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39T Fersfe faars/ USEFUL FUNDAMENTAL CONSTANTS

Soldelel T G HTe
Celteh faadren
SolargTel ol 3TALT
SlecHHTeT felddich
GERIRT ShT Q9T

AleR 3 fagdie
ReseT Faames
TR T
e fAadis
Wrdegd 3R

ga@'craqmm

leV
amu

Mass of electron
Planck’s constant
Charge of electron
Boltzmann constant
Velocity of light
Molar gas constant
Rydberg constant
Avogadro number
Newton constant

Permittivity of
vacuum
Permeability of
vacuum

lev

amu

9.11 x 1073'kg
6.63 x 10734 ] s
1.6x1071°C
1.38 x 10723 J/K
3.0 x 108 m/s
8.314] K 'mole™!
1.097 x 107 m~!
6.023 X 1023 mole™?!
6.67 X 10~11 N m?kg ™2
8.854x 10”2 Fm™!

47 X 1077 Hm™?!

1.6 X 107197
1.67 x 10727 kg
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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac 89 (227) Mercury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sh 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine At 85 (210) Nlobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (¢} 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium TI 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 53 126.90 Thulium Tm 69 168.93
Iridium Ir 7 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

* Based on mass of C*2 at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotopes)
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Th G@EGR TH 3cdlg H Rs. 100 &
Tl § a1 3§ 10% o FH ST g
gk A AT PO gHEAGR H10%
AHA T G I &l | g4 Aol H

A shopkeeper purchases a product for
Rs.100 and sells it making a profit of 10%.
The customer resells it to the same
shopkeeper incurring a loss of 10%. In these
dealings the shopkeeper makes

1. no profit, no loss

2. Rs. 11

3. Rel

4. Rs. 20

U dcdd H Sl 3 T Sar gl 3R
Jd 3EH Sl ST g, §HAT & @Y
I oAy F [P o] | A F
F AT V R AT t F ALY
gRadeT & T Y@fast & ¥ ia-ar T
CRIR IR Y

1.V 2.V/

oL 0 t

A vessel is partially filled with water. More

water is added to it at a rate directly propor-
tional to time [i.e.,% o t]. Which of the

following graphs depicts correctly the varia-
tion of total volume V of water with time t?

Y] 2.V

3.V 4.V

gfafard @rda W), W@t y=x,y=1-x
dqUT x =0 F Serar Irar BT & (x Uy

3
i

The triangle formed by the lines y = x,y =
1 —x and x = 0 in a two dimensional plane
is (x and y axes have the same scale)

1. isosceles and right-angled

2. isosceles but not right-angled

3. right-angled but not isosceles

4. neither isosceles nor right-angled

FUT A: 57T FUT TT B

FUT B: INFd HIUT IS ¢

e ey @1 oot 7 & Ton

1. YT ATUT HUT B il gHAT Tel gl

2. HYT AT FUF BT TE & T &,
Ife ATUB & §IT FA-T-FH T 30T
HYA gl

3. ®UFATUT HUT BT TEN & Tohd &,
Ife ATUB & I FA-T-HF o 3R

FUT g
4. HYT A TUT FHYUT B AT TadT: HAT TE

gl g "ehd |

Statement A. The following statement is

true

Statement B. The preceding statement is

false.

Choose the correct inference from the

following:

1. Statements A and B are always true

2. Statements A and B can be true if there
is at least one statement between A and B

3. Statements A and B can be true if there
are at least two statements between
Aand B

4, Statements A and B can never be true,
independently.



IRIFdT 7 7 et $r gear §
1. 30 2. 29
3. 25 4. 20

The number of squares in the above figure
is

1. 30 2. 29

3. 25 4. 20

T cgfFd 10 kmh & afT F 3neIere, 6
km/h &7 aifa & Fed, T 7.5 km/h &1 a1t
¥ §AdA H ToIdl gl IMG 39 TAT A &
G T B @ S & AU 3 € oed
&, d9r aodT & v 19er, AdUTB & &
aﬁrq@r%

15 km.

23.5 km.
16 km.

gl & IReea & T R T 313
e &

» whdE

A person walks downhill at 10 km/h, uphill

at 6 km/h and on the plane at 7.5 km/h. If

the person takes 3 hours to go from a place

A to another place B, and 1 hour on the way

back, the distance between A and B is

1. 15km.

2. 23.5km.

3. 16 km.

4. Given data is insufficient to calculate
the distance.

T gefly 379a gige & B 35 AT gl
HiHe @ 3HA g0 x, FAT t F Holel &

7.

& F T Far mar g @ R #
l=T-HT FET 81 el Fehclr?

1. 2.
X X
nest t nest t
3. 4,
X X / i
nest t nest

A bird leaves its nest and flies away. Its
distance x from the nest is plotted as a
function of time t. Which of the following
plots cannot be right?

W

nest nest
3.

X

nest nest

T &R 60 km/h 31fd & Tt W@l g1 396
4t & G IR PUd Negsit
dcaTfoleh T &

1. 60 km/h 39T &1 TR®

2. 120 km/h 38T &1 TR®

3. 60 km/h 3T T R®

4. 120 km/h 33T FHr RE

A car is moving at 60 km/h. The instantan-
eous velocity of the upper most points of its
wheels is

1. 60 km/h forward

2. 120 km/h forward

3. 60 km/h backward

4. 120 km/h backward

T Siifad HIfdr H STer-3memia sfaged
UF A gfaRd e & dwifea &1 afx
FIRFT F 307 SAE F - AT qR Th
FI S8 TSt & 916
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10.

11.

11.

1. IS AT @ g1 ST

2. SI9 deh HIAST °19 I TIEY gl AT
&l 9 % gs ¥ §1s TN B A
Sfaged &1 afgara grem|

3. SI§ oo FIART FX G S dF dF 12.

Siagey &1 dfgdrd gedr am|
4. AR S HIRAAT Bl

A living cell has a protoplasm which is
water based and demarcated by a lipid
bilayer membrane. If a cell is pierced up to

%th of its diameter with a very sharp needle, 12.

after taking the needle out

1. no effect will be observed.

2. protoplasm will leak out from the hole
made by the needle for a few minutes
until the cell heals the wound.

3. protoplasm will keep on leaking out till
the cell is dead.

4. the cell will burst like a balloon. 13.

gfe D+ 1+ M = 1501
C+1+V+1+L=157
L+1+V+1+D=557
C+l+V+1+C=207

TaAV+HI+M=?
1. ST IT 1T oAT ST Fehdl

2. 1009
3. 1006
4. 509
13.

If D+1+M=1501

C+1+V+I1+L=157

L+1+V+I1+D=557

C+l+V+I1+C=207
WhatisV+I1+M=?

1. Cannot be found
2. 1009
3. 1006
4. 509
Teh Tael & 3fellsl T belcd § 1.5 g/ce T 14

qded & W F G Heled & 0.80 glec |
g 1Y & T 9T & g d § Q@
fear Sirar &, o o # Red T &1 Fed

I B9 ST3TeTaT
1. 350cc 2.
3. 550cc 4,

465 cc
665 cc

Density of a rice grain is 1.5 g/cc and bulk
density of rice heap is 0.80 g/cc. If a 1 litre
container is completely filled with rice,

what will be the approximate volume of
pore space in the container?
1. 350cc 2.
3. 550cc 4,

465 cc
665 cc

IR Jcd, S @ & o & B v &, W@
I S § 7 g7 ged & 3R gedt & gdr
g, dUr 3% Fg TH T F IR MY W usd
g1 IRt gect & dra Y & @ awe §

1. -1 2. m-2

3. 3= 4, 4-r

Four circles of unit radius each are drawn
such that each one touches two others and
their centres lie on the vertices of a square.
The area of the region enclosed between the
circles is

1. n-1 2. w2
3. 3= 4. 41
U e drenrd i aRfy @ fud v

&g AT T HTIA Rl Y& AT &l Th
T W@ H 4 H X RS & d1¢ 98 drea
@1 aRfer @ [Pya fdg B @ 3mar g1 agr
¥ gg feer sgarar & aur 3 Hiex & Y@r
# R & dlg 96 A & ST 3edl fdg D

O 3 ST g1 A ¥ D gl g2
1. 3m 2. 4m
3. 7m 4, 5m

A turtle starts swimming from a point A located
on the circumference of a circular pond. After
swimming for 4 meters in a straight line it hits
point B on the circumference of the pond. From
there it changes direction and swims for 3
meters in a straight line and arrives at point D
diametrically opposite to point A. How far is
point D from A?

1. 3m 2.
3. 7m 4,

. U oA WISl aur Th gEAedt FAm

made 2d g1 W Shfad IRt

Tl & foU Ueleex & # sAfod 8T

forar e R

1. T Siifad FIfAer A T doldey W
T@T gt ST Hehdl

2. X T I geHeRll & 9w gl g,
T WMo § IO T Bl &
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15.

15.

16.

3. geAcHT U Hieud faea soiar ¢ Siafe
Wolel U aedfdes faee Feirar g

4. GISlereT T LT FEAGT T HEl
3w fages afed &

A film projector and microscope give equal
magnification. But a film projector is not
used to see living cells because

1. aliving cell cannot be placed in a film
projector.

2. the viewer’s eye is close to a microscope
whereas it is far away from the projector’s
screen.

3. amicroscope produces a virtual image

whereas a projector produces a real image.

4. amicroscope has greater resolving
power than a projector.

%7 el & Hegl # g TS H Th qE&AT
B &5 &, oad IR W 39 35 ged
HH H Iafeyd HT gl

UTell H TG AT ;T

I P YR AT FIEAT
gafrar T &l

Cresis i gl

H,F,GH 2. EGFH
H F, G E 4. H,EF,G

wEr T @ mom

In each of the following groups of words is
a hidden number, based on which you
should arrange them in descending order.
Pick the correct answer:
Papers | Xeroxed

Wi-Fi veteran

Yourself ourselves
Breaks even

H,F,GH 2. E
H F G E 4, H,

wkRErTOTM

,G,F,H
E,F,G
S ST I g, 9RAT 165 & TH &9
T & X Uld FAREH AT @i
ST g1 3T Uil Har # O fRdr e &
gR&ATT Far 87

16.

17.

17.

18.

18.

1. 37 2. 75
3. 15 4. 165

Five congruent rectangles are drawn inside
a big rectangle of perimeter 165 as shown.
What is the perimeter of one of the five
rectangles?

1. 37 2. 75
3. 15 4. 165

forell &fo1 gy & ez A € H g3 ud
fAee T g3 5T 6 3 & &g Th & IW
TS T §| 39 &10T H Aee #iT gg & =Arn
1. 6 3/ & U dH g

2. 50YUT 6 3l & FAW g W gl

3. 5 3% & 3% U Bl

4. 119112 3l @ FAE g0 R Bl

At one instant, the hour hand and the minute
hand of a clock are one over the other in
between the markings for 5 and 6 on the dial.
At this instant, the tip of the minute hand
1. s closer to the marking for 6
2. is equidistant from the markings for 5
and 6
3. iscloser to marking for 5
4. is equidistant from the markings for
11and 12

1EA. A Icd § &7 U 8 T S
FT T geg 29 §.&. @ & 34 A &
T Us TF H 3Eh A HHA @

T & QU FHIT # el vl g8 gl
1. 29 2. 28
3. 15 4. 14

A cubical cardboard box made of 1 cm thick
card board has outer side of 29 cm. A tight-
fitting cubical box of the same thickness is
placed inside it, then another one inside it
and so on. How many cubical boxes will be
there in the entire set?

1. 29 2. 28

3. 15 4. 14



19.

19.

20.

20.

21.

AdATB ar dedl g1 IRH A AH 2 forex
A I BTN O AT BHTH
foex Sta TuaRd foRar Srar g, dor
3HF MY B F A BH A F - faw
S TAART 7 Srar &1 STeg ¥ Siog

A TTelT 19 :
1. 59l & d¢ 2. 49 & 9
3. 39el & 9 4, 29el & §I¢

There are two buckets A and B. Initially A
has 2 litres of water and B is empty. At
every hour 1 litre of water is transferred

from A to B followed by returning %Iitre
back to A from B half an hour later. The
earliest A will get empty is in:

1. 5h 2. 4h

3. 3h 4. 2h

oA, &0 UG AT, 3 T WA guit
d 3T ATl H AT wIh gfadg
ol I S &1 & wrAfAe ot 8 Hemew
TRT A AT &1 R, o, gL Td aAlel &
A (et & AT § A §l W

Secondary colours are made by a mixture of
three primary colours, Red, Green and Blue,
in different proportions; each of the primary
colours comes in 8 possible levels. Grey
corresponds to equal proportions of Red,
Green and Blue. How many shades of grey
exist in this scheme?

1. 8 2. 8

3. 3 4, 8x3
4T \PART 'B'

RARFA 3T A TE Few [@ug

V() =kr* #H, J& k U 3R §, TH
For afadlad & T gedm Fwem A
o 3Mgfed o 3T Fear R W 38

g AR &
1. w«R 2. wx Rt
3. wox RY* 4, wo R72/3

21.

22.

22.

23.

23.

24,

A particle moves in three-dimensional space in
a central potential V(r) = kr*, where k is a
constant. The angular frequency w for a
circular orbit depends on its radius R as

1. wxR 2. wxR1
3. wx R4 4, @ x R72/3
ELIGER ARG

L:%mq'12+2mq'22—k quz+20[§—ZQ1CI2)
¥ & e & o maAk g R F| SHH
yaEa faur & sngfeaar §

k 3k k
L. /ﬂ\/; 2 J;(lsim)
5k k k 6k
NN NN
The Lagrangian of a system is given by
. . 5
L=2mg? +2mq,* — k (3qf + 243 - 2:0,)

where m and k are positive constants. The
frequencies of its normal modes are

k 3k k
1. \/;\[; 2 \%(13i\/ﬁ)
o [ Ty

2m m 2m m

GSOATT m & Teh &UT & IR H =g St aifa
v & Gy afasha g1 afe 7, s3mfaedr aifas
Foll @ JUT Ty 38 NANTERT Afestdhed

F [Afese &=a & @ v=001c & QT
(Tx — Ty)/Tg T AT &

1. 1.25x 1073 2. 5.0x10°5

3. 7.5x 1075 4. 1.0x10~*

Consider a particle of mass m moving
with a speed v. If Tgp denotes the
relativistic kinetic energy and Ty its non-
relativistic approximation, then the value
of (Tgx — Ty)/Tr forv =0.01¢, is

1. 1.25x107° 2. 50x107°
3. 7.5x107° 4. 1.0x10™*

£ (x) T BRY FA0T

fl) = [27 dx e™ f(x) B1 TT&

f(x) =ad(x)+ 6" (x) +yd8"(x)

¥ ST S(x) BYF SecT Bae (dUT G
gt & Afdse Fear ) ar fk)
FAT § ?

1. a+ifk+iyk?

2. a+fk—vyk?



24,

25.

25.

26.

10

3. a-—ifk—yk?
4. ia+ Pk —iyk"2

The Fourier transform of f(x) is
fo = [ dx e™* f(x). If
f() = ad(x) +p6'(x) +y8" (x),

where &(x) is the Dirac delta-function 26.

(and prime denotes derivative), what is
f(k)?
1. a+iBk+iyk?

2. a+Pk—vyk?
3. a—ifk—yk?
4. ia+ Bk —iyk?

IRfA® gfdee, t =0 Wx=0 & f&&
aﬁw,aammﬁmj—f:z\h—xz
g &

. T
< =
L . sm2t,0_t<4 27,
sinh 2t, tzg
sin 2t, 0St<§
2 x = -
1, t=>-
277.'
sin 2t, OSt<Z
3 x =

4, x =1 — cos 2t,

The solution of the differential equation
2 = 291 =2, with initial condition
x=0att=0is

sin 2t 0St<% 21.
1. x=4. -
sinh 2t tZZ
sin2t,0St<§
2 X = -
1, t=-
2
sin2t,0St<%
3. x= -
1, t=-—
4
4, x=1—cos2t, t=0
GFAY T 2 T Beled ——
sSinmz
1. & Uh A 3fdded 0 O § Jar 28.

n=123" & 6T +/n W Hfc 2
& 3eAd® g

2. W Tdh WA 3feideh 0 9 § JouT
n=123- & [T +y/n aar
+ivn W A 2 & 3as &

3. & n=0123"- & T +tn W
FE F 2 3ds &

4, &, n=0123" & T +n W
FIfe & 2 3Ads &

z

The function

z has

1. asimple pole at 0 and poles of
order 2 at ++/nforn =123

2. asimple pole at 0 and poles of
order 2 at ++/n and +iv/n for
n=123--

3. polesof order 2 at +v/n ,
n=20,123"

4. polesof order 2 at +n,
n=0,123--

of a complex variable

sin z2

TO HA HOT & TR A, ot
3aRese a,gw—orﬁfrE qur HAHd

I h (T F IR) qAT ¢ (aa &

garer &Y afa) W AR g g I
T Aeyor & 39T F, 0 Fr A
TRt W ReRar sad fear rar B

hc hc
1. \/; 2. 732

hc2 hc
3. (E) 4. %

In the scattering of some elementary
particles, the scattering cross-section o is
found to depend on the total energy E and
the fundamental constants h (Planck’s
constant) and c¢ (the speed of light in
vacuum).  Using dimensional analysis,
the dependence of ¢ on these quantities is
given by

hc hc

hc 2 hc
3. (%) 4. %
ﬁa}ﬁ (x,y) = (a,a) AT (—a,—a) I ar
ESTAT, 9% m, W o &l @ 3=
SSTHATT |, IS 2m, ﬁﬂ}ﬁ (a,—a) dar
(—a,a) WX ™ IS %I SERC STscd &
qEY 3TET ¢
1. 2ma?, 4ma? 2.
3. 4ma?, 4ma? 4,

4ma?, 8ma?
8ma?, 8ma?



28.

29.

29,

30.

30.

31.

11

Two masses, m each, are placed at the
points (x,y) = (a,a) and (—a,—a). Two
masses, 2m each, are placed at the points
(a,—a) and (—a, a). The principal moments
of inertia of the system are

1. 2ma?, 4ma? 2. 4ma?, 8ma?

3.  4ma?, 4ma? 4. 8ma?, 8ma?

RICERE g drxg

tanh (x)

In(35)
In \/; 4. In i—j

— 1 H

If y——tanh(x),thenxls
y+1 y-1
3. In 222 4, In |22
y+1 y-1

fret g FoFRE 0 & & wEEdEd
A0S 3arad & |1) Jar |2), e
AT AT HAT: 1 JAT 2 gl oar
AR |u) = cosA|1) +sinO2) TAT  |v) =

cosp|1) +sinp|2), T & & (v|0|v) =7/4 2
JAT (ulvy=0 | 6 AU ¢ & FATT HIA
A FT

L g=—2 To ¢=3

2. == A $== “
3. 0=—7 T ¢=7 -
4. 9=7 T ¢p=-=

A Hermitian operator O has two
normalised eigenstates |1) and |2) with
eigenvalues 1 and 2, respectively. The 33

two states |u) = cos@|1) + sinf|2) and
|v) = cos ¢|1) + sin¢p|2) are such that
(v|@|v) =7/4 and (u|v) = 0. Which of
the following are possible values of 6 and

$?

1L 6=--and¢ ==
=T =T
2. 6 63nd¢>—3n
3. 9=—Zand(;b=z
4. 0==and¢p=—=
33.
WAGIT R ¢, & UTH HAEIA dAl

q?éaé?rw €, =36 % I AIH &
S & RIS F YT Fhr F T

2. In (z—:) 31

qsf widafdd @ar &1 &=t #Aegd &
YIehlT AT FAATEATT 81 IS 3maeiet
HIOT 60° % T Hicafda yehrer

1. A ddf & ofF, I gfad §

2. FAGA IS § FAMK, ao gfad &

3. gedigeh: gfad &

4. T YAUT ITUTAT FHIA & Y07 & FHA §

A beam of unpolarized light in a medium
with dielectric constant e, is reflected from a
plane interface formed with another medium
of dielectric constant €, = 3¢;. The two
media have identical magnetic permeability.
If the angle of incidence is 60°, then the
reflected light
1. isplane polarized perpendicular to the
plane of incidence
2. is plane polarized parallel to the plane
of incidence
3. iscircularly polarized
4. has the same polarization as the
incident light

ThEHAT Yahd &9 B = Bok  (SET B, TH
IR P) & T I W, goh wfew g 4 &
ToIT U HT TIOT §:

1. Byyi 2. —Byyt

3. By(xj+yi) 4, B,(xi—y])

Given a uniform magnetic field B = Byk
(where B, is a constant), a possible choice for
the magnetic vector potential 4 is

1. Byl 2. —=Byyi

3. By(xj+yD 4. By,(xi—y]))

3RTA HGEAT H @ TIHUT-Y HoT Fr gfFecar
H = Ey(0, + ao,) & & I §, S@& 0, I 0,
ATSell YISRUT 3Tegg AT E, JT « 3= §1 390
gt & eI A €

1. +EN1+a?

2. +EnN1-a?

3. E (gfaw 3mere)
4

Eo(12a?)

The Hamiltonian for a spin-%2 particle at rest is
given by H = Ey(o, + ao,), where g, and o,
are Pauli spin matrices and E, and a are
constants. The eigenvalues of this Hamiltonian
are
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+ENT ¥ a?

+E,V1 — a?

E, (doubly degenerate)
12

Eo(1+3a?)

GSOAT m & T HUT &I, fda  V(x) =
V, cosh (") F, S|l L aar v, 3R E (3R

L

hZ
Vo » >—) g, 3MUR  gEAr Far
gfeaeed: &
1Vl |2 2 V0+ﬁ\/E
L m LAm
3. U+ |2 4. Vo+~ R
4L\ m 2L\ m

The ground state energy of a particle of
mass m in the potential V(x) =

V, cosh (%) where L and V,, are constants

(and Vo >» i) is approximately

2mlL?

b2V L)

L) L LY
3. V0+4L p- 4, V0+2L -

Afaw Adeis a7 & 3m § W T NPy
Q W TRl s %, TSEeh Far$ hoawur
godig U¢ &1 BeAR (G & =T & qarar
AT §), & dh J°6 A IoRd fdegd & &
HfHars &

1. L 2 2
" g T 2¢
5 he 4 O
" Reg " 2he

Consider a charge Q at the origin of 3-
dimensional coordinate system. The flux
of the electric field through the curved
surface of a cone that has a height h and a
circular base of radius R (as shown in the
figure) is

36.

36.

37.

37.

h
R Q
1. L . 9
' €p ' 260
5 1o 4 OR
' REO ! ZhEo

A & P, TRAF 3T Tgia &
gISgIotel GRATY] T A ereTforh raeanait
Fr Afése Fear &1 e

%[2 Y200 — 3V211 + V7 P10 — \/§¢21—1]
T & & fhaeT feariOs raear g2
1 12, 9] gf@eesr ar L, & &E

2. gffeeed, W 1291 L, & =@r

3. gffccar, L2dar L,

4, 2AATL, F, W AT Hr 7

Let iy, denote the eigenstates of a hydrogen
atom in the usual notation. The state

1

T [2 Y200 — 3 Y211 + V7 Y10 — \/51/121—1]
is an eigenstate of

1. L?, but not of the Hamiltonian or L,

2. the Hamiltonian, but not of L? or L,

3. the Hamiltonian, L? and L,

4 L? and L,, but not of the Hamiltonian

BSAT a & T GrGell Uicard elr, S
{Ayg v, & @I I g, 39 hg H
AT Q IW@AT §l M & T, Feg &
E;\ffqu,%ﬁﬁ'%
1.V,

5 _0Q L Voa
' 4TTEQT r
3 Q Voa? Voa

ATTEQT r2 ' T

A hollow metallic sphere of radius a,
which is kept at a potential V,, has a
charge Q at its centre. The potential at a
point outside the sphere, at a distance r
from the centre, is

Q Voa
1 v, 2. L4k
Q Yoa? 4 e

ATTENT r2 r
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N 3STHIT Ykl & U dF @ Tiaaror
Wl & Z =AY 4+ Y, S8l A, 91 A, a9 &
Belel §, W N R AR a8 el afe

A >, 8 AT N - o0 X g TIAHUT &7
T Foll &

1. —kBTln(%) 2. —kgTln A,

3. —kzTIn (M, 1,) 4. —kgTlnl,

The partition function of a system of N Ising
spins is Z =AY + A), where 1, and A, are
functions of temperature, but are independent
of N. If A; > A,, the free energy per spin in
the limit N - oo is

1 —kpTIn(52) 2. —kgTIn A,

Az
3. —kgTIn (A14;) 4. —kgTln,

fa%es 1 mvdar 05 mv  I@earer ar
dlecHIE garT AT a=—AT dleear & 60
dUT 10 GTSAThT HT T 3HThs FHE A T
B 3idfdse #Xd §| 37ehs HHEl ATUBH
oY Rt ATy dleedst # fAREdad
FHA: U, TUT U ¢ 3T EATSIT 3Mihs
TAE A Aem & JARTAAT U &
frat woat & § Fa-ar @ &2

1. Upg<Uax @I Upg>Ug

2. Upg<Ux T Upg<Ug

3. Ups>Ux T Upg<Ug

4. Upg>Ux TT Upg>Ug

Two data sets A and B consist of 60 and
10 readings of a voltage measured using
voltmeters of resolution of 1 mV and 0.5
mV respectively. The uncertainty in the
mean voltage obtained from the data sets
A and B are U, and Ug, respectively. If
the uncertainty of the mean of the
combined data sets is Uag, then which of
the following statements is correct?

Uag < Ua and Uas > U

Uag < Ua and Uas < U

Uag > Ua and Uas < Ug

Uag > Ua and Uas > U

el N

Ife gTae y dAT x & FEY y = log(x) &
g, ar dRuy SEF 39T F x & @Yy
asa: faaRa @& aeedr v, 3carfed
g Tl 8, 96 &

40.

1.
_“_—
Vi — oV,
2.
! —
y »—o V
3.
——MW——
4 '
_‘)\W—
y o— oV,

If the parameters y and x are related by
y = log(x), then the circuit that can be
used to produce an output voltage V,
varying linearly with x is

1.
_“_—
y oV,
2.
—_——
y ——o Vo
3.
——WW——
4.
— M
Y —20 Vo
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N IAI-afhaTglel Jashvl-1/2 HUIN & Th oF
& gfficest & H=—uBY,;S? 581 S =+1
& & FACR (™ FURUT & &Ed I &
B &1 f&am & °csh gl dd T S§ eloB/keT =
g, & &ur Fr fafdrse Foam §

1 2k 2.
3. kp(In2)? 4.

8
EkB In 2

16 2
= kg(In2)

The Hamiltonian of a system of N non-
interacting  spin-1/2  particles is H =
—uoBY;S?, where S?=+1 are the
components of ™ spin along an external
magnetic field B. At a temperature T such
that etoB/ksT =2  the specific heat per
particle is

1 Zkp 2.

3. kg(ln2)? 4,

8
Z_SkB In2

16 2
25 kB(ln 2)

Ife T Rfowla e i AR
ST dleedr gael # S &, Herd HshHAOT
BIEG)

V2 T[T §ee ©

gITel Bl g

V2 T T Bl

e gl gl

> w0 N

If the reverse bias voltage of a silicon varactor
is increased by a factor of 2, the corresponding
transition capacitance

1. increases by a factor of v2
increases by a factor of 2

2.
3. decreases by a factor of /2
4. decreases by a factor of 2

AT Y T MW T F 4 9 e
gfsal A T B & URAS A HAT: §
1011 d4T 0010 | ¥94G T, & &G SO, dUT
SOg WX AT HHAA: &

hift Regi A|—'—(‘ hift Regi B}_.
S\K—‘ Shift Register S0, Sl Shift Register $0g

CLK CLK

CLOCK
SHIFT

To T T,

oo | [ LT LT L
SHIFT -

43.

44,

44,

45.

1. 1110 and 1001 2.
3. 1101 and 1100 4.

1101 and 1001
1110 and 1100

In the schematic figure given below, the
initial values of 4 bit shift registers A and B
are 1011 and 0010 respectively. The values
at SO, and SOg after the pulse T,

are respectively

hift Regi A | hift Regi B
SL_‘I Shift Register I_’_iSOA s, Shift Register '_.SOE

A
CLK CLK

CLOCK
SHIFT

To T T2

CLOCK
SHIFT -

1. 1110 and 1001 2. 1101 and 1001
3. 1101 and 1100 4. 1110 and 1100

THh IMhoReX & A HET & FoAT
eTRar 4.2 kI/K &, 3R SR &1 daAeT
27°C gl IhoRex & dUART 18° C &
17°C do& & A & AU wgddaHd

FY § I
1. 2.20kJ 2. 0.80kJ
3. 0.30Kj 4. 0.14kJ

The heat capacity of (the interior of) a
refrigerator is 4.2 kJ/K. The minimum
work that must be done to lower the
internal temperature from 18° C to 17°C
when the outside temperature is 27°C
is

1. 2.20kJ 2. 0.80kJ
3. 0.30kJ 4, 0.14kJ

FUurar s faw, 57T 7T-0 F &
aleleh 1 HFA Foll T AT &

1, %hw 2. hw

3, ;hw 4. 0

For a system of independent non-interacting
one-dimensional oscillators, the value of the
free energy per oscillator, in the limit T — 0,
is

1

3. 2hw 4. 0
2
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"I \PART 'C'

aﬁhzzﬁmaw,aa@mwré:%

e &1 3T X FAES [ ——dx H
AT &

1. 0565 2. 0620

3. 0.698 4. 0.736

The value of the integral fos ﬁ dx,

evaluated using Simpson’s % rule with
h=2,1is

1. 0.565 2.
3. 0.698 4.

0.620
0.736

3Mgfed w 1 fafeor Scafdsia searen
U gEY Wi AfAanfeT & wer =&y A
oMY TR el e # arfy 4c/5%
ary afagher gl

Source
4¢/5
0

IoReceiver
FfFanfeT B 3= AP IAGIcd 3w/2
g A fF S gt AT B, T 6 8|
HFeT @l fafeor & dqEe & faTv ¢

A HHA H FHH gl ATlgT
1. cos™? G) 2. cos™! G)
3. cos? (\/ig) 4. cos™t < g)

A distant source, emitting radiation of
frequency w, moves with a velocity 4c/5
in a certain direction with respect to a
receiver (as shown in the figure).

Source
4c/5
0

1
1
1
1
1
1
1
1
1
1
1
I .
® Receiver
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48.

48.

49.

49.

The upper cut-off frequency of the receiver
IS 3w/2. Let 6 be the angle as shown. For
the receiver to detect the radiation, 6 should
at least be

1. cos™?! G) 2. cos™ ! G)

W%zzm,aﬁ|x|31ﬁ

fAafa v afadg a7 & v

1. x=—-13Td x =1, g 3EArRy

2. x=-1dU x=1, ar TARAY

3. x=-1T% IEYRN g f&ig & aur
x = 1Th AR g fog §

4. x=-1T% TR Fgd &g & aur
x = 1T 3Rl foaa f§g 8

For a dynamical system governed by the

equation % =2Vv1—x2 with |x| < 1,

1. x =—1andx =1 are both unstable
fixed points

2. x =-—1and x = 1 are both stable
fixed points

3. x = —1isan unstable fixed point and
x = 1is a stable fixed point

4. x = —1isastable fixed point and
x = 1is an unstable fixed point

T Boled f(x) 3dehel THIHOT
%—w2f=—5(x—a) T AT hIAT

g, S8 e gl f & PRI TR0
flo) = 77 dx e f(x) @uT FHEHOT T

gl AT &
1 oy L (emwhk-al 4 golxal)
T k2+w? 2w
eika 1
2. gT — e~ @x-al
kz-_l;(wz d 2w
et 1 —iw|x—al iw|x—al
3. 2 —w? H?JT Z(e +e )
4 etka o7 1 —iw|x—al iw|x—al
© —a? o E (e —e )

A function f(x) satisfies the differential
equation g — w?f = —=§(x — a), where
w is positive. The Fourier transform

flk) = [77 dx e™**f(x) of £, and the
solution of the equation are, respectively,
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etka 1 —wl|x—al| wl|x—a)|
1. PEp] and z(e‘ +e ) 1.
eika 1 —wlx—al
2. S and —e

Ovr)

ik ' '
3. S and - (e~iwlr-al 4 glwlx-al)
2w

k2—w?2

elka

1 —i — i _
e and Z_(e iw|x—al _elwlx al)

iw 2.
50. Sl el FzéquzcotQ & 39T /\ /\

T gfAecr H=ip2+%mw2q2 Fr fafga \
FTIRIT (p,q) » (P,Q) U1 THAT FATAT
gl I Q)=0 § ar e o@ H A 7

FlT-ar Q@) Fr t W AT  g2ufar g2

Ot

[

o)
o)

AN
\/ \

r

o
Q)

[#%]

51. gfde TGUG  Hy (x) el FHIROT
d*H, ) dH,
dx? x dx .
FI AT FIAT &1 TIA SAAh Foled
G(t,x) = Lo 7 Hn ()"

ST GHIHIUT T GATUT HIT &

ot

+2nH,(x) =0

4,
a%¢ aG G _
1. 7—2X£+2t5—0
S 226 aG 5 0G
2. S5 -2 -2t750=0
4G G aG
- 3. Z-2x-+25-=0
50. A canonical transformation (p,q) = (P, Q) 4, LE_9x% 4026
. . . x ox dxot
is performed on the Hamiltonian
H= ﬁpz + %mouzq2 via the generating 51. The Hermite polynomial H,, (x) satisfies
function F = %quz cotQ. If Q(0) =0, thed(;liqfferentlfiil:quatlon
which of the following graphs shows dxzn - Zxd—x” + 2nH, (x) = 0.
schematically the dependence of Q(t) on t? The corresponding generating function

G(t,x) = Yo Hy ()™ satisfies the
equation



52.

52.

53.

12—t l=0

2. %—fo;—fc—zﬁg—fzo

3. Z6_ oy Er22=0
dx

4. 3%3—2@—‘#2%—0

3MEOT § T Teh gfayd, Agicd w & Ay

glelel &Y §UT, MR aa@n i fAfoa

mﬁlmqﬁwﬁarﬁm%

j(r)—— a)—pl (1/r) & #IfE T, &g
q?aama%?rza%

i >

_Ho ®
4T C

— B 2k (ﬁ.ﬁ)ﬁ S

4T

e

A w0 Do

A dipole of moment p, oscillating at
frequency w, radiates spherical waves. The
vector potential at Iarge distance is
ikr
A(r) = lw e— p.

To order (1/r) the magnetlc field B ata
point # = rfi is

ikr
1. —Z—;w—z(n )ne
Uy w? .
2. — - (@ P)—
ikr
3. —j—; w2k (A-P)p 67
il
4T C p r
%amqaréfraﬁraraﬁrﬁrsﬁ?wamw
e(w)=1+w wz o g fear Smar % SeT A

T T I &, w, Il Hghea T4 y,
3aHCH W%IWH@% ® << oy
&1 Toh faegadeshg aler & fav e 7§
Wﬂ'ﬁr%?(mﬁ?}ﬁ?wlo«l%")

1. AT Hr 3UTONT HTNWOT g

2. T YARUT 3cdd aRadr g

3. TaegddaehId TRIT &I Foel Faiyor g
4

THE AT qAT TTEEAT AT & e
3¢ giar|
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53.

54.

54.

55.

55.

The frequency dependent dielectric constant
of a material is given by

fw)=1+— TR

Wy — we — lwy

where A is a positive constant, w, the
resonant frequency and y the damping
coefficient. For an electromagnetic wave
of angular frequency w<< ®,, which of the
following is true? (Assume that wlo < 1)

1. There is negligible absorption of the
wave

2. The wave propagation is highly
dispersive

3. There is strong absorption of the
electromagnetic wave

4. The group velocity and the phase
velocity will have opposite sign

U AT H fafe v Hor H e

FIdiT Adenet F 0 fear v &
L=xy— x?—y?

s derent o ffka waT p, (o

e » & @gaem

1. 7sinf +7r6écosh

2. 7cosf+ rfsind

3. 27cos26 — rfsin20

4. 7sin26 + r6 cos 26

The Lagrangian of a particle moving in a

plane is given in Cartesian coordinates as
L=xy— x*—y?

In polar coordinates the expression for the

canonical momentum p,. (conjugate to the

radial coordinate r) is

1. ¥sinf + 16 cos O

2. 7cosO + rfsind

3. 27 cos26 — rfsin20

4. 7sin26 + r6 cos 26

T DI g g T (0,0) W &
ST & AT 3HeRT JMEOT x-378T & HTY-ATY
81l qEd T oI gahT gs g wue (1,
1) § dUr 98 xy-HAdA H g & v
HFd g1 HEAGEAT H 3o Jaehrg et
& &I AT HIT 6 TH R Fr

1. tanf =1/3 2. tanf =0
3. tanf =3 4, tanf =1

A small magnetic needle is kept at (0,0)
with its moment along the x-axis. Another
small magnetic needle is at the point (1, 1)
and is free to rotate in the xy-plane. In
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equilibrium the angle 6 between their 58.
magnetic moments is such that

1. tan6 =1/3 2. tanf =0

3. tanf8 =3 4, tanf =1

T ETEZNSTeT TRATI] HY

Vpert () = € cos(2r/ay) & &M el famam
ST §, STl a, SR B &1 e gos i
d% 3TUR 3aEAT Foll A IRad &

1. 6/4 2. 6/2 59.

3. —€/2 4. —e€/4

A hydrogen atom is subjected to the
perturbation Vy,,,.. (1) = € cos(2r/ay),
where a, is the Bohr radius. The change in
the ground state energy to first order in € is
1. €e/4 2. €/2

3. —€/2 4, —€/4

G&TOT AL HeTeT
%(a2 —x2), x < |a|

1/)(x)={
0 , x = |al
& 39T F 3hiad @8T V(x) = g|x| &

A TH HUT T YR HGEAT FaAT (STgT

g @ ¢ IR & 59.
LEEDT 2 e
2 22" N

The ground state energy of a particle in the
potential V(x) = g|x|, estimated using the
trial wavefunction

Cc
5 = |z @ =
0

, x = |a|
(where g and c are constants) is

x <|a

O
3. %("Z’Z)m a, g(’f;‘l’z)l/s 60.

T fefead WA GH) & oAffe Th
gifoleisl &I 3aes Faifd e
oA Het 3w & oRafda @ar
e urRer # RRIA waAmw] 1 gerrcr
IMUR 3GEAT & AT, df He™ 3T 39T
3TYR 3GEAT H gl T ITi¥ehdT &

1.1 2. 2

128 512
— 4.

243 729

A positron is suddenly absorbed by the
nucleus of a tritium (3H) atom to turn the
latter into a He* ion. If the electron in the
tritium atom was initially in the ground
state, the probability that the resulting He*t
ion will be in its ground state is

8
1. 1 2. -
9

128 512

243 ' 729

for ooy & 5 d9s 3@ & fou oW
T i 3= 1V dUr AT AEdeTdT &
U SIAERT Hohd ol faAder frar Srar
gl afg ooy wizamer & A= (3ES),
AT & dr fAafd d@&d &1 3madere &

~~ 0.1uF oot
i
- ” counter

| 1K imx

1. 25ms 2.
3. 10ms 4,

4 ms
5ms

A sinusoidal signal of peak to peak
amplitude 1V and unknown time period is
input to the following circuit for 5 seconds
duration. If the counter measures a value
(3E8)y in hexadecimal then the time period
of the input signal is

N 0.1uF 0o
\E—f{>_“_ P counter| °
| 1K %NK
2

1. 2.5ms
3. 10ms 4,

4 ms
5ms

3GEAT a|1,1) + b|1,—1) (TG |l,m) L* q4T
L, & & 3ifAeIOF raear & [Afdse
I B) H W Td T F fow
HfARTTAIT  FT IUERT  (AL,)(ALy)
geATH BT 38 T

1. a=+ib

2. a=0 g b=1

3 =L gw p=1
2 2

4, a=+b



60.

61.
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62.

The product of the uncertainties
(AL,)(ALy) for a particle in the state
a|1,1) + b|1,—1) (where |, m) denotes an
eigenstate of L? and L,) will be a
minimum for

1. a=+ib

2. a=0andb =1

3. azﬁandb:l
2 2

4., a=+b

Teh A ATshaTersd HU%HUI-% drell  hoT
e d¥ T Ush FSAT HUS & TUh H
g, 3R 38 v SEg gehg &iF & i
fFar STar g1 W FUT @ & FaleH
AT AT FT +¢, &1 TG 9fa FHoT HI
HET Tl -€o/2 ¥, A ITP FFd Foll §
1. —2¢,m0N3) 2. —¢In(3/2)

In3

3. —2¢3In2 4, —EOEE

. . -1
An ensemble of non-interacting spin-

particles is in contact with a heat bath at
temperature T, and is subjected to an
external magnetic field. Each particle can
be in one of the two quantum states of
energies +¢,. If the mean energy per
particle is - €5/2, then the free energy per
particle is

I PRLICAED 2. —eoIn(3/2)

3. —2¢yIn2 4. —6012—2

et aRgy & d9ra saear R &
X D
y :D A

Clock [
Flip Flop
00, 01,10

11'iil’ ‘Ei;:§“
S~

01, 10, 11

19

o, 1

The state diagram corresponding to the
following circuit is

> : L
[

Flip Flop

Clock

00, 01, 10

01, 10, 11

n, 1
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64.

00,01, 10
11 /)11

00, 01,10

feT el gFd Th n-MOSFET W fa=m:
fdegd arRT ST K = 60 pA/V?, 87STeT deedr
BVps =10V, 9HTE garR diglg &  omoT
AT F AT T = 5 JAT qge aAveedr
Vip = 05V | T gy ooy #, IJ§ n-
MOSFET 38 &3 & $ X &l ¢

15V

%z;om

VDS

1.2VO—*

1. s a7
3. HCddr &

2. 3ids a7
4. FT T

Consider an n-MOSFET with the following
parameters: current drive strength K = 60
HA/V?, breakdown voltage BVpg = 10V,
ratio of effective gate width to the channel

length % = 5 and threshold voltage

Vi, = 0.5V. In the circuit given below, this
n-MOSFET is operating in the

15V

%80kQ

VD S

1.2Vo—{

ohmic region
cut-off region
saturation region
breakdown region

NS

64.

T R a9 T < T, (I T, Hifds dara
€) U UF STEF g & h A fRa
g & 1 7T FoN f(h,T) R
ToTTcHs [T @1 oo Jmelat & &
Sia-aT geliar &2

h

=)

Which of the following graphs shows the
qualitative dependence of the free energy
f(h,T) of a ferromagnet in an external
magnetic field h, and at a fixed temperature
T < T, where T, is the critical temperature?

1. f
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T I e W R aefos
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1. 12/27 2. 27/64
3. 3/8 4. 9/16

Consider a random walker on a square
lattice. At each step the walker moves to a
nearest neighbour site with equal
probability for each of the four sites. The
walker starts at the origin and takes 3 steps.
The probability that during this walk no
site is visited more than once is
1. 12/27 2.

3. 3/8 4.

27/64
9/16

STToteh A gl a Jeobel Ueh Tl Teh-faely or.

SiTeleh @ ToRd U Foldeld & faT, sorg
gAg & a0 For 3iffeeIte Fed &
g 5T I@ET Bl H & Hiaar g2

1. P(x)=A4exp (i [Z—x + cos (%)D

2. () = Aexp (i + cos (2)])

66.

3. o) =4 exp (i[2 +icosh () ])
4.y =Aaexp(i[= +i[Z]])

For an electron moving through a one-
dimensional periodic lattice of periodicity
a, which of the following corresponds to an
energy eigenfunction consistent with Bloch’s
theorem?

1. Y(x)=A exp (i % + cos (%)D
2. P(x) =Aexp (i [%x + cos (%)])
3. Y(x)=Aexp (i % + i cosh (%) D
4. Y(x)=A exp(' A, D
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The dispersion relation of electrons in a
3-dimensional lattice in the tight binding
approximation is given by,

& = acoskya+ fcosk,a +ycosk,a
where a is the lattice constant and «, 3,y
are constants with dimension of energy.
The effective mass tensor at the corner of

T

the first  Brillouin zone (— Eg) is

a’a



68.

68.

69.

22

69.
~1 0\
a
n2 1
1; 0 __Ol
0 0 1/
Y
~1 0 0
a
h? _1
25 0 3 0
0 o -1 70
Y
(00
a
R 1
32 lod o]
\o o 2
Y
(a 0 )
a
R 1
4. — |0 5 0]
\00_1/ 70.
Y

J9 frdr Tefcdhg 3 gy &1 faade
TTHAT cRaTeed 0.15 nm & x-fafeor gt &
sgaer & afEfaf@a gar g 39 guA
Fife faada Y, 0T 30° W gear g1 afe
ETGE YT HIOT & A IRAT FHHAM:
0.01 nm doar
aReheleT 7 Ffe g erarsyar

1. 1.1x 102 nm 2.
3. 25x1072nm 4,

1.3 x 10 nm
2.0 x 10 nm

The first order diffraction peak of a
crystalline solid occurs at a scattering
angle of 30° when the diffraction pattern

is recorded using an x-ray beam of
wavelength 0.15 nm.
measurements of the wavelength and the
angle are 0.01 nm and 1° respectively, then
the error in calculating the inter-planar
spacing will approximately be

1. 1.1x10%nm 2. 1.3x10"nm
3. 25x102nm 4, 2.0x10°nm

2Mg, BAl Y'Cl @ar BAr Fr 3TUR AaeATt
FT LS Ta=arg AT g
381, 2Pyyg, PPy AT 1S,
351’ 2P3/2: 2P3/2 aar 351
P12, 2Py, AT 'S,
150' 2P3/2' 2P1/2 GRU 351

> w e
=
A
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1°§ & ddera g dr 7L
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The LS configurations of the ground state
of Mg, Al, 'Cl and *°Ar are,
respectively,

1. 351, 2P1/2, 2P1/2 and 150

2 351, 2P3/2, 2P3/2 and 351

3. 'Sy, ?Piy *P3pand 'S,

4 150, 2P3/2, 2P1/2 and 351

IRAT 2 mm x 2 mm F TH gdot
erfcas fhed & 4 x 1012 Solaelal &l dF
@ el R afeer 1 gR&AToT, Herd
Soldcie] Aleolhee H, §

1. 2vymx 107 cm™?

2. V2rx 107 cm™!

3. Jmx107 cm™!
4, 2w x107 cm~!

A thin metal film of dimension

2mm X 2 mm contains 4 x 102 electrons.
The magnitude of the Fermi wavevector of the
system, in the free electron approximation, is
1. 2vJmx 107 cm™t

2. V27 x107 cm™?

3. VT x107 cm™?

4, 2mx 107 cm™t

T gfasEerar d7 & v, 3l g fAgeh
TRI A GRACET & JAETiedT HHAM: 3 x 1018
dqur 0.7 x 10 §| e 3AWT Scqolal i
3.0 x 105 m¥W-s* AT ol "aled 9.0 J/m*-Hz

g 3AT I Ifa gl
1. 63 %1061 2. 41x106gs1
3. 2.7x101s1 4. 1.8x101s1

For a two level system, the population of
atoms in the upper and lower levels are
3 x 108 and 0.7 x 108, respectively. If
the coefficient of stimulated emission is
3.0 x 10° m*/W-s® and the energy density
is 9.0 J/m3-Hz, the rate of stimulated
emission will be

1. 6.3x 101571 2.
3. 2.7x10's71 4,

41 x 101571
1.8 x 101651

ST HEAT A =125 & ARSI & A, gd

gg gfddAesT @ aRefad due Sl (Goia
IEATAAT S13i & T JuTt HAT:

ac = 0.7MeV T ay,,, = 22.5 MeV & && =
) 3TqdH 3TF v &
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1 12Xe 2. 12

3. 12Te 4. 1255

Of the nuclei of mass number 4 = 125,
the binding energy calculated from the
liquid drop model (given that the
coefficients for the Coulomb and the
asymmetry energy are a; = 0.7MeV and
asym = 22.5 MeV respectively) is a
maximum for

1. 12%Xe 2. 123

3. 8Te 4. 123sh

K& g 3iaeietor s 4.34eV ¢,
CI T SoleFgial SYcT 3.82 eV TUT KCl#r
qEgTaEAT M¥FT 0.3nm 1 KCI 3707 Y
K T Cl TRAT3it # faaifsid & &

T 39T For §
1. 862eV 2. 8.16eV
3. 4.28eV 4, 4.14eV

The first ionization potential of K is 4.34
eV, the electron affinity of Cl is 3.82 eV
and the equilibrium separation of KCl is
0.3 nm. The energy required to dissociate
a KCl molecule into a K and a Cl atom is
1. 8.62eV 2. 8.16eV
3. 4.28¢eV 4, 4.14eV

ﬁw;ﬂﬁamwﬁa'g?ma?ﬁa
@2y g, Sl j oot

YT & A

2(j+1)

ORI AT &1 R, = 1.2 Bl ¥ I R,
HRfT Alsel & 3ITER 27Al ATfHA &

g O HT & A AT §
1. 0.043 2. 0023
3. 0915 4. 0

The electric quadrupole moment of an odd
proton nucleus is %(rz) , Where j is
the total angular momentum. Given that
R, = 1.2 fm, what is the value, in barn,
of the quadrupole moment of the 27Al
nucleus in the shell model?

1. 0.043 2. 0.023

3. 0915 4. 0
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At

iy nop+et+7v,

(i) p+rn-omn-

(iip+n-o>nt+n°+n°

(ivyp+v,-on+et

AT Pt F @ Fla-ar T &7

1. gfshar (i) Tt Txetor fafeat &
aTeTeT AT &

2. gfshar (i) SR d&ar #r Gafor
AT §, T Foll FAT FIETOT T
3oodel Al &

3. iR (iii) 9eer =A=afHarsit gar
I Afh A3 EaRT ITAT &

4. gfeRar (iv) IRTA TEIT FT TET0T
& Seodel AT &

Consider the following processes involving

free particles

(i) ni-p+et+7,

(i)p+n->mn~

(iidp+n-o>nt+n°+n°

(iVip+v,>n+et

Which of the following statements is true?

1. Process (i) obeys all conservation laws

2. Process (ii) conserves baryon number,
but violates energy-momentum
conservation

3. Process (iii) is not allowed by strong
interactions, but is allowed by weak
interactions

4. Process (iv) conserves baryon
number, but violates lepton number
conservation
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