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I PART A

1. In stillair, fragrance of a buming incense stick will
be smelt by an observer quickest when the
experiment is carried oul il

low altitede and. high air temperature,
high altitude and low air lemperature,
lorw alritude and low air tempertiurce.

high altitude and high wir Eemperanre,

i g ==

2. How rany squares ane there o his figune?

1, 9 3 14
315 o

3. A meaurtain moad as 3 seetions of different slopes
as shown, What 1z the average slope s of the enire
climby?

% 7 2
3. Leniey3 4.

(143) <= {172)

{1-'"-.:3} ol |

4. Which of the following. graphs. shows  the
copcentration of a sugar solution as a function of the
curirlalive amownt of sugar added in the process of
preparng 4 saluroted  solelion {the  temperaturs
remmdining consiant)?
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R S R T M L T S| 5. There are sand-piles which are peametrically similar
I = i e bast of dilferent héights, The mtia of the mpases of

e the sz eompoising fvo sandomly: chosen piles wall
he quad 1o the ratio of 1l

i | o TR Ty o i Tt e S
B e RO RN - e .
ik y L. pile hgaghits;
= R : I
ot 4 L e @ ware g = osyuares of the pile heights.
: T i T I o oubis of the pile iy
= a2 e il = RETMEr T ) L
| R G, ovbe-nmats of the pile heights,

Py Bliad Sl o e . . .
fa FORE S5 ekl - N s e .,'=":i'?| O, Thereare two idenbeal vazzals of volume Feach,
el

(2= e o TR SR whe empty, and the other.containing a block of
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Wt o A T e ey ) shewn asA ind B s the figere, [T the density of
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Then
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et

TR = B 1Tl O

YA gt S T 1. A and B have equal weights:

R O T s R F-"‘i.'a-"f ) ' 2. A is heavier than B by an drmound w,
i g g 5 s ﬁlﬂ_ i 3 | A A heavier than BBy an smount Fog — w.
o AR R IR 4. &5 heavier s A by an anzount Frer — w,

Ao b e veEr Ay g mng #T AR, @aw | 7 Ithe father bas blood group O end the mother has
vt T o B irm B mer blood group AB, what are the possible blood praups

of thear chatdren®?
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¥ & aw fwy #

potential dilference enter a uniform, transyersy
aagnetic field (£=15 for Pand &= 16 for 51 As
they emerge from the magnete ticld

Tgpth nueled emerge undeflected,
P is deflected less than 5.
P is deflected more than 8
bioth are equally deflected.

ol L

A pergon chewing a hubble pum did not expenency
ear pain in a jet plane while Janding whereas e
person not chewing a gwem had car pain. The reas
eould ke

. chewing gom is g pain killer

chewing equilibrates pressurs on both sides of
thie et dmim

chewing gum ¢loses the ear drom

4, chewing distracts the person

L]

10, The reason why o lunar eclipge does ot oogur il

gvery full moon 15

1. the position of the sun iz 1nof favourable atall
fuell moons.

2. the orbital planes of the moon and it of e
earll are inclined to cach other by o 2mail
angle,

3, the shapeof the carth is not & perfect sphere,

4, the moon reflects only from ene hemesphers,

11.A boy theows a glone vertically upwards witli 2

eerlain tial velocinge, Whick' of the following
oraphs depicts the velooity vs 2 Tunction of time, it
fhe aeceleration due (o gravity 15 assumed 10 b
uniform and constant?

| §
. lj EHl

".
.E \ e g_x“::__,__m_lrre
3 -
L o 4 'L.x o
e, s

12.A rigid onifsrm bar of a certain miass has two bobs

af the same size, but with different densities p and
2p suspended identically from i3 ends,
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When the bar is fevel on @ fulcrum as shown in the
Bgrare, & and o are related by

1, 24 =&’
3od =2

2 od =g
IR, B a ¥

13, There are two pois A and 4" on the equatar at
longintdes 07 and 90°E, and two other points B end
& on the sare longitedos, respectively, hut at
latitude 60°S. The distances (along the latitudes)
berween the points A, A% and B, B are related by

1, Ad"= 88 2. AA'=2 8B
3. Ad'=(V3) BB 4 A4'=(1)BR'
14.
S— - -— ﬁ — o -
Ll [l

Water 15 flowing through 2 febe as shown, The
tross-sectional areas at A and C are equal, and
greater than e cross-sectional arez at B, If the
How is steady, then the pressure on the walls at B s

1. less tham that a3 A and that at ©,

Z. more than thar at A and that at (.

3. zame as that ac A and that at ©,

4. mvoce than that al A bat less tian that at ©,

18, Match the tao fises

Rerw Maserial Froduel
LA Limestone | 8. Porcelain
B. Ciypsum b, Glasy
C. Siliea sand 2, Plaster of Pans
| D. Clay Ld. Coment |
A B C I¥
1. a b C d
Ly d c b 4
3. i ¥ d b
. d & [ b
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The " dating method is not uzually used for dating
organic substances older than ~60,000 years, becavse

L. such cbjcets rarely -:unm:n carkban,

2. such objects accumulated "C after their formation.
1. inthose 1m'.ea there waz no production of “C.

4. 'most of the "C in the sample would have decayed.

A szismograph receives o S-wave 60 g after it reccives
the Fowave IF the velocities of P- and S-waves are 7
kmifs and 6 ks respectively, then the distance of the
geismic focus from the selsmograph is

1. 2520 %km 2. 42 km
3 70T km 4. Trkm

The decay of a radipactive Lsnlc:-pe Ppreducesa
stable dawghter isotope £, The ratio of the number of
atorms of O o the number of atoms of P after 2 hall
lives would be

L. 1i4 2, 34
Tqe & 4, 2

The scamer plots epresent the values measured by
two similar instruments. Point A ine the figures
represents the troe value, Which of the following is a
correct  desceipticn of  the guality of  these
messuremenis’?

COVED
J'&_ﬁ/

rig

1. Fig.l :pgoodacouracy, mood précigion
Fig. 2 : pood accoracy, pood precision
2, Fig.] :pooraccuracy, poor precisisn
Fiz, 2 1 good accuraty, poor precision
3. Fig.l ¢ poor accuracy. good piﬁ:lalﬂﬂ
Fig, 2 | poor accuracy, poor precision
4. Tigl | poor accuracy, poor precision
Fiip. 2 ; poor aecuraey, food precision

. Even though the concentration of CC g the spme at

sea level wnid & high' altiteds, the photosynthetic me
is higher in 2 plant grown at sea level than in a plant
(of the same species) grown at hioh altitude. The
reason for thisis

light ntenEity 15 moee ai sealovel,
temperature is lower a higher allitedes,
almespieric pregsure is higher at s jsvel,
relative bwmmdity is highes at sea level,

Lok B s

Ia
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Il x+ v =3 & oERe vw ew gv Nem B0 | 21 Acvector perpendicular i any veetor that fies an

oY ik o e the plane defined by x+ p+ - =3, is
| f+3j % pak . fwld 3tk
S 4. 2Aw3jeE | % Pxjek 4 W3Sk
I
e 71 2 3y
2 amge A= 2 4 6@ s e 22, Theepenvalugs of the marix '.-d:l 2 4 6
369 3 & 9
' are
L (1,4,9) 4 [0 L. (1.4.9) 2. (007'7)
Lo (0.1,13) 4. (00012 300 (0, 1,13) 4. {0, 0, 14)
13, s e & -a ) & e 23 The first faw terms nothe Ladrent saries for
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1
* B i . A . & =Tl
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et & o iy 9 @ wE gfe @ o ved | per second,  What should be the minimum
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syl e 8

1. y+ap Z.

L
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26. 7 @ ylx), sew 07 2r @ I 0 oA
TRt wEw B TS 3T MR ETeeE

.ty
gy smx%+msxd‘l—y=§[3—£}ﬁﬁ'
ddx dx 2

ey www & ) Ry oxemfloe dyfdcw
?:'l"-:_-uh_

I, waTd |

2, wmrammaey 38
B TR v s
4. o aewed # 1 7

27, 3t W ¥ g 1 ownd o 3 wen A pw 3
e w4 wer e i g e v A R
# grgieom pw g e o & 0§ o

o [ T L e ) ol ol o

1. 3470 2. 4170
3. 370 4. 1970
28, v W miEE, o giee Bier B @ piew

o7 orft & gargr o & 7 e A o @l e
T O mEer—aie (B e saem R
g B 7

25,

26.

P M

28,

.h.l:.-a'm~—-

Let 1.-{:,}:]|mx+-li{x' —y’} be the real part of an

analytic function f(z) of the complex variable
z=x+{y, The imaginacy part of ftf:l is

I w+xy 2

= T & gte=gt

Let y(x) be 2 continuous real function in the range

[} and 2m , satisBying the inhomogeneous
differential equation:

d’y dy

i
BN x—+ cus.r-—:ﬁl.r—ij The
o dx 2z

value of dy/dlx at the poist x=7/2

15 comiinunus

bas a discontinuity of 3
has a discantinuity of 143
has & discontimry of 1

A bull 12 picked st random from one of two boxes
thai contain 2 hlack and 3 white and 3 black and 4
white balls rezpectively. What is the probability
thar it is white?

4100
29070

I. 3470 2
3. 370 4,

The bob of 2 simple pendulum, which undergoes
srnall osoillations, is inmersed in water. Which of
the following figures best represents the phase
space diagram for the pendulum?

s
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28, Two events, separated by a (spatial} distance

9 » 10" m, are simultancous i one inertial Trame.
The time interval between these o ovents ina
frame moving with a constant speed 008 o (where

the speed of light ¢ =3 * 10 mfs)is

1. 605 .41
3. 205 4.

40 5
b=

30, If ke Laprangian of a particle moving in one
; ot e
dimensions is given by L= T f-’{.'r'l. th
7 )
Hearmultonian 15

I

E T o i'
;8 S F(x) % E;Hf’l,'rj
3 Elf + 7lx) g, ';i; v

31. A horizontal cireular pladonn rotates widh a
constant angulie velpcity 0 dircoted vertically
upwards. A person seated at the centre shoots a
puller of miss wrhonsantally wits speed v The
aeceleration of the bubiet, in e referenoe mme

of the shoater, s
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3.

33,

34.

s,

202 to his righit
v o his left
¥E1 to his right
v to his lefl

it o

The magnetic field corresponding 1o the vector
potential
R BuFe
2
where F is a constant vector, 15

ll;'lF
e

F
a0

F——.?‘
o

1, F 2.

30 _

.ﬁ'+—'?'
F-l

5 4,

An electromagnetic wave is incident on @ water-air
inferface.  The phase of the perpendicular
component of the electric field, £, , of the refleciad
wave into the water is found 1o remain the same for

zll angles of incidence, The phase of the magnetic
field H

1. docs not change

3 changes by 372
F changes by 7/2
4, changes by &

Thee magnetic ficld at a dislance R froma long
straight wire carrying a steady cument J i
proportional to

1. IR
Jl':llll'RI-

I/ R
I/R

AR

27 ‘4.

The camponent along an arbitrary direction 7,
with direction cosmes {HIJ?J_,.H;] yof the spin ofa

spin - -i- particie is measured. The resull is

#
I, O 2. t=n

2

h
3 t'i{”r"'”_-r"'”::] 4. :I:-2~
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The potential ingids the box
(0zr<a 05 y<a 0=z <aliszenand
infinite cutside. If the particle 15 in an eigenslate of
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1z f
crergy £= ol its wavefinction 5
mwier
352 =
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Hamiltonmn for a spherically symmeine potential
¥ [r]- o The wavelunciion

l e

L ZI['!P'!II- = "“"I'f_”-""l'.l 4 .""Irm I|""'!I:JI R
eizenlunclion cnly of

S B O 2. Had i,
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38, The commmaior | v, 07 | s

1. Zhxp 2 ke ey
3. Zehpy 4 Zin(xep- pr)

A9, Consider o svatam of non-mentelne parickes iz
A adunensons obiving the dispersian relziion

£ = AE where £ 1% he engray, & s e
wavevedton v 18 an intemerapd A 5 conzest The

density oi stes. M (&), i4 proportional to
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4. N wwes o 7wl o @ # & i | 40, The number of ways in which N identical bosons
mhE A aiew w6 ww f P can be distributed in two energy levels, 1=
I, N+l Lo N(N-1)fz LN+ 2. N(N-1)/2
3 N(W1)2 4 W 3 NN+ 4. N

41, The free energy of o gas of N particlesina
volume ¥ and at a temperature T is

F=Nk,TInfap (k) "N,

where i, 13 a constant and &, denotes the
Boltomann constant, The intemal cnergy of the gas

$1. N @O T e ey oo o VT arer
T & &t ey vt &

F =T na (kT2 V]

T ap e Rereie & 0 &, whereelT Reriw Wl
Eade war @ ¢t F) st w2

1%
L. -;-mrﬂ..r : % i
¢ %M"T 2. % Nk T
e M [”“”‘rf“ﬂmfyj_% M 3 ;-’k..,if'ln[a,,F’{knT}w ;’wJ_% Nk T

weTin| ¥ [(%T)" |

.

s g f(kTY ]

41, fer amife ma aldvaerr M Qe A SR | 420 In the op-amp circut shown in (e figure below,
ot Vo e E AT Yy wpE the input voltage % 131 ¥, The value of the output
1% L
i . W ls
| 1
1K I
s ‘—:—:‘\H il —;.H.-'-."~—|
"||'|= i ) : :l/)..l'.'i,r.‘n. -t - |
I N 1'{ |
£ = b et = Y
| i v=1v B [">-.IIW-“T. i
- ? l K
=
1. =033V 2. —050V L 5
5. —1.00Y 4, ={35Yy 1o e LA S I T
I =180 4, =N
43, vF gy Fonde ooe (T o9 ) iR L
T 18V 7 Smh oromy £ g g er| 9 AnLEDopermesat L3V and 5 med i forwand

bias. Assuming an 30% extemal efficiency of the

> T n x L
7 el o ) 8OV et g4, wie we LED, how many photons are emitied per second?

et 3 e e o o
1.5 o't
8 )

1. 50=10" z.

1]
].5 by “:I %= 0.5 = i{l-ll.l'l- 4.

2,5 % 10"

L. EIne %
3. ng=10" 4.




44, Rt e e # g, = 3500w by,

= 100002 & ; o= s witeres B = 10000
i akEbe g ogny e o

]
=

13 57 35
FI o e L

30 A5 9-0497
4, 0498 433

43. iy wrEd T anbnoer soelt vl galw o
L R et s o R e 311 B R
a (nn gy ey wwar & B o |1
Ml &t sl it

|
:fr . ‘
I{ F

! J

e —

ERH [REEY]

TR gn

I‘-I"J'i'.'!.'lb".' h]

o aelanaw 7 oamg
AR e T gueRT
st sehpeTR ¥ Gemt
ST ETE o Anfaens

T L T [
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44. The mransistor in the given circuit has be, = 3502

and .fr-m = 10008%  IT the load resistance &, =

1Q00EY,  the  woltape and current  pain are,
respectively,

&) vﬂ
g +
-

I = 35F+35
g R

I A5 7-0497
4, 09 F-35

43, The experimentally measured transmission spectra
of metal, insulator and semiconductar thin filinis are
shown in Qe Geuee. B oean be Inferred that 1 5 and
1M correspand. respectively, to

—

‘Traerssasian 500

H-‘-‘_‘—|_

e
¥ 100G

Wawileaginiom

st lator, senuoondector and metal
semuconducton, metal and mswlamoe
mretal, sennconducior and insulawer
insulater, metzl and sermicondachor

P PR e
g ottt
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e )

el wom T p, AT WA F g & # Pl

L e Y 3
sl ey A=| oy 0 =n
= om0

b B
Lo die=i Z, . i
3. 0 1437, =1-i 4, 0,00
b —n M ]
The eigenvalues of the antisymmetric matrix, A=| 0 —n, | wheren, m, and A, are
-1y W r
he components of a unit veetor, are
i Gdot 2, 01 -1
3, 0 =T=0 e 0000

E= & 8 v oy o slgw 8 7

i
1 lim [E.l— +InN]

ey

B

fin (52 -]

el 1E

o
-

i 1
3 lim ~InN 4. lim —
epn [Eﬁ ) )I Ll éf 1
Which of the following limits exisis?

1. lim [il +]ne"-.":'i| 2. lim [i-&——lnh’:ﬁ

N oev N—x 1l I+

=1

M t .
i lim —=—-N 4, lim oy —
L ] [Z T ] Mg E m

e A & apw o A 8 & oTE AT Tw A ot # { ‘n' o ardt dm-diEm n' e E
(et | aiF arEt |, 2 am ot 2, &0 @ N awmeh N Rt o) v NET E sl
gl w9 o v i g el 5 sy & e (e wwn £ ¥ auw o e # ) W
E‘ﬂ’?@'ﬁ?ﬁﬂﬂﬁ?}ﬁﬂﬁﬂﬂﬂﬁ}ﬂﬁﬂmﬂﬁﬁw:
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40,

g5,

5.

&

51,

51.

M+l NIN+D)
2 ' 2

A bag vontains many bolls, eech wilta number painted on 1L There zre exgctly o balls which
beave thy number # (nemely one ball with 1, two Dalls with 2, and 50 on unil M balls with & on
them). An exsermal consistsof choosing a ball at random, noting the numher on it and
refiming it to thie bag, 10 the cxperimeint is repeated o large number of times, the average value of
the mumber will tend 1

IN+1 iy Y+ ;-
b pehas 3. ek o E"" 2]

1.
3 2 2 2

o | [ r:]
A 08| — |eft inT gy B
: _;E:’—R’ bt

L =2afR 1 -x/R i n/R 4, 22/R

fe B
The value of the integral J' - . o Eﬂﬁ.[% et iz
= e 7

I, —2r/R 2. -x/R i wlk 4. 2n/R

wrt wtew | ], Ip|} v ey @

1. | |pl 2. rp i JEEE 4. 1

T Poisson bracket § |rl, [p| } has the value

ko |x]fp| p. S 9z % 4 1

- B [f'{.r}:i-l{.r: —2}! s e oy 1 e =l T =l I
T WA W W ST & armraw [ ey & s ot ader st g4) &

o ARt grw o it ST e 2 W e wow smned TR aE e

o g g B whe sigfor wmo= 1 W W ERE s ot 9 wE 0

Fo grt o sl gml @ dy wwEve
bl pe e R ey e e e - i i

ds s o —

Constder the molwon of a classical particle ina ene dimensional doubla-well potential
: Ly = o4
Ilx)= El[‘: & 2]' Af the particle s displaced infinitesimally from the minimum on the positive

-t famd fnction 5 neplected), Mien



52.

53,

e

1, the particle will execute simple harmonie motion in the dght well with an angmlar fregquancy
@ =2

2. the particle will execute simple harmonic motion in e right well with an angular frequency
=k

3. the particle will switch between the right and left wells

4, he particle will approach the bottom of the eht well and seltle there

mmﬁﬂa&aﬁ#?.ﬁmfmgﬂe&,smmﬁmﬁ R A ol T
iy afivy e v B 7

1. 6.50 % 2. 600 & Y ST 4. 500 #He

What is the proper ime interval between the occurence of two cvents iF inone inertial frame the
events are separated by T.5 = 10° m and oceur 6.5 5 apan?

I. 65008 4 000s ¥ 575s 4. 500s

R s N 1 1< S = 17 G e A < A - A e
F. @ r <R
P’{r}=J° ’ d wEifT B o o R w R owewt g Vw2V, o ol

| 0 uE raR
i@y wirg, ot @ arediae F aroore gl sEver
1, oo 7w H T aEa B 2. ot of we @ oo Ry R
3. v o e T o B oomer £ 4. ot o we T o aheT B oo

A Tree particle described by a plane wave and moving in the positive z-direction underooes
scatiering by a polential

(¥, il r<R
-
|0 =R

i!-"[r}=

If F, is changed to 2F,, keeping # fixed, then the differential scattering cross-section, in the
Baen approximation,

b, inereases o four times the original value 2. menguses o vice the onginal valae
3. decrrases 1o hald the original value 4, decrenses 10 one [ourth the original valie
0 =% le| <a

qa—fddtn fpm g V(x)= G 2 e T e T o T

o Gl !;L'll'.- T

P

ylx) =q"]j‘:: [.;ﬁ—_r’]a"! oy T favw oftwe G @ & 0 Soal @y g seen @ v
4

T B

5107 RD/M2—5 AH—2A




o

sS4,

: i = Yk x :!ufrz 4
T g At C Amat I

A&ovarntbional catenlaion- donewathy 1l mossiecd tral wavehinction :,r,'-{_rl:l =

bor thes one-dipensianal potential weil

o ]I .|1'..; =6

At e slile oueeny s ostarizieed do b

S ine !
=Tl L :J' I.

g BT

[

S R T

Ad

e e x<h
{1 e o | .\-.|I"-|- N '
FAa) = = ¥ DEx

1 o T L

L B B R L 8l e B 7 B v o

|Il'r-'|'3 |!|I:‘-T-I i Ilri'!.-?:
g N 3,

LT Temi™ ' '

B e m ezeadumenson s the polentzal

kg el deget one bowsbszze, the sdnimum depthy of the potcitial is

"-‘:'I !.-‘n':
, y da j s i
=T [

R SRR Awnl r, £ @) 7 B WS e e @ P

i ol £ i l:';.?
- - 1:  —iffe i - st 4,
s 70 ] sin & G

PN

5h*

L]
At

i
;;_“z{gz —.Il}

ane
Ay’

j]'l.-Ti

b
mie

il si e _‘i
&g

S/0T RDM2Z—BAH—2B
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56. Which of the following is a sell-adjoint operator in the spherical polar coordinale system
Lro & gp?

B 2. —H:'—a- B _._....'!ﬁ_ . 4, —ihsinﬂ-a—
sin’# 4¢ & sin 88 ai

57, oo o oy aitew ey @7
I |ExBf 2. | -8 5. I +|Bf 4. [
57.  Which of the fellowing quantities is Lorentz invarint?

. |ExB 2. [Ef-ipf 1 |Ef+B) 4. |E[|8[
58, wroa @ wewE A ABC @ el F fra & ewiEgem e 0, 0 9 -2 o E |

+ E_ 20

2
Ty 2 G- T W W e g

1. +2a07 2. iGaQ j 3 B j W

58, Charges (), & and =20 are placed on the vertices of an equilateral tnangle ABC of sides of
tength e, asshown in the figoce

$ 'l.':_ 20

=]
8]

o>
(=1

1
The dipate moment of this confizuration of charges, imrespective of the choiee of oripm, 8

b 4+2a0 ; A Eﬁ-‘ﬁ' .f 3. _...."jgg i 4.0




59,

31

all.

.

bk,

20

: : my
feg o R R R SR mo dern T gy i e A = g m

i

e z R @ fowt A @ o B v v gaaEhy AW an v woE B

Imys Jmry
£ . 2, ===
i E:
Inixzs .'i.arrl_-*z -.1'!.']
1 ——iess 4 -0
3 %
i r

The veetor potential A due 10 0 magnetic moment 1 -ata point r© is given by

HIRE e i ; 5
A= 0 M 15 direetsd along the positive z-axis, the v-component of the miaenetie Geld, a
-

e paine 1, is

| iy s a _dmxy
: B e :
' ol "
. dmxc sz’ — )
sl g, S
e r

Vo R @ Fe B sl 7 en= w0t e 9w Qo & weer Taw e

: r =T :
b ail Ao, 3 iR o wfiw A P (P F a=e "™ g 7wt av whmver s )

1

T -'[1'+.3.1:'!}I,."l;1_’ fiE .1:’15[[1-.':'+I!:Jf.-7'_'

3 .'-.'?-"{I--E_':'?jl(.'(f 4. .'I.'h{1+.r-i-1tl}1ft?'

A system has two normal modes of vibration, with frequencics as, and @, = 20 What is the

probablity that af terperature 7, the systent s an energy less than e, 7

B} . ~fiii g
[ the following ¥ =" joud 2 5 1he parition function of the svatem.]

i) _-;x':'{_._-.!_ 3,1_-:]",-"'2’ & x:'z(]—.t:—_rzjl:.-"l.i{

. I'-'[:i i lt"'l,n"lﬁ'.' 4 _1.3':{| I b JHIIIE

TE legmE w gwEa M tmme Ty wembe 87 H# www oo oww ¥ willevs
IE ; L .
M= t:mh[?ﬁf-r{}ﬁ' AT vemt & g g geely wgite M(0)=M{H =0)#%
A

A EW g e e
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1—M?(0) 1-4(0)
1; - Ly | i
r-7.(1- M*m) -T.
. L=M(0) L L=ME)
T+T 7

The magnetization M of & ferromagnet, a a function of the empertaure T and the magnelic

ficld Ff, is described by the cquution A = tanh [%M +%] . In these units, the zero-fickd

magnetic susceptibility in terms of M{[}] = & {H = 'EI} is given by

; 1-A7(0) 5 1=M0)
Cr-n1-M(0) CTeL
1447 (0) . 1-ME0)
I+, : T

ity Mot o et s #2107 K wover ww B ahw wwww wdlde gl & 0 wmwdt Hel,

Brerir o gty He' o ror goe 097 60 £ F fv oveReT 99 0T WeET waidn B P e
far oz oyl gy e )

1. 2017 mK 2. 219 mK 3, 2Lk 4. 217 pK

Base condensation ocevrs in liguid He® keptat ambient pressure at 2.17 Ko At which
temperiture will Bose condensation oceur in He' in gaseous state, the density of which s 1000

timas smaller than that of liguid He*?
[Assnme that it is a perfect Bose gas.)

1. Z.17mkK 2. 21,7mK 32 2kFpk 4. AT UK

v @ e Bisrt e §av & # wee Renr gt R @t A fE | a Aifard
# arpmer @ 27 0% TR W T (ww wt o g v amanee 0 o B e of
e @} ot soedt gar e £

E 2 2.4 3. 8 4. 16

Cemsider black bady radiation contained in a cavity whose walls are ot temperature 1. The
radiation is in equilibium with the walls of the cavity. If the temperature of the walls is increased
to 27 and the radiation is allowed 1o come to equilibrium at the new temperature, the entropy ol
the radiation inereases by a fuctor of

1. 2 2. 4 3. 8 4, 16
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64, B2 gitger A s L 11 % Bl O e b
(#F e L A B=LCD=0LEF=17G=0
zar L AB=0CD=0EF=07s0=1)

R g
E F &
AR S ¢ o 5, 4 O |
Gd. The owiput, O, of the given cireuil o vases | and 11, where
Castl T AB=LC D=0EF=LumlG=0
Casell: AB=0C.D=0E F=0mdi=|
wr, rdspecvely
[ .
P L
S e S
v |
=4 _"\II :
s :P—___f_ o
£ £ a
.. I, 0 P o Wl 4. 11

65 TR eyt wsEl) g v pendT e & wry wtaw 1000 B oo B o doow G
& anlir s mEw d g ot et gww 3 £ e o wemgeen e 2% 10" B o
i A E e Ry wre e @ R A gd ook w8

G N R e R R o e L R R o o
wsmE #

T E&w 1D 2. 3o0xw’ I016x 0" 4 05 =107

G5, A resiskce strain gavee s fastened fo a steel Axtuee and subjected toastress of 1000 ke OF
the: gnige fa clar is 3 and the modutus of elastcity of steel 5
Fo T kew, then the fractonal chanoe 0 resistanes of the stroin gange due o e applied

AlrrEs s

iNoter The goipe faetor is defined a5 the mato of the fractional changs in resislance o the
fracteema] chanae in fength.)

T g JT o o O S 15 1 8 ¢ 3. asw?
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arare 1 Vo sl ), @ T oy avr wy gv @ER Rl e gefis Ew @ ge e
wavr ww# L2, aie & s fw wm & ¢ oaft wie qRd S aneT f 7
A airars § [l g & ot

1,  F=ifya A=V 2 f =felEEslNY
3. f=U'w 4=1V 4  Fedin Fel
2 'I,‘IE..

Cansider a sinusoidal waveform of amplitude T and frequency ;. Starting lrom an arbileary
mitial time, the waveforn is zampled at intervals of 1425 ), If the eomesponding Feurer

specirum peakes at a freguency  and an amplitude A then

3 _T-:l‘,r:ﬂand A=1¥ & _.f=_,|f., and D= A1V
3, Ff=0and A=1V 4. T=£ i iy
2 V2

ety gapr s s 3.842 dpde ' we & e DCMO @ 1673 din oo B
gt arger amgel w agwe #

1. L1851 2. 1.280 i Loda 4, L03s

The first shsorplion spectrum of “C'%0 15 at 3 842 cn™ while thatof "C"0 s an 3.673 em ',
The ratio of their momsents of méer 15

be - 1.B31 2 1Z2ED 3. 1040 4, '1.038

v gy weme-sen srmtar H = o LS W B wmr & oo L3 8w gehegly o
ity 3 gaww it wdr & wn R, T R, @ it A §
L Zak 3, Lo i dan’ T
. 2 2
'The spin-arbil interaction in an atom is miven by & =@ L8 where L und § denode the orbitai

ans spin angular momenta, respectively, of the elecron. The spliting hetween the levels =F',',7

1 -
and "8, 1%

1. Emr*‘ o Land 3 Suh® 4. Sak’
2 %
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J= 1w J= aweyst & gt ot sy e @ Wi meew v 1 kG gy 8w @
Loxl07 A & S d read & folm s & 7 o dy vieee tar 1849 A @ war

& J = wrey ww g-moe a7 fig =2w10° il w7 o #v v &)
g

1. =2 2. 32 o 4, 112

The spectral Tine vorresponding 1o an @omic wansition from J =1 to = { stares splits in a
magnetic fickd of | k(G oo three componenis separated by 1.6 <107 A, If the zeve field specieal
hine carrespands o 1845 A, what is the g-Tactor corresponding to the J =1 stae? {You may use

b

— =2x10 am.)

Hy

b 2 2 -3 s 4. 2

T TEeE A O KT w va iy L eV o wwl o srermmar & ) @ wERe 1200°K 7300

R TR A v e o 8 RS @ v g wremwe a(1200K ) S 300K ) e

L exp{-30) T exp{-13) 3 exnplls) 4, exp(30)

The unergy required 10 create o lattice vacancy in  ceystal is equal to 1 eV, The ratio of the
itmber densities of vicancies n(1200K) /(300K , when the crystal is a5 equilibrium at 1200
B and 300 K, respecively, is approximately

L exp{-30) 2. expl-13) 3. exp(ls) 4. exp(30)

WU geRf T GEE oo W m?{k]_rﬂ:{E—Cﬂsk_lﬂ—cﬂﬂkld-ﬂnﬁﬁ'__f.'}Ef oy
T E AR avseRrE § wEe m o i

T

[

b

P a1 ..J"}_:.-_.-u.:.: 4, n::.i,',ﬂ_.-".w.E

The dispersion relation of honons 1na selidis given by
w' (K }=ar (3-coska-cosk a—coskal.

e velochy ol e phonens at Large wavelength is

PR ] = '
Eooamafyd 2o o 3L Jiea 4 w2
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L wwnf oo wge & sl ot gl g x)=wix L) e ved e ol @ an i
fiw ¢ @y yeeE wk{x}=dlfc"'“wﬂn o gl g, IR 3 e d a oo

Zowr
st e V(x)=F, cos gy g wmr & owel g, Ax/LF vE puE Sgw 8 ooEe SN0 8@
aivr figia @ s gowt o o agy A i

i s 3
1. Kle te 2, —mF‘E‘ =0 i :
LR 1 S
3. I:.*:,—.EE:]II-'"E: 4, I"';J."II[E'J_+-5':)

Cansider an electron in a box of length L with periodic boundary condition w(x)=p (x+1).

L what is the corection o its

I the electran is in the 1z, {A‘}:l—_e'.t't with energy &, =
L "

energy, (o second order of perturbation theory, when it is subjected to 3 weak periodic potential
¥(x)=VF,cosgr, where g isan integral multiple of the 27/L 7 -

L Wleifeg 2, =

mb} f ] 4 |
2 Ik pielkp  pl-2dp

3 ‘fl:*‘-‘;--‘-'g]lfﬂ; 4. [’r-ul,-"l{"*'r"f-‘,']

oPb W off Fremrr s @ gewme wgva .f"’:%_zi*. el s g

JP=%-.;! o e B G e U el g
e T E

1, Ei ¥ E3 2. MlzE} 3. EZ2 ¥ M3 4, M2a M3

The ground state of ) Pb nucleus has spin-parity J’P=% » while the first excited staie has

R :% - The electromagnetic radiation emitted when the neclens makes a transition from the

frst excited stute to the ground state are

l; EXandE3 2 M2and E3 L E2 and M3 4. M2 and M3
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Fre gkt & sndl s 8

A, K wp—s e B
B opr4p =—o K +K°

I:_'_ E;r oy F___::_-'n

I, A me B eyt o O Ada 2, A wem B ffea O fAew
3 A PE B Brmgeersoa Cees 4. A Bd= B fBgrgea 7 G Bie

Tl deminant snterachions indeslying the fallowing processes
D il':-'r_ll‘:l—:l' E.:.--r.':l'I

B, w+n =K e K

F. L' — par’

ang

L. Arstong, Boeleetmomagnenc and Cowesk 20 Acstrong, B weak and C: weak

3, A weak B electromagnetic and C: strange 4. Adweak, B clegtromagnetic and C: weak

et R B e ;j‘=£ ol A i = o D e B U
& o wlert e oa Frey g @ e - ameewibr po @ pl @ @ sl alt oonel e S

e A p ) E U
5
i ﬁﬂJ“ el ”'I“
) s "T-l.ﬁ'! 4, fm ."I’ 'Ii—fj'z
: N ' Hi™
s Higgs boson ol mdss o, moving with a speed 7 --:—_ cecayes mitg g pair of photens, then the
vt mass of e pheton pai i
[iirtes The ivariul moss of @ systems of tw particles, with fpor-momenty pound . s
3
(o +g:_.::| A
Lo By . omy

I —

G T 4 g1 g



