. .04

TaVAm 3T WP TR P & faw
il f5 F 40om! W wuwwer e
faam ¥ wwenfar P & B W W

N S Tew It
1. 005 cm™! 2. 011cm™t
3. 033cem™? 4. 0.01cm?

The diatomic melecule HF has an absorption
line in the rotational band at 40 ey~ for the
isotope "F. The corresponding line for the
isotope "°F will be shifted by approximately
1. G.OScrt 2 0l1iem™?

3 0.33cm™? 4. 0.0 cem™*

o f on sdegiA A aeYaE Fear
n=4 =23 AT & Row ov f5dr o
(v ar 3w} P s ot & s et
" ¥

LR

=2

n=3
I=0 =1

n=1 1

T ST W 4 ¥ readud g

HIEW n=21=1) F &8¢ & F0 ¥
ayor fust & R o, e (n =3, 4=

15
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1A &Y B W sedas Yor f S

o BNl
i34 1142
3. 1/4 .0

The excited state (=4, !=2 of ap
electron in an alom may fecay to one or more
of the iower cnergy levels showrn in the

diagram below,
n-=4

=32
n=3

= i=1 i=2

=2
] e

Of the total emitted light, a fraction 1/4
comes from the decay to the siate (n =2,
{=1), Based on selestion ruies, the
fractional intensity of the emission Jine due o
the decay to the state (n = 3, [ = 1), will be
L. 3/4 2 172

1 /4 4 0

TH S AR T ATHT 1 em’ B 0 nm
#r d3.dterd F (BrrT T 1= 500 nm 7Y
3HE BT Bt B ¥ AT (mode) w9

ap
1. 10% 2. 108
3. 110 4, 107

The volume of an optical cavity is 1 om’,
The number of modes it can suppoet within a
bandwidth of 0.) nm, centred at A = 500 nm,
is of the order of
1. 107

3. 100

2. 10%
4, 107

T TAEAT (BaTi0,) ¥R () TH
TARHEF WErEE W K, ME Bt
oA vE oEFE o B it @w ot o
HEA Fo ¥ e A oawF Tt F A b
FOH (Fed) § werim oeitw e
(mode) B Hwar Dl
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Barium Titanate {BaTi0,} crystal has a cubic
perovskite struclure, where the Ba** ions are
at the vertices of a unit cube, the (2~ jons are
at the centres of the faces while the Ti*t js at
the centre. The number of optical phonon
modes ol the crystal # :

g FEE (e 8 el ot
fery ofEIaoT wik) = w, — ak? B ouad T
&, TEF w, 0 a YRS BRE o,
T 0 &5 gl & &= wlE S e

W F AP T & gl g
I (wg — @) 2 (wg ~ w)¥
3. (ay — @) 4 {w, —w}

The dizpersion relation of optical phonons in
a cubi¢ erystal is given by w(k) = wy — ak?

where wy and @ are positive constants, The
contribution to the density of states due to
these phonons with frequencies just below
g ¥% proportional to
1. {ep — w)/?

I {mn e 0’.!]2

2. {wy — w)??
4. {wg — o)

827 CiSRMBS5BH—3

i?

52

53.

Rfdsid | (feed) & sresm
WA @ ARE (W Bm omn
FFRITS WA B A T 136 eV,
sl = soliqgais 12 aw Bmew 3
Fiwgld & U ZerATT 0.4, BY) 25T ¥
W T YT Waa & ¥ e & o

H NAT FEF AT
1, 0.01leV 2. 008 eV
3 0.02ev 4. .04 eV

A sflicon crystal is doped with phosphoras
atoms. {The binding energy of a2 H aom is
3.6 eV, the diclectric constant of silicon is
12 and the effective mass of ¢lecirons in the
crystal is 0.4 m,.) The gap between the donor
encrgy level and the battom of the conduciion
band is nearest to
L 0.01eV

3. 002 eV

A R B IS W ey
villa, fhed adeTom wOET war b
Vur=F(r) - T, & sefrsify afthe & o
Fr) Y307 quaF0 r &7 waa@ & @ 1,
w7, WM e awr ety &
IS wRe ¥ A e
I=3/2 9% 1/2 & 7 w9 FF
BFGAT I TN 0,3/0/ 1oy, GO0

1, 372 2 174
3. 5/4 4. 172

2. 008 Y
4, .04 ¥

Assume that pion-nucleon scattering at low
encrgies, in which isespin is conserved, is
described by the effective  interaction
potential Vg = F(r) I -], where Firlizsa
function of the radial separation r and i, and
Ty denote, respectively, the isospin vectors of
a pion and the nmucleon. The ratio
Ti=zf2/ Fpey 2 of the seattering eross-sections
corresponding to total isospins [ = 3/2 and

1/2.1s
1. 32 20 1/4
3. 5/4 1. 172
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TR AEE TEIE-HAE 2 T I
HEE @ A TR IoeSle & ooy
TR Fat daerr # sg g r ¥ Rnrs
AT TRIROTEAar oF 815U T Tafero
fra wdR = g

1. ek o

2. #ega uqyd

3. dega gRya

4. qEhrT TRl

A nucleus decays by the emission of a
pamma ray from an excited state of spin-
parity 2% to the ground slate with spin-parity
{*. What is the type of the cormcsponding
radtation?

i. magnetic dipale

2. electric quadrupole

3. electric dipole

4. magnetic quadrepole

WH-ER A & Fufaw Fedaar & s

e 3l w0 fT # Ree aw #)
o* Ey = 1.35 MeV
2% — £3 = 125 MeV
a¥ E; = 1.17 Mev

~2AE
i E; = 0.56 MeV
AE
o* Y- Ey = G MeV

¥ E, T FHHo-HA 7 gt
21
3. 2 4. 2%

The low lying energy levels due to the
vibrational excitations of an  even-even
nucteus are shown in the figure below.

ih

56.

54.

87,

ao* Ey = 1.35MeY
2% g Ey = 125Mev
a* Ey = 117 Mev
~1AE
i E, = 0.56 MeV
AE

ox . Fy = OMeY
The spin-parity j# of the level E; is

1 2 “E

3. 27 4 -2F

AT ”‘”_f{x} % faw qighar #wr
yO) =0 T y{1)=0 F YT ARGl
Gix, "y B

H-x{l—-x“], O=x<x' =1
I Gz x) =13
;x’{l—x], O xel
oo (xEx =-1) Ggxax'al
2 G{X'X}_{xil —-3h Dexr<xr<i
——x{l—x“' Qexax <1
L. G{xxy=
: -x'(l-—x} Oexacxat

{.r ~1} g<x<y <1
& Eua L'{x 1 G |

The Green's function O(x x") for the
squation E—-EE— fix), with the boundary
values y{0) = Qand p{1) =0, 15

1

—x{l—x", Deoxex <
. Clx,x) = f ¢ )

Ex'[l--r}, Oex'erea

™= x(x*—i}, Dax=x <1
2 &lxxn Ix'(i—X}a fexrcxa
o [~ix-x0 0<xex <1
3. G{xax}: I, ]
sr(l-x) O<x<ax1
wxr'—1), 0<x<x' w1
4 Glx,x')= ’
{I.I} [X‘{I—UJ o i |

XL TE 4 x4 OB HEgE 8T AT 4x4
WA FTE A, AT A'4 =4 0 H Fq
w4 & Faaw Seofas = #r wear

BraY
1R 210
3, 12 4, 14
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57 A 4X4 complex matrix A satisfies the
relation ATA =4 I, where I is the 4 x 4
identity marix., The number of independent
real parameters of 4 is
I 32 210
312 1 16

SR iy EEEA 4, dz YW & g ¢

f27-z73)7

T AFAY z-de 97 fry & 20y

T AHIHIA o0 FZT T 57 70 GaAmmas
@ ged B, ap @

e
Gl

3 1 .
60,
&,
¥ 3
58.  The contour € of the tollowing integeal
f g, YE =Dz -3 J(2~ Dz -3}
25]3 :
in the comptex z- piane 15 shown i the figure
befow,
6.

5-B-H

This integral is equivalent to an integral alomg
the contours

-
e
/T
£
=

FAAA (trapezoidal} BT & U 0.2 Fi
3efy % Tl F wAwE [ xide F AW

ITIH
1.490.30 2. 0,39
3. 034 4. 0.27

The value of the integral ful x2d¥, evaluated
using the trupezoidal rule with a step size of
8.2, 1s

1. 0.30 2. 0.39

3. 0.34 4. 027

TS F wnfalm oaw # (e
o ) w L= (@) - x) & v
W EF ) RRReT ov o mEa: =0
= x‘—ﬂﬁ't‘tﬂtﬁfx-xuﬂ"ﬁw#
T ey

=5 iz
et 2. = I
Zslnteg, z %o AN &y
12 xg
3. zx“ cotty Zoosd fp

The motion of a particle in one dimension is

described by  the  Lapmngian L=

%({%]2 = xz) in suitable units. The value of

the action alongp the classical path fromx =0
att=0tox=xpatt =ty is
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T Lag
Y ot zx,n Eant,
+ _-1_ 2 xgl
3. 7% cot £y Toast iy
forfafss e W st 2w @
e, saya seEd 7, 6.
H=-(p?+x?) & o0 o3 (p+v2x) &
gt ww sEEee g
1. vp—x 2. p~ix
3. p+vix 4 x +vIp

The Hamiltonfan of a classical onee
dimensional harmionic oscitlator is

H= :}(pz + x2), in suitable units. The tol
time derivative of the dynamical variabie

{p-i-ﬁx) is
1. V2p—x 2. p—vix

64
3. p+vix 4. x+V2p

AT m 9YT TEETE WY e & TH

It 7O AT I T qEe Aoy

AT o c-cow Tawg fewfa o
R W% of2 & &7 O F F s

TeraaT T Wi

i mec

T fAes toeE 64
e I mr

A refativigtic particle of mass m and charge e
i moving in 8 uniform electric field of
strength £, Starting from rest at ¢ = 0, how
much time will it take to reach the speed ¢ /27

j ke e
"3 eE " oeE
me i me
3‘.- ‘\II"E‘-E 4. E E_E' 65‘

T FEET FW A oR-wAR dRgE Eoawr
U a8 B vyl & weaa
¢ W (ugEd gt ) e
B — 1B) = 29 3 wfse w1 w2 bR
o e 1 d oWuw T oF X
sgelte o & qed AT 2vER ¥ aw

ZaY e uEd addmnr + ®AT EA
ERG L

I v—:;{f+j'} 2 I+ B
3. %(qu 4. 74y

[n an inertial frame, unitorm electric and
magnetic tields E and B are perpendicular to
each other and satisfy EEl - IEI = 29 {in
suitable units). In another inertial frame,

which moves at a cepstunt velocity with
respect 10 the first frame, the magnetic field is

2v5 £, In the second frame, an electiic ficld
consistent wilh the previous ohservations is

L. %{Hj} 2 7+ k)
3. %{HE] A 7+
ot gfy o Rege qefr mw fwh

meaR # dafe & o §1 5w anaw aw
T FEE & & B awdhas
nlal= I — (i)z ¥ It ity feomis &1 =
0= wy/2 BT 9T WHF YT AUT wAwH 39
N FFAT v, fv, BET
1. 3 1. 14
3. 23 4 2

Electromagnetic wave of angular frequency
e is propagating in a madium in which, over
a band of frequencies, the refractive index is
2

afw} = 1~ (ﬁi) » where sy 18 a constant.
The ratio v fz, of the group velocity to the
phase velogity af e = /2 is

1. 3 2. 1/4

3. A3 4.2

FR-Aohe w9 Y aW SEuEE e
T Ui W W AT W W OTE A
¢ P SBOHEE M Bl At samr Seha wam
L T SRR A B & e /L @
I RN
y, ik

M

[
3 o, =,

£z 2la
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A rotating spherfual shell of uniform surface
charge and mass density has totzl mass M and
charie @. I its angular momentum is £ and
MEEREtG moment is g, then the refio g /L is

T 2 % 28
24 T BN
3 L 4 22
M E3x)

FINFE 4, = Lo, - Ly, & T8 L &6 p,
FEN R @ oW w& Heas
(R & geF ¥ =R 2 7 e fufa
FRE & x-0CF B O @ w4, 8]
zrar

1. —it{zp, + ¥oy )
3. ih(zpy + ¥p)

2. ~ih(zp. - vp,)
4 thizp; —yo,)

Consider the operator A, = Lope — Lp.,.
where L; asd p; denote, respectively, the
components of the angular mementum and
momentutn  oparators.  The  commueator
fA,,x], where x i the x-cumponent of the
position operator, is

1. —ik{zp; + ¥p,) 2 —ik(zp, —yp,)
3. it(zp, + Yoyl 4. ih(zp, - ¥iy}

wh-Biy A & e e
H=E s Al &, =0 A > 0y | Rrean
nopy Fr w4 o Peter s v

]i JiISJ.'ZiI 2 12}'!
3, a9 4. i/t

A ome-dimensionat system iz described by the
2
Hamiltonian # = g‘;u}xr {where 2> D).

Vhe ground state erergy varies as 2 function of A
a8

1. 454 2
3. A¥e 4.

TR g v # Gy amnear @
TR B By A W A roe, g
W R e & oftEa @7 g, an

& ) st & odfgas el
1. a9l 2. 0.66
3 0.32 4 G.13

Il" the position of the electron in 11w ground
state of a Hydropen atom s measured. e

B/27 CISRNME-SBH—4A

60,

&9,

.

probabiiity that it will be found at 2 distance
¥ > dg {ay being Bohr radius) is nearest to

1, 0.91 2 0.E5

2032 4. 013

TR & wO & d7 & v g,

¥ smer # wiimafe w4
1 I F W ouw F s eocd s
& 8 3 & o w0 ¥R e
F WY ¢, KIS FFer & Fad ol
e % 7 # BeeT ¥ zueg a7 ued #

1173 B
3. 1/4 4 /4

A system of spin— paticles is prepared 1o be
in the eigensiate of o, with eigenvalue +1,
vhe system i rotated by an angle of
60° about the x-axis. Afier the rotalion, the
fraction of the particles 1hat will b measured
to be In the eigenstate of ¢, with eigenvalue
+1is
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3. tanb{fh) 4. coth(ff)

The Hamiltonian of & one-dimensional [3ing
modet of ¥ spins (N largey is

1]
H = _'.fz LI LI PR |
=1

where the spin oy = 41 and [ is & positive
constant. At inverse temperatur § = 1/k,T,
the correlation function between the nearest
neighbour spins (a0, ,) is
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3. tank{(fN) 4, coth(f#f)
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At low  temperatures, o the  Dabee
approximation, the contibotion cof ths
phonons to the heat capacity of a two-
dimensige.al 20lid is proportional to
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A particle kops on 2 cne-dimensional latlicn
with latice spating a. The probability of the
particle 1o hop to the neighbouring site to its
right is p, while the correspanding probability
to hop to the fefl is g =1 —3. The roct-
mean-squared deviation Ax = f{x?) — (x}?
in displacement after N sieps, is
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The erergy evels ooceastbie to & moleculs
havs enerpies B, =0, E; = A and £; = 24
{(where A Is a constant). A gas of thess
mlecwes 2 i thermal  equilibrium at
tempersture T, The specific heat &t constant
volume in the high tempersture  limg
(kT » A) veries with temperaiure as
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The input ¥ to the folfowing circuil is a
square wave as shown in the following

fiare.
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Which of the wavcforms bast descethes the
outpur?
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75.  The amplitude of a carrier signat of frequency
fa is sinusoidally modulated st 5 frequency
[« fo. Which of the following graphs best
describes its power spactrum?
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