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INSTRUCTIONS

This Test Booklet contains soventy five (20 Part*A™+25 Part *B° + 30 Pan °C” I Multiple
Choice Questions (MCQs). You are required to answer a maximum. of 15, 20 and 20
questions from part ‘A’ ‘B’ and 'C’ respectively. If more than required number of
questions are answered, only first 15, 20, 20 questions in: Paris “A’ ‘B’ and 'O
respectively, will b taken up For evaluation,

OMR answer sheet hos betn provided separately. Before vou' siart flling up vour
particulars, please ensure that the booklet contains requisite number of pages and that
these are not torn or mutilated. 1£it is so, you miy request the Invigilator 1o change the
baokiet of the same code Likewise, check the OMR answer sheet aiso. Sheets for rough
waork have been appended to the test booklet.

Write your Boll No., Name and: Serial Number of this Test Beoklet on the OMR-Answer
sheet in the space provided. Alsg put your signatures in the-space esrmarked.

Mmmmm wilh a black M‘.ﬂ_ﬂﬂ
umber, Subject € (‘. and I er sheet,
t i [afiL T :tuluh: tic 1y fnllm& i

given on the Answer Sheet, failing which, the eomputer shall not be able to decipher
the correct details which ultimately | It in | inclu rejection of the

OMR answer !gﬁ‘_‘

Each question inlPart 'A’ carries 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
murks and Part'C! 1,25 marks) for éath wrong answer,

Bélow each question in Part *A7, 'B* and *C' four alternmtives or résponses are given.
Only one of these alternatives [s the “cdrrect’™ optitin 1o/ the question. Yau have w find,
for cach question, the correctof the best answer.

Candidates found copying or resoriing to any unfair means are linble to be disqualifisd
from this and future examinations.

Candidate should not write anything anywhere except on answer sheet or sheats for
roueh work.

Use of caleulator is not permitted.

Afier the test is over, at the perforation i, tear the OMR

ovEer o al OMR answer to nvigilator and in_the carbonl

eopy for your record,

Candidates who sit for the entire dusition of the exam will only be p:ﬁniued to carry
their Test booklet.
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ANT/PART-A

¥ 12 7% Fovasf sveer, 22, Ao gy o o Sy
dra-dia & 1% 7= 7 vw w7 e & ardy 8

af% argfas 3 7% 22rd A, % =9 =
o fomy, &t A6 F uw f v g 6

arfaweT T
1. '1/4 2. 142
3. 1/36 4. 1/55

12 balls, 3 each of the colours red, green, blue
and vellow are put in a box and mixed, If 3
balls are picked at random, without replace-
mient, the probability that all 3 balls are of the
same eolour is

1. 14 2 112

3, 1138 4, 155

7 7T # 0 g At A A fE gatay &

o Wt 77 P 2 ) e e E

e # Fvé shw AEwrr A @ A, B F A

-3 Fend wrer 78F 81

| HAT W AT FAT FUT Ay w=Ey Sh

2. &t H FTE wATH 0F 2

3, =t it =i & Fow @R EET

4. spTEn w f AT FT wOOr AE A AEAr
F41 & 717 gty & 959wtz g 8

Some aliens observe that roosters call befare

sunrise every day. Having no - other

information about roosters and  sunrises;
which of the following inferences wodld NOT
be valid?

I. Rooster-call and sunrise may be
independent cyclic events with the same
periodicity

2. Both may be triggered by a commaon
cause

3. Rooster-call may be causing the sunrise

4. Sunrise cannot be the cause of rooster
cill a5 the rooster-call precedes suntise

Fraer 5, 8 7 12 e % w=a w0 I
4t # w5 ol e aeft #1 3 aer e
# ateat 21 F Bv 99 ¥ ww Had oA
qTAT T UE B FHT AT S{wtea wAr 2y
1.3 4

33 7

19
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Twenty-one Iitres of water in a tank 15 to be
divided into three equal parts using only §, 8
and 12 litre capacity cans: The minimum
number of transfers needed to achieve thisds
I3 2 4

3.5 4.7

STTY Tte TR, dTET, T aer de=y 8§ i owr
W W19 W JEE 9T W= w8 afE e qar
ey wra 7 39 @7 T 7, A2 0 e av T
S W ' B ST ey wd dey avg A

aFa sl mEm AT ad 2

1. Fr§ & oft oy ot s W A

2, wEET, TRET % WOq Aver, AAT H w4E o0E
AT AT TR

3. #fEn, WET F wvg uewr S#ie e W OA
FIE U WA AT AwAT S

4, AZHTEH AT

Of four agents Alpha, Beta, Gamma and

Delta, thrée have (o be sent together on a

mission. If Alpha and Beta cannot go

together, Beta and Gamma cannot go together

and Gamma #nd Delta cannot go together,

then which of the following holds?

I. Any three agents can be sent.

2. Alpha, Delta and any one out of Beta

- and Gamma can be sent.

3. Beta, Gamma and any one out of Alpha
#nd Delta can be sent.

4. The mission is impossilile.

7= 0 ATyt T O g7 8wt G
% foro 92 =1 i ¥ UF 99 T e
BT 21 WE g T T

|, Tt s &

2. amfsam nfa &

3. wearEn P &

4, P st & g srei &

Ih & bacterial cell, a protein is synthesized af
random location in the eytoplasm, The protein
has to reach one pole of the cell for its
appropriate fundtion, Thie protein reaches the
pole by

|. chemical attraction

2. random movement

3. enzymatic action

4. attraction between opposite charges
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UE TR T g2 BT 1234 F FAUT F
STEAT-STAT WT7T % SHET W 2 AT g1 U

What is the least possible population of the
class?

F7 HET IEE AT T F AR FAr ;:i i*‘::}
;;%ihﬁ Fqea ﬁaﬁﬂﬁﬂﬂaﬁﬁ"
. a0
3 -:m 4 o0 9, Y T X, Xpi X3 i Xy m TH i ‘E.'I
I aftere m et wft ars deaTe # IR
A precious stone breaks into four pieces sfire 21 ey & & wta-an e 22
having weights in the proportion 1:2:3:4. The 1. Average (xy, X ... Xq, m) > m T
value of such a stone is proportional to the Average (xa,X3,..X5) > m
square of its weight, What is the percent loss 2 Ve ! 5
P A iy . . E.e(-tl.xz qu;m:.l mm
Ttﬁgva!minﬁm&d ducmbrlmlgigg. Average (Xa,%s, v Xq) <M
3‘_ 70 4: 90 3. Avernge{Xy, X3 .- Xg, M) =m THT
h‘!"ﬂﬂlgﬂ [xz.xa....xq} =M
g . _ 4, Average (x;, X3 ... Xg, 1) < m FYUT
UE AT AW w6 A1 AVETE T 6 997 8 Average (xs, s, -2g) =
fire o e wn T S gl A E R afa A
#tE 7% 51 A1 7 e fee ave gt A T 9. The mine numbers x,, X, %3 . Xg , are in

# srw AT a7 s
1. 8 2,24
3. 32 4, 60

Two runners starting together run on a
circular path taking 6 and 8 minutes,
respectively, to complete one round. How
many minutes later do they meet again for the
first time on the start line, assuming constant

speeﬁs"
2. 24
32 4. 60

Fararrfilgt grer s # Wy AfOrAT w7 few
P arfi S o

#oft R i Yo -
A 0.1
B 04 L/
C 03
D 0.2 3 P
s # Crenfit 1 wpraw sha w8
b2 %4
3. 8 410

The distribution of grades secured by students
in a class is given in the table below.

5-8-H

ascending order. Their average m is sirictly
than all the first  eight  numbers,
Which of the following is true?
1. Average(xy, Xz .. Xg,m) = mand Average
(X7, Xg, ... Xg} =M
2. Average (X, X3 . Xg,m) <m and Average
{3, X3,.. Xg) =m
3. Average (x;,%; ... xg,m)=mand Average
EI:, X3. ,..Ig] >m
4. Average (%, X3 .. Xq,m) < m and Average
(X2, X3, .. Xg) =M

10. T & ¥ Ay fasr wfgenat, Ak, s

wfy w1 wiatAfeE s &2

10. Which among the following diagrams

Grade | Fraction of the population 5 2
A L .
e B
C 0.3 |/
D 0.2

represents women, mothers, human beings?
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12.

12.

TH HEF] 74T UH @EHT (A awaeq a0
Forif & sifirsree s wew

w4 # 1€ T F o g7 (F-)

Aol orf F #r€ w7 F w7 (- D)
Foe & it an =t Fread 87

I. F9-1 7ET & 9% F9A- || A

2, FUA- || A & T G- | TET 2

3. 2t F4A- | 79T 01, TR

4, Fawt-l war | f gz FAEm A8 #
AT wFAT

A boy and a girl make the following

statements, of which at most one is correct:

The one in a white shirt says: “1 am a girl”

(statement-1)

The one in & blue shirt says: 1 am a boy™

(statement-11)

Which of the following

inference?

1. Statement-] is correct but statement-11 is
incorrect

2, Statement-l is correct but statement-1 is
incorrect

3. Both the statements | and 1l are incorrect

4. The correctness of the statements | and
Il cannot be ascertained.

is the correct

Foreer For & Py Tt &0
Y b 2 18
3. 19 4, 20

How many quadrilaterals does the following
figure have?

5-8-H

13.

14.
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Tt 2t TrE A BT A F B AT 21 T G
TAT G, TV FT AT e Py ey =y
& STATT ATT 1 FE G, F GH A A g
10% & wafk G, ft 0% T F AT BEY

A Az o FriawaT 2
i, 10% 2. 20%
3. 28% 4. 30%

A canal system is shown in the figure

Water flows from A 1o B through two
channels. Gutes G, and G; are operated
independently to regulate the flow, Probability
of G, to be open is 10% while that of G is
30%. The probability that water will flow
fromAtoBis
1. 10%

3. 28%

wrerd camy e f rw s S S e
T WA §1 AR qg A g A 2,
T SFFT W AE W0 AT EOTA R AwrE
g g5 w2 MY wTaw T Hars 7 A
# At 4 ATt
L

3..®t

2.:20%
4. 30%

2. X
4, 2nmt

epp
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14. A long ream of paper of thickness ¢ is rolled
tightly. As the roll becomes larger, the length
of the paper wrapped in one turn exceeds the
length in the previous turn by
I « 2
3wt 4, 2mt

15. Brwar r amm ofen o fig o4 SF ez 9
P RE A o0 ST B TAE A A A F
watss Rufd i v aw ag ofew e
fweer wpewar 21 Sfw g1 AP Rt gnfe

O

initial * final

ar

rf (1 + %)
(4 4 %)
21+ w?)

15. Point 4 on a wheel of radius r touches the
horizontal plane at point P. It rolls without
slipping,  till point A is &t the highest
position in the' first turn. What is: the final
distance AF?

e

initial final
2r

(1 +7%)
ry (4 + 7?)
2r(l+ 7}

16, TF =t s g5t e & 2w wv A
FET FEEH FAT B HIE F wme ;T
fizam Ty W S At F A a1

AT 21 =24 6 atean gt (em’ #)

b e

5B-H

16.

7.

17.

18.
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10em/

i 40cm
|
¥
%/
40 em -
l. 8000 2, 1000
3. 4000 4. 6000
An open rectangular, box is made by

excluding the four identical comers of n picce
of paper as shown in the diagram and folding
it along the dotted lines

i0cm

PR, ——

The capacity of the box (in em’) is

1. ROOO 2. 1000
3. 4000 4. 6000
Fore 3 & s T i e o 87
zﬁ'u. 340 430 =20

{250 2, 3%
3. 4% 4. 5%

Which of the following is the largest?
250. 340‘ 4,3'2" sﬂn '

i 250 2. 34{1
3 4% §i:g20

uF dnd WA A % e 2w =Ear 8w
wTr @ et st S stee-a wrwal aw
A § s St aey R et

Energy galned

2,0 Energy spent
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19.

19.

aifdw an =19 it 7€ Fwl =7 wE 3 By

vz sfirEy g wal

. =% =1 27 SEan 2

2. W FTATH T

3. wE B 8 S A ol vay ST 9w
W E

&, TF F g v

. A mun'kc;:,- ‘climbs & tree o eat fruits: The

amount of energy gained Trom euating fruits:
and the energy. spent in climbing  on
different branches have a relationship shown
in the figure,

5
&
u&:.
0,0 Encrgy spent

The ratio of energy gained to energy spent

will be the mraximum

I. at-a point where the siope of the curve is
the maximumn

2. at a point where the slape of the curve is
unity

3. at-a point on the curve where the tangent
[passes through the oriiin

4. at the highest point on the curve

W qeA 41 daTe % A 10 8T 9 aw 10

FET-aEr | e § Wl E T g §

Fr fore et o7 R s

A, ST T i mTT uren | s aur o
Hreg w2

B. =W & ity wiftawr § #faw a0
T F FH A

C. ® F T OF AT WL H 5w g

D. FH 7 F7 TFH HIA ATETR 77 &0

TR A FIAAT T Afrarda: w38 37

|, BHEIC 2. ATETC

3. BAATD 4. A, CHEID

The length of a cvlinder is measured 10 times:

vielding 10 distinet values. For this set of

values, consider the following statements.

A, Five of these values will lie aboye the
mean and five below it

B. Five of these values will Hie above the
median and fve below it

5-B-H
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C. At least ong vitlue will lie abave the mean
DAt least one value will le at the median
Which of the statements: are  necessarily
correct?

. Baml ©
3, Band D

2. Aand C
4. A, Cand D

20. Tam 99 %, 0 F7 & £PA0 = 40%4P6Q =
30° AGt JTR] F0
£AOB = 220°,

2. 80"
4. 110°

. I the given circle, O is the centre, £PAO =
407, £PBQ = 30 and outer angle

LAOB = 220%
p

Then £AQH is
1, 70° 2. 80°
3. 60° 4. 110°
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21.

22,

22.

HIT/PART-B

A0 —L=x< L, ¥ difigs s=mm
AFAT W R FT AT wET k) =

AL+ x)(L—2) %, "B A soraisor
et & o 6 5o T gt o s
Frft
I, 0 1%

i 1
3 2 r.3 =

The wavefunction of & free particle of mass
m , constrained to move in the interval
—L=x< L, is g(x)=A(L+x)L—-x),
where A is the normalization copstant, The
probability that the particle will be found to

have the energy *Ei% is
1.0 2
: i
1 - 1
3.?\;";: ‘q‘;:r':
Tty R & Fasroor 557 €3 507 %7 AT S

W) =zf(r) 2, g r=(xy.2) I W
Rufir after 2 e 1), r=|r| =n9mw
&1 afe F0 57 ¥ wvfta g LE A L2

T FET TR
|, 2h* 2. A2
3. 4kt 4. %h’l

A particle moving in a central potential is
described by a wavefunction (r) = 2f(r)
where r = (x,y,2) is the position vector of
the particle and f(r) is a function of r =
|r|+ If Lis the total angulur momentum: of
the particle, the value of L* must be

.- 2h2 2. h*

3, 4R? 4. 3n2

23. TEETT m wAT S E S 0w uw By #

Frerfii v i whfar drar &y

5-B-H

pre

—YourPersonat;

TR FNx =~wf x=w, F @7 G 97
AT I A4 Foe F A Fer § dleear ars
CECE s v e e e vl

W)

-

; t X
id b

23. A particle of mass m and energy £> 0, in

one dimension is scaitered by the potential

shown below,

Vi) 8

If the particle was moving from x = = to
x = o, which of the following graphs gives
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the best qualitative representation of the
wavefunction of this particle?

‘NI}\[\A/\/WW
Rl |
| .

. 10g 2, 509
3. 100g 4. g

15, wF TH-Zaw (weA) T o woftr & g

w21 i w9z o i e
= F e 1 B § Gy #1067 gmm

T wy & wEAT 8 TR vw =iy o,
Frmym g oiides s S 88 F5@ 9w
W7 rg-fAReiET § TH w0 w1 =1 e

I. —rade

:'l.|,.'l_l.’:|

I3

- Ermﬁf‘ + Vu@ué

]

. TaRt + 2vgwyh

= L

. —rait+ 2vgagd

" 25, A tum-table is rolaling with a constant
angular velocity wy . In the rotating frame
fixed to the turntable, a particle moves
radially outwards at & constant speed v,. The
acceleration of the particle in the ré -
coordinates, as seen from an inertial frame,
the origin of which is st the centre of the
turntable, is

|, —rwif

Wis)

—
—
—_——
oy I

i

il 2. Zrugt + vyl
4 J\[V\/\/\/\ﬂ(\/w 3. ragt + 2vgw,0

4, -l“m%f‘ = ZUﬂﬂiug'

L 26. W % geft 7 % 9t AT U gEreT war
¥ wfopar wodt & weI # F oTeeEm
e G & @7 & awa ¥ oAy it

qfads . T # .
4 FEFTM LA 10 m Ft F=rf F 3@ 2 W m‘i‘;gﬁﬁ;? Ok T 1
FrTe ot 81 FR F 20 W 00 m iy : S
== oy &) wfE e e R afdt w |, geft i sfoemr 6 Fom & B ot

AT §, 97 T T oA 9w g # verd #, bl

; = 2. gt ft g Il sfeafy it g
AR FT HIA [EATY 70 g i :
I. 10g 2. 50g 3. et T ity By S5 ww
3. 100g 4. g 4, gedt v ofewar ® wem W Bear

24. An object is dropped en a coshion from a

hdgl}t. ],ﬂ m Eb“f'rc i. On being I:m" the 26. Assume that the earth revolves in a circular
cushion is depréssed by 001 m. Assuming that orbit around the sun.  Suppose  the
the cushion provides a constant resistive

force, the deceleration of the object aftér
hitting. the cushion, in fterms. of the
aeceferation due to gravity g, 1s

5-B-H

gravitational constant & vories slowly as a
function of tHme. In particular, it decreases to
half its initinl value in the course of one
million years: Then during this time the
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27

28.

I. radius ol the carth’s orbit will increase
by a factor of two

2. total enerzy of the earth remains  constant

3. arbital anguiar momentum of the eurth
will increase

4. radius of the earth’s orbit remains the
same

TAE om W OUE F Bwa v(x) =
kexV, (k> 0) 7 s faw & afawm 2wy
t =077 Ig T YT gAEq x = A A FHAY
AT wTAT & Wty wig F B gwwr sty
FIH

1. A7V F st &

2. AT EEETTEHTE

3. A 97 T T e

4. gatoaioe 78 £ (7 serafeas )

A particle of mass m moves in one dimension
in the potential V(x) = kx*, (k = 0). Al time
t=0, the particle starts from rest at x = 4.
For bounded motion, the time period of iis
mulion is

. proportional 1o 4712

|

2. proportional o A~

3. independent of A

4. not well-defined (the system is chaotic)

st i s (e s ) At a
AT # A g e 1 f) e Ry
e Py & sy ofvafe o R e @
(A < a WTH)

e S0 AT 5 o e syt f
AT & Femn ot s a9

1. & WIFE (otE) B o B ot

2. e wifE (stdw) it 2o fruz arfy

3. &% Fyfe (ardy Ff =f & @z soafy

4, ¢ Fifx (airEs) Froof & v ey

5-8-H

10

I8,

29,

29,
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The infinite square-well potential of a particle
in & box of size g s modified as shown in the

figure below (assume A < a)
LAY ¥

A

The tnetgy of the ground state, compared io
the ‘ground state enerpy  belore  the
perturbation was added

|. increnses by a térm of order &

2. decreases by o term of order £

3. inereases by a term of order £°

4. decreases by u term of order £2

FEATH m F UF FEew w70 (uF @AW o)
FEmaam v 57 350 3 Hifiw 2 S
AN SW AT % £ A9 F 9w 0 U
SR A 7 0 0 s T e e
T wwf spaear & o =t &) fae W
FT EET ° A Ay #) WY A 6
T ST 3ar fEay Ay 2 3 g e w5 9
st v 5 fem man 3, 39 o st
we Fa o w grm

x 4 - - A ¥
l - 1
i
-1 o L -1 0 I
I anfat = i T
e e
“I‘;rl
3. ShD 4.0

A quantum  particle of mass m in one
dimension, confined to o rigid box as shown
in the fAgwe. Is i Hs ground  stake An
infinitesimally thin wall is very slowly raised
to infinity at the centre of the hox, in such o
wiy ihat the system remains in s pround
state al all times. Assuming thut no energy s
lost in raising the wall, the work done on the
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11
system when the wall is fully raised.
eventually separating the original box into two
compartiments, is
af ‘ ‘ o w

-t 2 L -L
i 2L sk,
*ogmid = fmit
- min
kSt 4, 0

3. P oaftrr #, Bl o D ¥ sEdae
(zpetee) 2 & wrfiwar p a9 sAHE
(dFEwe) 3 it wifiar (1 —p) &

{T}
{21}
—{D—
;|
2
afiwa & eFaay R o § i
Zri
|2 =p=i
2. (-}
3. (1-p)%p?
4 (1=-p)(1—p?)

30. In the following circuit, each device I may be
an insuluator with probability p, or a conductor
with probability {1 = p).

(o]
{T—
Ty E—

i |

1

The probability that a non-zero current flows
through the circuit is

I, 2—=p—p°
2. (1-p)*
3. (1=p)p?

L (=p=p?)

5-B-H

31

31,

32.

32

33

- Banl (]_'ﬂ')
Je Trr.ﬁ: tan =
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ufefar afdy y(x=1) = 0 % =79 Fa95+7
A x Sk (14 )y = e FRT AW

I e PO
x

n fe)ox
“ T £

(1=x) EI---:|_-

-
5 H %7

4 {x‘— 1)%e "
The solution of the differentinl equation

x %+ (1+x)y=2e"* with the boundary
condition y(x = 1) = 0,15

11 lr_llle;—x

x
2' {.':::'}.e.--.l.'
3. {]":T}E--I

X
4. (x—=1) e

; LT

ﬁﬁ_ﬁmfu P FFWI‘HF?I"IT
T 4. n/3
The value of the definite integral fﬂ“ i 15
1. 4n/3 2. 2n/3
3 i 4, rr;'ﬂ

n-sErEr & frafim = gaw sEw § oow
AT AT e 0w Fee e s B g
i ot zfi R 81 af2 Ruz faspnmar | 39

ATT H O IEAT & AT T F e # qahry Ay
F1 JTEHTT FHT
Bl

LB ]

on (%)

o (3)
4nR sin "

e (%)
1 an n

Consider a planar wire loop s an n-sided
regular polygon, in which R is the distance
from the centre to & vertex. 1T a steady current
! flows through the wire, the magnitude of the
magnetic field at the centre of the loop is

2R

g

.t i (2 2 o (1)
4 ()
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34, TOT TE 0.5 pm TET WE T SATH ATHT &
I ANAATT (agd Ay i g #
s wv 7 gffw & 7ar y = 0 37 7 el
#| T T wfRer ke, AT &y TR B

¥

afz T 6 ¥ WH 30° £, W T FA

AR
l. 1.0 pm 2,029 um
3. .58 pm 4. 0.5 pm

Two coherent plane eléctromagnetic waves of
wavelength 0.5 pm (both have the same
amplitude and are linearly polarized along the
z-direction) fall on the ¥ = 0 plane. Their
waye vectors e and kg are as shown in the
figure.

o¥

If the angle @ is 30%, the fiinge spacing of the
interference pattern produced on the plane is
1. L0 pm 2. 0.29 ym

3. 058 um 4. 0.5 pm

s, St wapr ey wrant £t saafie R
Frev @ s a7 R wd afafr afiey
T4 & (P % i smafres § fm st
TS AR AT o UF f, W WAE A U
Y] 597 &)

CAX(B=-D)=0

|

2, i X CHy = Hy) = Js
3 A (D — D) =0
44-(B—B)=10

5-B-H

Your Person

35, Which of the following is not a comect
boundary condition at an interface between
two homogeneous dielectric media? (In the
following A is a unit vector normal to the
interface, o and J; are the surface charge and
current densities, respectively.)
l.fix(-D)=10
2. AX(H—H)=
. f7A-(Oy—-D)=0
4. 7 (B =B =0

36. WTE FATT AT 9T wE-AeT A s

w1 Regmefiem 2w g
‘tEn 0 0
( 0 45 O ).ﬂfruﬁvmtlm
0 0 .qf.'u |
wreaw # y-fEew # s o « -FRer F gfew
st P afit aiw £ adr g=ar
(4 & g adar o wmy k F oAt ) 2
1. 4k, 2, 2k,
3. 9%k, 4. 3k,
36. The permittivity tensor of a unjaxial anisotr-
opic medium, in the standard Cartesian basis,
4 0 0
is ( 0 45 0O
0 0 9
The wave number of an electromagnetic plane
wave polarized along the x -direction, and
propagating along the y -direction in this
medium (in terms of the wave number ky of
the wave in vacuum) is
L. 4k
3. 9%,

). where &, is & constant,

2. 2ky
4. 3ko

Pt 3 x 3 wmeag A § wewe IEF dfs ol
= qimﬁ ¥ avmE § Ay =1, (o
Lj = 1,230 A ¥ sifrersfors = g6t
I, (7,7.0) 2. (7,4.3)

4 (EHE
A3 "33

3%

3. (14,0,0)

37. The elements of a 3 X 3 matrix A are the
products of its row and column indices.
Ay = ij (where £,j = 1,2.3). The

eigenvalues of A are

L (7,7.0) 2. (7,4.3)
. 14 14 14
3. (14,0,0) s (2258
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38. frm Farpee 10 § U gfEay R W

38,

39,

gearEdT (ac) Fyer s A wREw |

5 s s gt

8 .
g’ =
- 0

=2l -
I, 125 W Z 9w
325w 4 21.5W

An ac signal of the type as shown in the
figure, is applied across a resistor R = 110

The power dissipated across the resistor is

L 125W 2, 9W
3 25W 4, 215 W
uF npn gt aes fares B |
freT P et o &
R=80k2 =
Ry=20k(

af afddas R, 1 9ty 7 g27 2 A1 A
9T FI%T Yy AaT WUTE wT A Ve F uftada
T yET E

5-8-H

40.

41,

pre

ersonal E:

. Vg FET ¥, ST I St
2.V AT Ve AT 52 T
3. Vp W SEtE VoA s
4. Wy TR TATE Ve S

An npn-transistor is connected in & voltage
divider configuration as shown in the figure
below,

RBOk) 2

R=20600

-

If the resistor Ry is disconnected, the voltages
Vg at the base and Vg at the  collector change
as follows.

1. both Vn andﬂ; increase

2. both Vg and V- decrense

3. Vy decresses, but Vp increases

4, Vy increases, but Vi decreases

sreef e F sear wdfiwon pv = AT 21
TgA A ATAA] 9% fPax mEE § A

HTE AT f_}%;

YT = A g
. 1T % &9 % svardt gmn
. T & = H fame g

, FATTHTA & apsrariae &

i el g

The equation of state of an ideal gas is
pV = RT. At very low temperatures, the
volume sxpansion coeflicient %% at constant
pressure

1. divergesas 1/T%

2. divergesas 1/T

3, vanishesas T

4. is independent of the temperature

sy 1073 Fydrer it worrlt # 2T w07 20
weme saearat o F et # off 3 awa
iy ezt S Sfae T ST e
g

1. 20k

2. 3kg

3. 10 (In 2)ky

4. 20(In 2)ky

P

m:

P

Guide
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41. In a system comprising of approximately 1™

distinguishable particles, each particle may
occupy any of 20 distinct states. The
maximum value of the entropy per particle is
nearest to

I, 20k,

2 3y

3. 10 (In 2k

4. 20 (In 2)ky

2. FTUNIA T AN, U (AR T, < 7o E) ST
are s 3 Fae afife & % ot F 9
e & & & 71 o AT ¥ xomE
WiTFaT 999 WAW ¥ SEEE W @R

T|r-"l
v it
Lo /
h |I|I llll .I'T: |
F s
o
¥y
ST
< P ] I| -|1-
2 ANV 1L
E T.: / y 'nll “‘I l"x\ £
/ LER)
/ I"UI.' \1\\_\-
g
W
=
-
3| £ \
e 5
— . -
| W
. ,,f,r'ﬁ':.
o ¥ by
4| 2 |
0, ] n
T Wi
— (1}
vy
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42, Consider a classical gas |In
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thermal
equilibrium at temperatures Ty and Ty, where
Ty <Tp. Which of the following graphs
correctly represents the qualitative behaviour
of the probability density function of the x-

component of the velocity?
TJ'I". |
— (|
- | |
l E-‘ lll.lr |II \ I
i :V I'al N |
I |
e Al
0
Wy
."T[LTL’ \
b o AN A
- L]
E;_" = LI Ia
. Wy
(1]
Vx
= A
il 4 = ' \
T 1.
: i s
My
< =
.f‘.:{ b
:;.': J L4
4]z i\
= ,"' R
F XN
# I N -
- __*" ! 'a‘:‘;l:_"
]
Vx

43, B 5 e 3 v v frfw st

A o—
i _E}u.—

c ;
h—

G,
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43

44.

45,

% Y =AR+ €D § T &T 6, A9 6,
oy e &t gt g

I. OR 9T NAND

2. NORTATOR

3. AND 741 NAND

4, NAND 797 OR

Let ¥ denote the output: in the following

logical circuit,
] —L

i S
e ——F

A= E:,a_
I}

HY=AB +Eﬁ. the gates 7y and 5"; Fst,
respectively, be

L. OR and NAND .
2, NOR and OR

3. ANDrand NAND.

4. NAND and OR

. Froyfifen o Rdfrr sifrs dw W

W-H=§p2+ﬁ* g FETA>0Uw
fqein &1 T N TR 1w ® dug 6

Tferms s gnft
I. 3Nig/2 2. 3Nkg/4
3. Nkg 4, Nkg/?

The Hamiltonian of a clissicnl maulmcar one
dimensional oscillator s H ‘—p LE o

where 4> 0 is a constant. The spec:f‘ ¢ heat
of s collection of N independent such
o\s:rﬂalum 15
. 3Nk /2
3. Nky

TF WA % FT TN AT Sy
g & A F wEw H, Serw f FE &6
g #1 A7 andw AWt 57 T A &)

2. 3Nkg/4
4. Nkg/2

AR % SUANT § g % AT F A aar

afAfem 6w 982147 mis A
0.02357 mk* T B & & w9 oa@r
At w9 & Fuffa g s s W

HE wE A g
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1. 982 4 0.02 m/s’

2. 9.8215 = 0.02 mus®

3. 9.82147 + 0,02357 m/s’
4. 982 + 0.02357 m/s’

In gn experiment to measure the acoeleration
due lo gravity g using a simple pendulum, the
length and time period of the pendulum are
mensured to three significant fisures. The
mean value of g and the uncertainty §g of the
measurements are then estimated using a
calculator  from @  large number  of
measurements and found to be 9.82147 s’
and 002357 m/s’, respectively. Which of the
following is the most  aecurate way of
presenting  the  experimentally  determined
value of g7 '
1. 9.824 0.02 m/s’

2. 9.8215 + 0.02 m/s°

3. 982147 + 002357 mss’®

4. 9.82 £ 0.02357 m/s’

HRT/PART-C

Pft e it e s g aay witT SR
w TRET WY W = ak + R TR E
& ¢ q47 § Gt Reaviw 1 B oA
SAT T T 3 A9 A A 0w A
T E AR

L T =
I.Eﬁ .._J;

The wave number k and the ungular
frequency w of & wave are related by the
dispersion relation w® = ak + fk*, where &

amnd f wre positive constants. The wave

number for: which the phase veloclty equals
the group velocity, is

Lafs 2

=

[ #%]

(I RS
=iel

=

Wi
-i_.__l =&
=in
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47,

47,

o R sie Tww A Bt o 3 A
i E=(e,00) a1 9367 @7 B=
(e, 0,2) FT9AT &, FET o UF Paoiw ) A ®

AT e 3 SR g O o weaf

THF B ¥ AYH F sA@e B = (Bl a,0) T4

B = (a,Bjia). T c=1 THEAT ¥ £ A0
By, % AT Z1 FHAT:

. =2a 99T & 2, 2eauT-a
i & 79T —2c 4, ~gaET 20

An inertial observer A at rest measures the
electric and magnetic field E = (2. 0,0) and
B =(a,02z) in & region, where o is &
constant. Another inertial observer B, moving
with a censtant velacity with respect to A,
medsures the felds as E' = (Ef, a,0) and
B'= (a,8y,a). Then, in units ¢ = 1, £f and
By, are given, respectively, by

. —2aand 2, Zound —a
3. eund —2a 4. =g and 2a

T g S T A o 7 ey xR
# we urg i AR 9w ¥ A 9ig
#Ed frwe & o 77 & (P )

ﬂﬁ#&mﬁmmﬂwﬁiﬁw
Fore s=firg @t & o 3 v
i,fi —f? 2 Lf1-f7

3. LEJ1— B2 4 L

. A point charge is moving with a uniform

velotity fe dlong the positive x-direction,

parallel to and very close to a corrugated
mietal sheet (see the fgure below),

]3¢

K\AJr\/

—_— e

L o

5-B-H
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The wavelength of the electromagnetic
radiation reccived by an observer along the
direction of motion is

I %ﬁ—_ﬁi 2. LfI=p2
3. wpJ1=p% 4

sriferE B9 05 F #% s R By oy
B AT AT A€ w2 Rl w0 S andt
TH TOE TAT BT g1 24 £ 0% qEwr gy
fFeof fam s Hen w5
0 < h < R) it e 2 g2 99 ) 909 =97
® FTOX WA A WE F AT 9 SwEA
nk? ;-ms By + %cnﬁ""ﬂu-)ﬁ‘ﬁti'r FI 6y
Fadafad

i e 2 - fl
r%m‘-nﬂ h q‘rﬁﬁwﬁﬁ

A solid spherieal cork of radius R and specific
gravity 0.5 floats on water. The eork is pushed
down so that its centre of mass is-at & distance
it (where 0 < h < R) below the surface of
water, mnd then released. The volume of the
partof the cork above water level Is

mR? (-—- cosfy + = - S cos ﬂn) . Where 8 is
the anple as shown E-n the figure,
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S0.

At the moment of release, the dependence of
the upward force on the cork on h Is

i f'...i(%)a
S

FEETT my TTm, ¥ w0 UF g=mE-ciy
¢ starE F ar & ok g & S A Rt
L

T My

ale,,

R 9T TR TSI my AT w0 S
TUT FIVY 7L, &5 AT gema A &

.ﬁmmﬁ?ﬁwﬁ'mrws«ruﬁ?qwﬁﬂt,

T Brafry Prdais v, % o-Fd S vy
T 81 Arer At syt Fof
1. [——-—mgh

2 s
{mitmaln

3 IA—]—"‘ -
i my 1‘!;1 r.-;,
4 IMeg
3 (g +mig s,

Two particles of masses m; and my are
cannected by a massless thread af length £ as
shown in figure below,

5-B-H
SHECRIEM—EBH—2A
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31,

51

32,
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:PTIM‘
pll m,
The particle of mass My on the plane
undergoes n circular motian  with radius g

end angular momentum L, When a small
radial displacement € (where ¢ < Ty ) is
applied, its radial coardinate is found 1o
oscillate about 1, . The frequency of the
oscillations (s

| n Tm
' I mi 4'1';‘ Ta frmty iy Iy

3 m imzg
- Em., 41':1-]1-, A (my e myin

ﬁﬁmiﬁimxmm#w-#ﬁﬂa
Wf‘lﬁm )
d*x g dtx 4 riN———
m'i-z{!"&t—i'i‘fﬂ A )x=0

Faffadiaft 0> A% 550

. & g By e s 5%

2. #E S (x| ~ o0) #1 sl ooy

3. ¥ ¥y & oA-rd e o

4. 5@ g0/ o o-0/4 v wwE T
T

The time evolution of & coordinate x of a

particle is described by the equation

d* d? .

"‘j'l'mza—r—:‘l‘{ﬂ‘—_{‘]x:ﬂ

For 1 > 4, the particle will

1. eventunlly come to rest at the orighn
eventually drift to infinity (x| — o)

2
3. oscillate about the origin
4,

eventually come to rest at [1/A or —01/4

mmm#mmﬁgnﬂﬁﬁ=§;+
alx|" &, ¥Rt @ T r wevenE aviw o
& WAL % Ay At we st g, frame

bomRr 2. n"t?
3. nlitred) 4, pRriirse)
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52, The Hamiltonian of a quantum particle of
]
mﬂsmisﬂ=-:;+a|xrf.mreamrm

54. A charged, spin-less particle of mass m is
subjected fo an attractive  potential

positive constants. The energy By of the nth

V(xy,2) = Sk(x® + y* + 2%), where k is a

level, for larpe n, depends on 1 as positive constant. Now a perturbation in the
g g 2. ntti form of a4 weak magnetic ficld B = Byk
e 4 parfrsD) (where 8y is a constant) is switched on. Into

how many distinct levels will the second
excited state of the unperturbed Hamiltonian

. 07T @ WY oy 31 At sife wo sare # f;vﬁ;? -
st vl oRdm = 12 4 |

|21+ Deising P(cos8)]” &1 Bt
sptraiys wifs § 41 FeEw s
Fawam s-7in & A S awm pin ¥ A
5, & wEt 6, = 8,/2 21 = e FEEmEt
&t aga arer & ¥ Wy e w7 & A At
ST WFEr 1 FgAEH W cos # F IH A

¥ fr @

1.0 2 1

2 1
e 581]52 El 4. __E.Cﬂﬂz 51

. In the partial wave expansion, the differential
scattering cross-section is given by

i
ds = ] :
P Ej_| E, (21 + 1)e™ 5in &) Py(cos 8)

Tt |1 ST 4 B = Byk (w8 B, FaTiw
$) &y 7w oo o s & sl
Ffreedt Ft guft awtm Fat et gere
Frt sreqran # g2

13 2. 4
3.2 4. 1

5-B-H

Pt o & Z=wT om % smdfi w0 W
wemrey W 1 B Vi) =Ze R A
Fftrer o o1y waT &, e o A9 R GATEE
Frarcim &1 7l st s e s koaa
il w7 26 2 At g s O
sraFt qieery g
m*aint
Ve G RESinTE)
mEetR

ZmfetRt
k(2K RE+sin? 26 )

amia®pt
" KHi44kTRYsIn? g )®

3.

4

§5. The clastic scattering of a charged particle of
mass m off an atom can be approximated by
where 8 is the M“S:E. angle, fF “"':‘ ;nrtn;n the potential V(r) = fe'”". where a and R
neutron-nucleus scattering, it is found that the by -’ _
two lowest phase shifts 8, and 8; correspon- are positive constants. If the wave numb:r‘ af
i i Loty the incoming particle is k and the scattering
diig ) Swive sud pwave, TERBIVE Y, le is 28, the differential cross-sectlon in
satisfy §; = §p/2. Assuming that the other :I?Eg : e
phase shifts are negligibly small. the differcn- b Lot
tial cross-section reaches its minimum for l. AR S 6
cos @ equal to i)
Ay i 2GR
3 —Em‘-ﬁl 4. _%cnsi &y 2m¥uiRt
I
* WM2KPRT 45?28 )
) smia Rt
. aafie, swworfRe wEmATA om W OSW Y AGER e
wtE BT Vny,2) = k(P 4y +2%)
¥ & ol k ow e fwwiw §) 9= OF 56. W= m ¥ w # qadrg et f g

_S_ﬁistéam’-%Bm"d*%m“ % T a
wd b e fRarTiw #1 o F1 Py TEd gw
b %1 wg Fifw qr GRS A 9 F 1

HTF Sa%9 § 9FET 79I 9T FAa g0, 98
g

S/0ECRIE/S—5BH—28



www.prepp.in

87.

I. 10a/3 16a/3
3. 2Va 4 =Va

The free energy of a magnetic system. as n
function of its magnetisation m, s F =
%_nmz —ivbm‘ + Em“. where a and b are
positive constants. At a fixed value of @, the
eritical value of babove which the minimum
of F will be at a non-rero value of magneti-

Euhun is
2. f16a/3

10a/3
3. 2a 4. Fya

3

vsan Fomres ¥ R sigoy (op-amp) 97

i ar-dteter yiteds aftre & Frae

aar Fsfe iy 1 tay Sy wiizw

. T ey sftrarem aar 2= ety
wie=TaT

2. e e wfvara aur Py Bl
wfdarr

3. 3ww ey oy o vsa By
sir=TaT

4. Fo= Faw sftamar aun By fnfg
uff=mar

For optimal performance of an op-amp based

current-to-voltage converter circuit, the input

and output impedance should be.

I. low input impedance and high output
impedance

2. low input impedance and low cutpt
impedance

3. high input impedance and high output
impedance

4. high input impedance and low output
impedanoce

afy adEr  x = 2sinx ¥ wATeTE ww
e % P "psawes vafa & 39 a1
g wefiw g

2xp~200in Xy 43y CO%xy )
1=1Cosxy

I Xpe1 =

ttsln Xp=Xp 0% Xp)

2oxany

1I=2'cosxy,
%, gy = 25 -1+ 2(cos 2, —xy minxy )
T3 5inx,
i 3 :r.,"iw-! =Acos g +sing, )
Ml fp—2sina,

5-B-H
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58,

59,

9.

prepp

If the Newton-Raphson mathod is used 1o find
the positive root of the equntion x = 2sinx,
thz teration equation 1s
L~ 200 T Fxy COS 5, )

I-ZerEx,

2 Auiy= 2{3in0 2=y o xp)

I=-2coin,

1 Xy =

r,,-h-ztm:, =X Binxy )
Fr—dainx,

3. Epay =

4 x =1§-1-Hmr.m'nrui
RSN X230 2,

wﬁ&ammﬁmm#ﬁm
ftafx=Acosqe £, wm 4 Ramw §

APIR Q= W, W WY B 7
FT1 ATy

wffEm A s g e 2

T F AT VT B s anar £

T ¥ AT TF 4T 7 F 2wy 2

. Y & mTe = wTATR =T B agmr g

i

l-l.nl.r..'l:-—

The equation of mation of a forced simple
harmonic oscillator is £ + wix = AcosQt .
where A is a constant. At resonance ) = @,
the amplitude of oscillations at large times

1. saturates to a finite value

2. incresses with time as T

3. increases linearly with time

4. increases exponentially with time

(;)w(‘;)ﬁ weaTEa ara @ Pl
dures A Sy (2 7) Rt wed )
(ﬂm’(’)%mﬁamﬂ A

mmqg_wrﬁwm@m ;
: f§ z) & (u ‘1])
(5 1) (3 D

- The operator A has a matrix representation

(2 é)mthzhasisspann&db)-(u) and (ﬂ)
In another basis spanned by — [1) and

ﬁ( )th:mtﬁxmmmnnnmhs
LG D 2 5 9)
1

3 (g a (3 g)

rsonal Exams Guide
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61

62

62.

1 8N
AN
s ofB

63

=i A 9

W 2 0(x), W o) R =
g & areafEs T # gretas w0
TR EAA] T AT B T4 H HECE
v 2
I ~d8(x)

&(x)
3.x L]

+= 3

The operator rﬁeﬁ'{x} , whese &(x) s the
Dirac deltn function, scts on the space of reil-
valued square-integrable functions on the real
line This operator is equivalent to

I -8(x) 2. 8(x)
Byt 4.0
e T T o 1 gT SO H AT AT

wifamar 1/4 * wvg 30 fag = &0 @
£, a1 &1 s wifieea 3/8 T AW AT A
N =T W ETE SEwT STy

zaE

| 4N
N
4. A ,’&“

- N
3 ﬁJ—T—

At each time step, a random walker in ane-
dimension tnhur remains 2t the same point

with prnhabdfw or.-moves by a distance 4 to

the right or Iﬂﬁ with probabifities 3/8 cach.
After N time steps, its root mean squared

displuocement is
24 j—

CofE

#tr amsfaT B 5,8, 74T Sy, ¥ /57 0§
+1 % WA A wwAT Bl S %ﬁ?ﬁﬁ‘
H =] (55, + 5:83) —hS, #, 1) AT h
BETRE  feiE 2 AT T = 1/ (k) 7
TTETERE # 5y W AR g

1. want®{f)) _

2 tanh(f#h) tanh®(B])

1. sinh(Ah) sinh? (])

4.0

The Homiltoman of three lsing spins 5y, 52
und Sy, each mking values +1.is
H'= —] (5,8 + $:54) —hS,. where J and h
are positive constarts, The mean

5-8-H

0

353

65. SBe Arfew sroeft I SR & A a1
3 i 31 s § A wew-awa () 0

Prepp
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value of 35 in equilibirium al g temperalure
T =1/{ksf). is

1. tanh®(g))

2 tanh(fh) tanh’ (8]}

3. sinh(Bh)sinh®(2))

4. .0

. 6328 nm 9T AT $7 @ He-Ne war 1

ﬁﬁﬂi-umﬁ{ﬂﬂtﬂ’ﬁifﬂ“ﬁ 7
a3 4 s qfE i G A e 13
GHz @fer &= Feam & a5z & a1 ofgwr
ST AR WE W A 2l
11 2 2
3, 3 4. 4

64. The cavity of a He-Ne laser emitting st 632.8

nm, consists of two mirrors separated by ‘a
distance of 35 em. If the oscillations in the
laser cavity occur at frequencies within the
gain bandwidth of 1.3 GHe, the number of

Jangitudinal modes allowed in the cavity is

AT e

4,4

awn us fufg & &) AR =w w59 w7 oy
Sta-F19 10722 5 ¥ AY SEfaa 7w %

Foro germ-asaT S H A
1,.2% 2. 3%
206" 4, 4~

. An excited state of a §Be nucleus decays into

two a-particles which are in a spin-parity 0°
state. I the menn fife-time of this decay is
10722 5, the spin-parity of the excited state of

 the nucleus:ig
). 2% 2. 3t
30 4. 4

| =aqfEat v, T TR o i wEeT

g, sty v, +e” = v, + ¢ SRATEE =

=75l 5 GG ) 1,0 0)
Fuia Hwa §) Iufiwfie sfear = o oftss
t o mftas f =i e w = wew
o
\, 1/52
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a8,

The elastic scattering of o neutring V¥, by an
eleciran &7, i.e the resction vy + ¢~ — v+,
can be described by the interaction Hamiltonia

1 }
Hijpe = F,:_m ot (o G, () O, Cxd g )

The cross-section of the wbove process
depends an the centre of mass energy £, as

L. 1/E? 2. B*

3.8 4. VE

g =t Syt e+

Vot v ¥ FmoAmem Ty, Ty AT
T A s 1 g w5

Ly, <v, I B[, <t,
3. LAner, 4 pikry <

The mean life-time of the following decays:
=t b at syt i e, +
V. #re 7, 1, oand 1, respectively. They
satisfy .

L op<r, <1, A LT
I Tp STy, 4 <, <1,

STUTE HUETIF ST

I'=kT%e~"el*eT (exp(eV /kyT) — 1) &
st w1 £, ot E, sf=ros %1 &%
S B, V EATE 97 {1 AT A e g,
T %2 AT AT I F I LT ;T
ATTAI § 1% o 941 k¢ FBq77s &1 2rite 91
e afrre § sy g9es 3 =0 i s

FamT i
— -

—>

qfz T F A frg st St W
ITHT KTV W T E A Ay VAT R
e g9 A afigdw @ omEw wdam
At wviv wg #n (R a qur b Ravs
3

I. aT24 b 2. ar+d
3. af3+h 4, al + b1?

The forward ‘diode current is given by
= nT e~ 5%l Coxns(eV fk g T) — 1), where
&g 15 the band gap of the semiconductor, V is
the voliage drop scross the diode, T is the

5-B-H
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lemperature of the diede operating near Toom
lemperature and, o and x are constints. A
diode 15 used as a thermal sensor in the cireuit

shown below, I
-

=

ITV is measured using an ideal voltimeter (o
cstimate T, the variation of the voltape V as a
function of T is best approximated by (in the
f‘nl!_awing_ a and b-are constants)
1. aT*+ b 2
3. a2 b 4,

al + b
al'+ bT?

WF A9-UT (op-amp) % Are s

Ry=1 kO v ®wfdf ¢, =1 pF awr

Gy = 0.1 uF % Fwrar gfrow 1= ey oy 8
R,

_J‘yw_.
3

€
uio_'lljfb——q'ﬁ

T aforg ey % = 3 wrd o
|. F%7 a1 e

2, e arow free

3. #= g femer

4. Tz aedfiwres femew

A circuit constructed using op-amp, resistor

Ry =1 K and capacitors €; =1 pF  and

£z = 0.1 pF, is shown in the figure below.
al
—M—

——

G
vihllj-l;b_q v,

This circuit will act asa
. high pass filter

. low pass filter

. band pass filter

. band reect filter

£ ed bd —



www.prepp.in

.

71

Tr.

s fRaTw g, 319 BCC (FT9ien =
wr=) R @ wefia-Paea afa3dt g8
2t

2 3Jagf2
4. Zay

]rﬂn

3. v3ag

The third-nearest neighbour distance m a BCC
(Body centered cubic) eryatal with lattice
constant a; is

I, a 2. 3ag/2
3. V3a, 4. \2ay

g # et st A @ A

FANA AT B g H wwmiel wE f

TEwEIA @91 BT F Wl ESENIA EEO

0.1m, F9T-0.5m, & FE m, TEEEA W
farom Z=awT 2 s W TUSEATE (0

#1 wemTERt % Ft wdt W griEee § Il

wit &y e o A, (Preed fwos ok
#) werety it 2w sof P & wER
EEAR T

b, 2% 1072
3 8x10°*

2. 2x107*
4 3x1072

A bound electron and hole pair interacting via
Coillemb  interaction in 2 semiconductor is
called an exciton. The effective masses of an
glectron and a hole are about 0.1m, and
0.5m, respectively, where m, is the rest mass
of the electron. The dislectric constant of the
semiconductor is 10,  Assuming thal the
energy levels of the excitons are hydrogen-
like, the binding energy of an exciton (in units
of the Rydberg tonstant) is closest 1o

i, 21077 2. 2%10°*

3, 8x 107" 4, 3x1073

s By & 7 gt § e fRemw o
faartt Brer aqE e aEdl wae
P ey w=ffim 2

p(x)

- -

3a 4a

5-8-H

22

Tz,

Your P

afs k 70 w847 § i gEE-T wEHay
oA T ERET Ziewd S(k,A) F s
s Sk, 4)/S(k, 0) g1

1 ms(%)

k&

3
2. oS =

T i fﬁ)
X, o) sin 3

L S |
4 e ()
Consider an array of stoms in one dimension
with an ensemble averaged periodic density
distribution as shawn in the [igure.

p(x)

a Zn 3a dn

If k is the wave number and S(k, &) denotes
the Fourier transform of the density-density
correlation function, the ratio S(k, A)/5(k, 0)

5.4

1 cos(3)

2. cos® (%)

3, fpsin ()

4. x:h’ si.n2 (-%ﬁz

Fffg "3 =\ () = 2,/y = 1) T uw
Reanafiry araw afs v da (5, = 1/2)
& Frert o Favdia & arar 81 At w iR

# g wefrr woftn w3 a0 R gar €
A ZETHI AT ¥ () = 2, )y = 2) sEean #

g it wiffar St
1. 2/8 2. 2/3
3. 1/5 4. 1/3
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A doubly charged ion in the angular
momentum state (/ = 2, [, = 1) mests a gas
of polarized electrons (S; =1/2) and gets
neutralized. If the orbital angular momentum
transferred in  the process is zero, the
probability that the neutral atom is in the
U =2 Ji = 2) state is
.- 25

3.°1/5

2. 2/3
4. 1/3

BTESTS 7 3 sv-geaTE R w7 wary
e 5 A 7% difia &1 sufte sramas
T THET s A AT, T2

l. 500K 2. 100K
31K 4. | mK

The range of the inter-atomic potential in

gaseous hydrogen is approximately 5 A. In
thermal equilibrium, the  maximum
temperature  for  which the atom-atom
scattering is dominantly s-wave, is

I, 500 K 2 100K
31K 4 1 mK

23
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feft o & pfr o ¥ szt =
Ey=BI(+1)em™ & wi) = 0,12, .. 4
B Feaxis 81 @ ooff arer semr <t Py
A) = 0,£2 F1 91T Fear §1 A9 F Rl
F oew 5 o (om ) Freft
l. 68

3. 48

2 12R
4, 88

The encrgy levels corresponding to the
rotational motion of a molecule are £ =
Bj{(J+ 1) em™ where J = 0,12, ..and B is a
constant, Pure rotational Raman transitions
follow the selection rule & = 0,+2. When
the molecule is irradiated, the separntion
between the closest Stokes and anti-Stokes
lines (inem ') is
. 68

3. 48

2. 128
4, 88

[ FOR ROUGH WORK |
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