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391N e fAaai®/ USEFUL FUNDAMENTAL CONSTANTS

Soldelel T G HTe
Celteh faadien
SolargTel ol 3TALT
SlecHATT I adiH
GERIRT ST Q9T
Arer A fagares
RECCMEGIED
ARG HEAT
e fgdies
Wrdegd 3R

JShIT AT

1eV
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 .
Permeabilit}yf
vacuum
1 eV r.’r -
amu I

. %
L

9.11 x 1073'kg
6.63 x 10734 ] s
1.6 x 10719 C
1.38 x 10723 J/K
30x10%m/s
8.314] K 'mole™! H
1.097 x 107.m"!
6.023 X 10_23"m01e_1
6.67 x 10" N m#kg~?

8.854 %1072 Fm™?
- |
4t x 107" Hm™*

1.6 x 10719
1.67 x 10727 kg
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Element Symbol
Actinium Ac
Aluminium Al
Americium Am
Antimony Sb
Argon Ar
Arsenic As
Astatine At
Barium Ba
Berkelium Bk
Beryllium Be
Bismuth Bi
Boron B
Bromine Br
Cadmium Cd
Calcium Ca
Californium Cf
Carbon C
Cerium Ce
Cesium Cs
Chlorine Cl
Chromium Cr
Cobalt Co
Copper Cu
Curium Cm
Dysprosium Dy
Einsteinium Es
Erbium Er
Europium Eu
Fermium Fm
Fluorine F
Francium Fr
Gadolinium Gd
Gallium Ga
Germanium Ge
Gold Au
Hafnium Hf
Helium He
Holmium Ho
Hydrogen H
Indium In
Iodine I
Iridium YoIr
Iron " * Fe
Krypton Kr
Lanthanum #y s
Lawrencium Lrl,
Lead Pb
Lithium Li
Lutetium Lu
Magnesium I Mg
Manganese | Mn
' Mendelevium Md

é‘ased on mass of C'? at 12.000...

4

LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Atomic Atomic
Number Weight
89 (227)
13 26.98
95 (243)
51 121.75
18 39.948
33 74.92
85 (210)
56 137.34
97 (249)
4 9.012
83 208.98
5 10.81
35 79.909
48 112.40
20 40.08
98 @251)
6 12.011
58 140.12
55 132.91
17 35.453
24 52.00
27 58.93
29 63.54
96 4an
66 162.5
99 (254
68 167.26
63 151.96
100 (253)
9 19.00
I T2
64 157.25
31N {f 69.72
By ¢ 7259
79 196.97
2 178.49
2 4.003
67 164.93
1 1.0080
49 114.82
53 126.90
77 192.2
26 55.85
36 83.80
57 138.91
103 (257)
82 207.19
3 6.939
71 174.97
12 24312
25 54.94
101 (256)

Element

Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Nlobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
adium
Radon
Rhenium |
Rhedium |

Rul 1d1um-I
Rut n1u

Scand
Selemum
Silico
Silverr
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

{ Pm*

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N
No
Os
O
Pd
P
Pt
Pu
Po
K
Pr

Pa
Ra {
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti
W
U
\%
Xe
Yb

/n
Zr

Atomic Atomic
Number Weight
80 200.59
42 95.94
60 144.24
10 20.183
93 (237)
28 58.71
41 9291
7 14.007
102 1(253)
76 ! 190.2
8 { 15.9994
46 6.4
A 15 $30.974
78 195.09
94 (242)
84 (210)
19 39.102
59 140.91
61 (147)
91 (231)
88 (226)
86 (222)
75 186.23
45 102.91
37 85.47
44 101.1
62 150.35
21 44.96
34 78.96
14 28.09
47 107.870
11 22.9898
38 87.62
16 32.064
73 180.95
43 (99)
52 127.60
65 158.92
81 204.37
90 232.04
69 168.93
50 118.69
22 47.90
74 183.85
92 238.03
23 50.94
54 131.30
70 173.04
39 88.91
30 65.37
40 91.22

. The ratio of these weights of those on the order chemical scale (in which oxygen of natural

isotspic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known

isotopes)
r
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HIT \PART 'A'

T ael & FePgt # & T H U qEAl
%‘tﬁgé%,ﬁWWWﬁmwﬁqu
FH H cgafead &= 81

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:

E. Papers I Xeroxed
F. Wi-Fi veteran
G. Yourself ourselves
H. Breaks even
1. H,F,G,H 2. E,G,FH
3. HF,G,E 4. H,E,F,G
. 1
o f
i )
Vi

The number of squares in the above figure
is

1. 30 2. 29

3. 25 4. 20

Th G@EER Tdh 3cdlg @l Rs. 100 &
Tlear & aur 38 10% o7 & Sadr gl

3.

4.

4.

5.

agh 3ET AT FT 3A gHFEACR H10%
THAT I g 9T &l &1 3 dAi-oef A

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

1. no profit, no loss { r

2. Rs. 11

3. Re.l J

4. Rs.20 -« .

('
N griar R # 9RAT 165 & wH a9
IS | F T T FEAREA AT G

Im’e}‘ls?rqm*rma"rﬁﬁmwam

g =

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

T A 10 km/h #HT AT & 37Ier, 6
knv/h 1 aifg & &g, Foar 7.5 km/h & afa
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q gAde H godr gl IS 39 TUET A &
TEY T B T S & fAw 3 6¢ o
g, aur gy & U 1 ger, AJUB& ST

@ gl &

1. 15km.

2. 23.5km.

3. 16 km.

4. g & Mot F T Y 7 3iH3

AT gl

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 T H ST YW M Srar g1 3R
I 3H ST ST g, AT & 99
m@raﬁr@r[m oct]|a?»ra:
amsﬂwvaﬁmté?mzr-a
oRader @ et YR # & Fear

galfar &2 K ’{
|y .
1.V 2.v/
0 a ob—
3.v/ 4,V
0 t 0 t

A vessel is partially filled with water. More
water is added to it at a rate directly propor-
t]. Which of the

foilowing graphs depicts correctly the varia-
tionof total volume V of water with time t?

. . ] av
tignal to time [L.e.,z e

F

1.V 2.V

7.

o

3.v 4. V
OKt Out

el &701 U & Uz & HC H ge Td
e 1 gS 5 T 6 Al & T TH &
3W TS A gl 39 & A Beie i gs
N A .

I 6 3% & ww aw &1 [

2. saur 6mﬁwqﬁwﬁw

3. 53@%3@?@% p

4. 11112 3 § AW g W 3l

4
At one instant, the hour hand and the minute
hand of a dlock are one over the other in

. Between the marklilgs for 5 and 6 on the dial.

At this instant, the tip of the minute hand
1. iscloser to the marking for 6
E. 1s. ‘equidistant from the markings
for 5 and 6
3. s closer to marking for 5
As equidistant from the markings for
11 and12

T gefl 319a giger I BIgH 35 SATdT ¢l
Eﬁﬂ@f'@l’?&ﬁ@'x, AT t & FoAd &
& § Rfya oy mr g B Rt &

HleT-AT T & Ael Tohdl?

[ /AN

nest nest
3. 4.
% X
nest  t nest  t

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?

/AN

nest nest
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10.

10.

11.

3. 4,
X X
nest t nest t

1EA. A Icd & §elT Tk Gl el TRt
FI aEg gred 29 & &1 &1 34 A &
B Uh qF9 H I HeX HER @M

T & QU FHIT # e v 998 g
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

oA, &0 UG AT, 3 T WA guit
d el ATl H AT wIh gfadg

au‘raaﬁrmﬁ%wwmaﬁmau‘rs@"

TR 3 3T &1 R, oo, g TN
WW%ﬁmﬁraﬂaﬁ%l 5
mma:ﬁmﬁwm?

1. 8§ e "2 8

3. 3 g A%
Secondary colours are made by a mixture of
three primary eolours, Red, Green and Blue,
in different prop@rtions; each of the primary
colours comes iny 8 possible levels. Grey
corresponds to equal ‘proportions of Red,
Green and Blue. How many shades of grey
exist in this scheme?

L 8§ \ 2. 8

3:45° | 4. 8x3

aj%faﬁrww, Wit y=x,y=1—x
Hmflxzoz#ammwf?mﬁ%: (xdary
3787 TAT ATHA & )

1. cfauHsst Td e hioT

2. SIAUAS Y AThIOT gl

3. WSIUT W SAHAST ALt

4. o dr efaqHeLst, o elehror

11. 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

isosceles but not right-angled
right-angled but not isosceles

neither isosceles nor right-angled

bl el

12. ATJUTB @ dlec! 81 IRH H A H 2

12

ST & dUT B WTelt| g 8¢ A A4 B &H T
ey o TUEEaRa Rar et g, aur
366 MY B F AT BHA F L IR
S TAAGRT Rar Srar 2l dedfij‘dc»q
A @Tell 1T - {

1. 59t & 9Ig §2.
3. 3%1’2%%313 4

49et & 96
2 gel & dic

There are two buci(ets A and B. Initially A
has 2 |litres of water and B is empty. At
every lhour 1 litre of water is transferred

Srom_f'A to B followed by returning %litre

. to A from B half an hour later. The
a’rfk est A will get empty is in:

S5h 4 2. 4h
3." 3h 4. 2h

13. T A: FFT FUT T

YT B: INFd FUT I ¢

e ey @1 oot 7 o Ion:

1. YT A JTUT FUA BT gHLT Ter &1

2. FUT A JUT HYUF B AT FET @ S &,
Ife ATWB & T FA-T-FH T 30T
FYUeT BTl

3. HUF A JUT HUT BT TET & Tohd &,
IfE ATAB & < FA-T-5F ar 3R
FUT gl

4. HYT A JUT FUA B AT Tada: Hell T@er
e & ehd|

13. 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
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14.

14.

15.

15.

16.

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.

Th FR 60 km/h IIfT & Tl T gl 3T
U4 & Ged IR TUT Qg3
deaifas afa &

1. 60 km/h 3T3Y & R

2. 120 kmv/h 387 Hr RE

3. 60 km/h 3T AT _®

4. 120 kmv/h 387 Hr 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

I D+1+M=1501
C+I+V+I+L=157
L+I+V+1+D=557

C+H +V+I1+C=207 & {

gA V+HI+M=2? g
1. mwaﬁmmwﬁﬂ
2. 1009 A
3. 1006 -

4. 509

If D+1+M=1501 {
C+I+V+I+L=157
L+I1+V+IHD=557
C+I+V+I~+d’C=207
WhatisV+I1+M= ?

1. Cannot be fodn}'d \

2. 1009
3. 1006 |

4. 509

& NG PR F TR g

T I SRR e ¥ WAifRa ¥ AR

FYHFT H I AW & 2 HWT aF T

g R gE ¥ BR frar omer ¥, g§

Y I AR & a1

1. S JHT SWT FAGT S|

2. I deh HIAHT 919 A LTI AGT
&l a9 I g3 W F1S I O |
Siidged &1 Sfgdra grem|

16.

17.

18.

18.

3. S & HIAHRN AT g1 Sl a8 doh
Siagey &1 Sfgdard gedr am|
4. AR S IR 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

1 o .
z th of its diameter with a very sharp needle,

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 kegp on leaking dut till
the cell is dead.

4. the cell will burst like a balloon.

Ueh, T 3, 3] T Teed ¥ 1.5 glec AT
UdG & W B Y Heled § 0.80 gloc |
afe 1/foer & U ur A A @ @R

o e &, & 9 i Rerd €U # Fe

o @Yo efaTeTar
47350 cc 2. 465cc
3.% 550 ccj," 4. 665cc

D‘e‘nsity of a rice grain is 1.5 g/cc and bulk
density of rice heap is 0.80 g/cc. If a1 litre
container is completely filled with rice,
what will be the approximate volume of
pore space in the container?

1. 350cc 2. 465 cc
3. 550cc 4. 665cc
T e drend i aRfer @ g v

g AT Th FHP3 TRAT Y& T &l Th
W WWT H 4 AX RS & 91 dg drela
$ aRfr w Reua g B W 3mar §1 a@r
¥ ag G dgerdr § dur 3 HieX 'er Y&r
H R & dlg 96 A § I 3ed &g D

U 3T ST 81 A & DT 47 g &2
1. 3m 2. 4m
3. 7m 4. S5m

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 circum-
ference 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?
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19.

19.

20.

20.

1. 3m 2. 4m
3. 7m 4. 5m

IX Jed, O ¥ W T H B @ g,
U FA Sd & &R Jed a AR gedt F
Tl 8, TUT 3eTeh ehe Th gd & OR MY )
usd g1 ORT Jeal & S Y & F A

g

1. n—1 2. w2

3. 3-n 4. 4

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. 1 2. w2

3. 3-= 4. 4-m

Teh fthed Wisleey TUT Teh FeACRIT FAET

et a g1 W Sfad SRt &

c@ & fov dieieer FF H safed @7

IGEIRCIGIRED

1. T Siifad HIfRAFAT A T HaTFey W
T@T Agl ST Fehdl N

2. o 1 e gaweelt & TEgfe,
W ol § gy Al §1

3. geAeel v wfoud RFaaear &
Safeh dloidel U dRdide [dee
FATT B g1 -

4. Yrolerex i 37UaT FEHSHT Fr HEl
3w Qe afFa &

‘4

A film projector and.microscope give equal
magnification. Buf a film projector is not
used to see living q&:lls because

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

2. "the viewer’s gye is close to a

microscope whereas it is far away from
| the projector’s screen.

3. @ microscope produces a virtual image
Whrereas a projector produces a real
image.

4. amicroscope has greater resolving
power than a projector.

-

f
|

¥

21.

21.

A

f

22

22

23.

HIT \PART 'B'

TO HA FOT F FROA A, Yol
IqARTSE o, Pl Foll E U HAHT
TR h (Tl & 3R) dAT ¢ (Faa &
IR FI 1) W R g 9rr =T

AT fQeevor & 39T ¥, ¢ B

Wwﬁaﬁwsﬂﬁﬁmw%l
hc 1 hc

1. \/; 2. 'ES?;‘

3 he\2 4 hc .

- (%) A

In the scattering of Some elementary
particles, the Scattering cross-section o is

found to dépend n the total energy E and

the fundamental' constants h (Planck’s
constant) and ¢ (the speed of light in

vacuim).  Using dimensional analysis,
| the dependence of ¢ on these quantities is
given by
hc hc
e 2 we
" The\ 2 he
G Y F
1
Z’Il'ﬁ\' y= tanh(x) %-’ (_-ﬂ-x %—
y+1 y-1
3. In [ 4. In 22
y+1 y-1
1 .
If y= anhey then x is
y+1 y—1
3. In 2= 4, m X2
y+1 y-1
AN T 2 T Beled ——

1. &I Tk T 3addeh 0 W § adr
n=123 & T +/n W FIfC 2
& Helded g

2. & TH T 3Adeh 0 W § ar
n=123 & T +y/n dr
+ivn T PIE 2 F HAdd ¢

3. & n=0123- & QT +n W
FEC &2 3ds &

4. & n=0123F AT +n W
Ffe & 2 3ds &
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23.

24.

24.

25.

25.

The function st of a complex variable

nz?

Z has

1. asimple pole at 0 and poles of
order2 at +Vnforn =123

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

3. poles of order 2 at +v/n ,

n=0,123:-
4. poles of order 2 at £n ,
n=20,123"

f(x) T BRY FeALT

fk) = [77 dx e f(x) &1 T

flx) = ad(x) + 8" (x) +yd"(x)

¥, S8 5(x) & Soer Boret (@uT RIE
Jadalst & Afgse &ar §) ar f(k)
FAT E 2

1. a+ipk+iyk?

2. a+ Bk —yk?

3. a—ifk—yk?

4. ia+ Pk —iyk"2

The Fourier transform of f(x) is

flo) = [*7 dx e f(x). If

fG) =ab(x) +p8'(x) +ys"(x), _ ™
where §(x) is the Dirac delta-'!f'l,ln&ion
(and prime denotes derivative), { what is

Fk)? 2
1. a+ipk+iyk?

3. a—ifk—yk* ¢~
4. ia+ Bk —iyk?® " {

mmﬁmo Wx=0 & &I
e |, WW%=2\/1—xZ
HEA & !

sin 2 ,0St<%

1 X = . T
sinh 2t, tZZ
sin2t|, 0<t<=Z

2 x = o

| 1 t=>-

L . 21'[

r sin2t, 0 <t<-

3. & 4

- 1, t>=
F 4

4, x=1—cos2t, t=0

The solution of the differential equation
& _ 21 — %2, with initial condition

E:
x=0att=0is

10

1 X =
2 X =
3 X =
4. x =

26.

Wm&rﬁwﬁ‘aﬁm

V() =krt ®, SE Wk Th I Y, TH
®OT AT Bl TR gocig R
FIONT HGcd » FEH B R W g0

ghR s & y
1. wxRy - 2. wxR1
38 w c><Ri/4 ( 4. @ o« R723

r
f'/.;(;. A particle moves in three-dimensional space in
. 4 .
a central potential V() = kr*, where k is a

constant. The angular frequency w for a
\;i?ular orbit depends on its radius R as

w xR 2. wxR?

3. woRY* 4, @ o R7?/3
27. ﬁﬁj}ﬁ (x,y) = (a,a) AT (—a,—a) W ar

GSIATS, A& m, I I gl ar e

GeTA , 9AF 2m, foeg3it (a,—a) U

(—a,a) W @ A gl dF & FAscd &

qEY 3TET g

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

3. 4ma?, 4ma? 4. 8ma?, 8ma?
27. 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?
28. frdr a3 Fr s

L =2mg;? +2mq,* — k (3qf + 243 - 24:0,)
¥ & S @ mAAk G IR 1 3
S faur dr sgfeaar §

L /LJ@
2m m
3 /3JE
2m m

2. \/;(13 +73)

4 /L,\/?_k
2m m
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28.

29.

29.

30.

30.

31.

11

The Lagrangian of a system is given by

1 . . 5
L =3ma,” +2ma,” — k (Sa? +2q% — 20,0,
where m and k are positive constants. The
frequencies of its normal modes are

k 3k k
1. /% /; 2. /%(131\/73)
N E 4 [L [

2m m 2m m

GeOHATT m e Th HUT & aX H A ar
Ifad v & Ty e g 3 T
AT AfdS FAT P JAT Ty 3Th
AR gfedmed & RAfése aa g
@ v=001c & AU (T, —Ty)/Tx T

AT §
1. 1.25% 1075 2. 50x%x107°
3. 75%x107° 4. 1.0x107*

Consider a particle of mass m moving
with a speed v. If Tp denotes the |
relativistic kinetic energy and Ty its non-
relativistic approximation, then the value

of (T — Ty)/Tg forv = 0.01 ¢, is

1. 1.25x107° 2. 5.0x1073
3. 7.5%x 1075 4. 1.0x107%
- £

Rsar o 57 v @Eer ey gier S
Qorg v, & @ = g, Hua g H
AU Q TWAT §l el & S, Heg F
& - Ry

1.V, 9. {Q_+M
. ameqr T
3., 2l 4 e
4TTEQT niy r

A hollow rneta:l;{ic 'sphere of radius a,
which is kept 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
LV 2. & M
\ 4TTEQT T
2
34T 4 M
-~ ATLEQT T2 T

T

Bfer dens a7 & 3¢H #§ W T &Y
Q W far| us g, S Fa$ hoqwr
gecdig G &1 PR (o & Ry 7 qarar
AT &), & dh 56 ¥ IoRd fdegd & &
3ifoaTE &

1 L > 2
€ T 26

3 hQ 4 QR
" Reg " 2heg

31. Consider a charge Q at the jorigin of 3-
dimensional coordinate system. The flux
of the electric field through thé curved
surface of a cone thatthas a height hvand a
circular base of radius R (as shown in the
figure) is

Y

€p 260
hQ QR

: _ Reg rF 2he
[ . o
32. URGA 9T &9 B =Bok (@1 B, &
IR B) & I I W, goh wfew g 4 &
ToIT U IHST TXOT §:
1. Byyi 2. —Byyli
3. By(xj+yi) 4. B,(xi—y])

~

32. Given a uniform magnetic field B = Byk
(where By, is a constant), a possible choice for
the magnetic vector potential 4 is
1. Byyi 2. —Byyli
3. B,(xj+yd) 4. By(xi—y}))

\1. ‘e 2. 2

. 4.

33, WEegd 3IW ¢ F ThH ARIHA Al
WIS M €, = 3¢, H qE AILIH &
ST & AHWgSs F IYAd THRI HT ThH
9e yiodidd gidr gl ael AegsE
by Aregdd  gauEA gl I
IS HIOT 60° ¢ AT Ffaafeld Jehrer
I e dd ¥ oF, da gfad §

2. OIS ad ¥ FAMCK, ad gfad §

3. W%ﬁﬁ%

4. T YauT IMAfdd JehIT & T H
A &
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33.

34.

34.

3s.

12

A beam of unpolarized light in a medium
with dielectric constant €, 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. is plane polarized perpendicular to the
plane of incidence
2. is plane polarized parallel to the plane
of incidence
3. s circularly polarized
4. has the same polarization as the
incident light

fret g FFRE 0 & & wEEEd
IAAAOS 3arad & |1) Jar |2), TSeer
AfFTafOe AT wAW 1 U 2 g oar
AR |u) = cosB|1) +sinO2) TAT |v) =
cosp|1) +sinp[2), T & & (v|0|v) =7/4
auar

e d s P

L g=—% Tum ¢=7

2 9=§ GEI ¢=§

3. 6=-2 T =7 4 {

4. =7 TU ¢p=-= < {
4

A Hermitian operator O\__EIJS tw

normalised eigenstates |1) and |2) with
eigenvalues 1 and 2, respectively. The
two states |u) = cos @|1) + sin 6]2) and
|v) = cos ¢|1) # sin ¢|2) ate such that
(v|0|v) = 7/4 and (u[v) = 0. Which of
the following @re possible values of 6
and ¢?

1 9———anc}{¢:"§
2 9_—and¢_§

T i T
o p” 9——1 and¢—z
4 9——ande= g
i

GhATT m & Th &oT &I, awa V(x) =
Vocosh():ﬁr STer L dar v, 3R E (3R

Vo > — Lz) G111 S 1o =) R |
GiceTehed: &
L Vo4l [P 2 Vo+ﬁ\/":0
L m LA m
3. Vo4 |2 4. Vy+2 R
4L\m 2L\m

(ulvy=01 6 a1 ¢ & AT AT |

3S.

36.

A

f

" 36.

37.

37.

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

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

(and 1V » > ) is approximately
2V, v
1. V, +2 |2 2. Vot 72
Vo Vo
3. Vot 4. Vot

A TF Py TTRAF 3iehel TGl A
gISSIoTel ULHATT] T JTSclatiOih aeamsit
# Rfese Fear ¥l swr 0
%[2 Y00 — 3 P11 + \/;71/)210 - \/§¢21—1]
o & o fhadr sifFeeOe awer §2
1. quw%ﬁm?ﬁmL & 8T

2 4 %ﬁmﬁr O L2 AT L, S

3. # gffcear, 2 dar L, &7

4. I2aAL, F, R EAeAT B

¥
nm denote the eigenstates of a hydrogen
in the usual notation. The state

}tet
0

l/’zoo-’_ 3211 + V7 P10 — \/§¢21—1]
1sran eigenstate of
1.. L2, 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 Ly, but not of the Hamiltonian

3RTHA 3GEAT H IGd TIhUT-Y5 T dT gfHecsr
H = Ey(0, + ao,) & & Y §, ST&T 0, AAT 0,
UTEell Tl 3ehg AT E, AT « 3R g1 39
gfAceer & 3fFceIes A §

+EV1 + a?

+E;V1 - a?

E, (&fa% 3r9eree)

50(1 i%az)

The Hamiltonian for a spin-Y2 particle at rest is
given by H = Ey(o, + ao,), where o, and g,
are Pauli spin matrices and E, and a are
constants. The eigenvalues of this Hamiltonian

el

are

1.  +EyW1+a?

2. iEO \Y 1 - az

3. E, (doubly degenerate)
12

4. E(1%30?)
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38.

38.

39.

39.

40.

40.

13

T IWhoReX & ANl HEr S FSAT
eTRAT 4.2 kI/K § 3R SeX &1 agaAeT
27°C gl IhoRex & d9AT 18° C &
17°C d& &A A & o gaAdad

FIY § ST
1. 220KkJ 2. 0.80KkJ
3. 0.30Kj 4. 0.14K]

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. 220KkJ 2. 0.80KkJ
3. 0.30kJ 4. 0.14KkJ

FUurar s far, @Fd T-0 H &

aleleh & Ferd Foll T AT g

1. %hw 2. hw
3

3. -hw 4. 0
2
For a system of independent non-intezacting

one-dimensional oscillators, the value ofithe
free energy per oscillator, in the L'Qlit.ﬂ" -0,
i 4

1S " li
1. %fza) 2. —hw
3, ;ha) 4. 0

Nmﬁmﬁ%aﬁwﬁﬁaﬁ
Boled & Z =AY+ 1Y, S8l A, 921 1, a9 &
weeT §, W MR PR 7 a3ty

A > A, 8, HIHATGH = 00 9 g UdhUT bl

HqFT Foll § )

1. —kgTln (j—:) 2. —kgTln A,
—kpTIn 1,

3. —kyT In () 4.
I

The partition function of a system of N Ising
si)ilas is Z=2AY + 1Y, where 1, and A, are
functirons of temperature, but are independent
of N.' If A; > 4,, the free energy per spin in
the limit N — oo is

I —ksTn(32) 2.
2
3. —kgTln (A d) 4

_kBT ln AZ
—kgTIn A,

41.

41.

A 3ok 4.

f
f/

¥

42.

42.

43.

16 | .
e [
14 =k 7, b

N 3AI-afhdTglel Jashvl-1/2 HOTW & Th oF
@ gfficest & H=—uBY,;S? 581 S =+1
&F & FAKR (™ JUhUT & SE IIhT &7
B &1 f&am # g gl AT T IS eloB/keT = 2
g, & &ur &1 fafdrse Foar §

1. kg 2.
3. kg(In2)? 4.

8
ng In 2

16 2
” kg(In2)

The Hamiltonian of a syste;n" of N non-
interacting  spin-1/2  particles Jis = H =
—ugBY;S?, where % S7 =114 are the
components of ith spin along an® external
magnetic field B. _At a temperature T such
that etoB/keT = 2 thes specific heat per
particle is*

%kB In 2

16 2
25 kB(ln 2)

o,

{

| afe ] el RfawE NEex @1 qeailRew

\mmwaﬁraﬁ%‘,ww

]
J

L2 T Tacht 31
. g gl &
3. V2 7 e B
4. 3melr @l g1

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 v/2
increases by a factor of 2

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

T Y ¥ 3T T #§ 4 N [eumma
gfoar A dar B & YRfA® AT FAA: & 1011
JAT 0010 | TUE T, & &6 SO, AT SO W
AT HAT: &

hift Regi A ‘ hift Regi B
SL_‘I Shift Register ’_‘_iSOA sl Shift Register '_.SOE

A
CLK CLK

CLOCK
SHIFT

To T T,

oo | [ LT LTL
SHIFT -
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43.

44.

44.

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|—1—{ hift Regi B}—'
S\I_—‘ Shift Register s0, sl Shift Register $0q

A
CLK CLK

CLOCK
SHIFT

To T T2

e | | LT
SHIFT \—

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

e Yrael y dUT x & T y = log(x) &
g, o 9oy Es 3wer @ x & a9y
Ywa: faaRa @& ateear v, scafea
g WhdT ¢, 96 &

1.
—— Y
y |
v.,‘ﬂ
2. -
__H__i
y oV,
3. -
—WW—
Yy oD oV,
Ak. ——WW——
w
Sy o— oV,

If the parameters y and x are related by

= log(x), then the circuit that can be
used to produce an output voltage V
varying linearly with x is

14

/

/‘

f

45.

¥

1.
_“_;
y b—Ovo
2.
__u__—
y — o Vp
3 _ .
——W——
I
['.Y D—QVO

mm\lm 0.5 mV  I@aAdTe ar
i @ AT IRy deedl F 60
AT 10 UTSAThT T T 3Miehs FHE A TUT
B 3dfdse & 81 3Hiehs THE ATATBE
gt IR ATET dlecdsit A AfATRTIaR
HHAA: U, ddT U g1 afe aaifaa 3nes
g & Aren & dARaddr Uy & A
T FUat F T wla-ar T@ &

1. Uxp<U, T@UT Uyp > Up

2. Upp<U, @T Ups<Ug

3. Upp>U, dT Uypp < Up

4. Upp>U, TUT Uypp > Up

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 Usg, respectively. If
the uncertainty of the mean of the
combined data sets is Uug, then which of
the following statements is correct?

1. UAB<UA and UAB>UB

UAB < UA and UAB < UB

UAB > UA and UAB < UB

2
3.
4 UAB >UA and UAB >UB
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46.

46.

47.

HIT \PART 'C'

g TEUC  Hy (x) Tl FHIROT

d*H, dH,

el ZxW + 2nH,(x) =0
FT FHATUTT FIAT &1 TIA A Felel
G(t,%) = oo Hn ("

$H FHHIOT HT AT HAT &

1. 327§—2x2—z+2t2—f=0
2 ZZT‘j—szz—ztz‘Z—f_o
3. Z-2a422=0

4 TE-mEe2in=0

The Hermite polynomial H,, (x) satisfies
the differential equation

d’Hy, dHy .
—= ZxW + 2nH,(x) = 0.

The corresponding generating function
G(t,x) = Zsz%Hn(x)t" satisfies the

equation %
9%G 9G G _ &
1. ﬁ—2x5+2t§—0 {
. X d
6 _ 5,096 _ 5,296 _ Y7
L e e
0°G G G
3 62—2 a+25ql—0 \
i
9%G aG 226 {
4. E—ZXa-l-Z—axat—o

T Ghelel f(x) 3eRe TENEROT

t e w?f = —8(x#.a) '-,FEF»T AT AT
g, T8 oo §l f F HRI TR
flo) = [7 dx e f (x) TuT THIEOT FHT

gl A & I
ctka T 1 —w|x—al w|x—al

L I|l'k2+ou2 2w (e te )
b'.ika 1 B
= T JuAT — e ~@lx—al
k -'I;caf 2w

3 e g e i(e—ia)lx—al n eiwlx—al)

T k2-w? 2w

eika 1 . .

4., <= gur — e—lwlx—al _ ela)lx—al
k2-w? Ziw( )

15

47.

48.

48.

49.

49.

A function f(x) satisfies the differential
2
equation Z—xj; — w?f = =8(x — a), where w

is positive. The Fourier transform f (k) =
[7% dx et * £ (x) of £, and the solution of
the equation are, respectively,

1. % and i(e“‘"x“ﬂ + ewlx—al)
2. % and ie—wlx—al

3. % and i(e‘i“”x‘ﬂ +Il_eiwlx—al)
b iy and g (enierel = elafo)

i .
FHEROT == 2V1 o7, @ <1 &
Rrifie T AR & ¥ B

1. x=—1d%r xfl,aﬂﬁ'ﬁ?l'ltﬁ'

2 x3-139 x=1, A= TRl

3‘ = —1v% Ul fgd fig & @
»l"?:wﬁlmrzﬁﬁ'a?rﬁg%

4. =TT TA TG Rig ¥ T
rx=1wmwmﬁ§%

For a dynamical system governed by the

equation % =2V1 —x2, with x| < 1,

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

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

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

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

uﬁh=zﬁmm,wﬁ¢w$§ﬁw

H IR FF FAGA [ ——dx F A §
1. 0565 2. 0.620
3. 0.698 4. 0.736

The value of the integral | 08 x2—1+5 dx,

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

1. 0.565 2.
3. 0.698 4.

0.620
0.736
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50. STl Wolol inquzcotQ & 39T
o gfAccsr H=$p2+%mw2q2 Fr fafga
FIRIT (p,q) > (P,Q) HYeoA fhar Srer
gl Q) =0 & ar @eT me@ H A
FA-TT Q(t) P t W TFAIRAT Fr ATAT &2

o

AN
v\

;

ovt)

(8]

ot

o
%

7
[0

50: A canonical transfogmation (p,q) — (P,Q) is
' performed on the Hamiltonian

1 1 : :
H = ﬁpz +smw q? via the generating

function F = %ma)qz cotQ. If Q(0) = 0,
which of the follod/ing graphs shows
schematically the dependence of Q(t) on t?

1.

Q)

16

=
T

93]

o(t)

=

7

'

51. 3dfed o @ AR ScAfereid dAaTe
TH T Fia ey F wmer R A
R IR fohdll feem & a1fT 4c/5%
ary aifdeie &

Source
Ac/5
3]

® Receiver
R 1 3 HART HAgicd 3w/2
gl A R SR g = g, @or 6
g1 g @l fafeor & d@as &
foT 0 & &7 & FA g afeu

-1 (1 -1(3
1. cos (E) 2. cos (Z)
-1(2 -1 |2
3. cos (ﬁ) 4. cos ( 3)
51. 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).
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52.

52.

53.

53.

® Receiver

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™! (l) 2. cos™ ! (3)

2 4

3. cos™t (\/Z—g)

e

Ush FHAAA H aAfafeT T For i Faaieir

FIdiT Adener #F 0 fear T
L=xy— x?>—y?

%Eﬁ'ir ﬁé@ﬂﬁ 32" iai%a WT Dr (H\r?jl

e r & @g7E §

1. 7sinf +r6fcos@

2. 7cosf+ rfsinb

3. 27 cos26 — rfsin20
4. 7sin26 + r6 cos 26

The Lagrangian of a particle moving in a

plane is glven in Cartes1an coordlnatbs asﬁ
=xy-x*-y* Yy

In polar coordinates the expressien for the

canonical momentum p,. (conjugate to the

radial coordinate r) is «

1. #sin@+rfhcosh {

2. t7cosf+ résing |

3. 27 cos26 — 16 sin26

4. 75sin20 + ﬂ‘gcos 20

-

TH B T FE T (0,0) W I
ST & AfR SEET SMETT x30eT & are-ae
gl @l U o ey g$ &g v (1,
1) 9§ dur 98 :fy—WﬁE[\Uﬁ?ra?ﬁ'U
ﬂ&'?r%l HITEEAT H 3osh Yooy MTEOit
& dIg & HIOT 9 TH T A

1. tand = 1/3 2. tanf =0
3. tan@'=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
equilibrium the angle 6 between their
magnetic moments is such that

17

54.

54.

A

5S.

5S.

tan6d =0
tanf =1

1. tan8=1/3 2.
3. tanf =3 4,

3TEQT § 1 T gfaed, 3gfcd w & A1y
aleleT I U, MR e o faferfore
aﬂ?ﬁélmqﬁwaﬁarﬁm%
/T(r):j:—"' 5 (1/r) T P T, CLA
F:rﬁwwmry%

B 0% o Aelkr
p (n )n

[

7 K2
: AT r
ﬁ 2 P
3. - Zk(nkp)p ; f,
_ T @ e [
4 471:Cp

A dipole of moment P oscillating at
frequency w,radidates spherical waves. The
vector potential at large distance is

ikr
- A(r)—“0 iw er p.

To order (1/r) the magnetic field B at a
p01nt = rn is

I\ﬁ c (f-
AT
3.'_(—5—; wzk(r’i-p)p—

o w? _ etkr

4T C r

ikr
) A=

_) elkT

foel gerd &1 smgfea e wrdegd 3R
e(w)=1+w0wzl ﬁmm%’a%TA
Teh UeT TR ¥, w, AT giea ar y,
37aHGT W%IWH@%—T o << oy
&1 U Taegddehy dT & v e 7 @
arma'é’r%?(mﬁ'ir%wlo<<1%)

1. d@r & 39e7ofr 3rgnyor B

2. dT YAROT 3Ad gRadr gl

3. Taeggeshid oeT T Yael 3HFRvoT gl
4. GHg AT JUT WGEAT AT & e
3¢ g

The frequency dependent dielectric constant
of a material is given by

tw)=1+— R

w§ — w? —iwy

where A is a positive constant, w, the
resonant frequency and y the damping
coefficient. For an electromagnetic
wave of angular frequency << wy,
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56.

56.

57.

57.
" nucleus of a tritiui

58.

which of the following is true? (Assume
that wl & 1)
0

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

T grsaieled IATT Hr Vpert (r) = € cos(2r/ay)
& ey e foham SIrar §, S|l a, SR Bear
gl e GUA HIfE T AU HTEAT Fall H

gRade &

1. /4 2. €/2

3. —€/2 4. —€/4

A hydrogen atom is subjected to the

perturbation Ve (1) = € cos(2r/ay),
where ag is the Bohr radius. The change in
the ground state energy to first order in € is

1. €/4 2. €/2

3. —€/2 4. —€/4

W%ﬁ'mmwu{)a:mmmw
gifolelad & e 3Eenfd
fefeas Het 3mua & dRafda ‘\%{aﬁ
Wﬂﬁﬁmﬂwwsﬁaﬁaw
FAEAT H AT, al He® & YT YR
3EEAT H gl T AT &

.1 { 2.{§

3, 1% . 4.

512
243 729

A positron is siflddenly absorbed by the
(3H) atom to turn the
latter into a He'* ign. If the electron in the
tritium atom was/initially in the ground
state, the probability that the resulting He™
ion will be in its gliound state is

L1 2. 2
i 9
| e 4. 22
%243 729
; r
3GEAT a|1,1) + b|1,—1) (TG |l,m) L[> AT
L, & wF 3fFAaerOF aea & [fése
Fd g H WS T 1 F fov

FfARTATIT  FT U
gATH gl 38 T

(AL,)(AL,)

18

58.

59.

59.

60.

1. a=+ib
2. a=0 dar b=1
] =1
a= 7 dar b = 2
4. a=412b
The product of the uncertainties

(ALx)(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 P
1. a=+ib 1
2. a=0andb=1 L
3. azﬁandbzlf F
2 2

4, a=+=b
GI8T0T ATl

- e L |i
lp(x)& \/a_:(aZ ¥ ) xZ), x < |a|

‘o , X = |al

& IUYET @ IThfed f@d V(x) = glx| &
ﬂﬁww@rsﬂmmm(m

c 3F-|T e
1/3 1/3
r 16‘( m ) 2. z(fl:‘zz)
e e

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

c
59 = |z @ =
0 , x = |a

(where g and c are constants) is

x <|a

LB e e
Ve e

g a9 T & Th FSAT FUS &
quh & § 3R 3@ TS aEg gehg 8T &
3N fRaT ST g1 g &UT T & FaieH
JaEATdt F FOAd  +e, gl I wfa
HOT BT AET Foll -€,/2 8, a IHA HFd
Foll &

L -2y g n(3/2)
3. —2€41n2 4. —6012—2
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. . .1
60. 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
inone of the two quantum states of
energies te,. If the mean energy per
particle is -€3/2, then the free energy
per particle is

I —2¢,n0) 2. —€,In(3/2)
3. —2¢4ln2 4. —6012—2

61. T &R a9 T < T, (J&T T. Hifasw a9
8) T Uw arew g & h F el
e Taeh HT Fd FoAt f(h,T) N JOMcHS

foraRar & Aes 3ot 7 ¥ FiF-ar
el 87
1. f
h \‘\
2 f .
h hl‘t
{
‘4
¢

(5]
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61. 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

ey

62. T JIT STelsh IR fhdl TTeiosed HHAUTHAT
IR T & IS & T AT wiRsddar
& TT fAdcad gt TUE A aAfaLhe
BT ®1 e A YRS FIA U HAURT 3
FcH AT Tl SH HHUT & SR w5 o
A UF ¥ 30w sk W A R Srar

$HT AT &
1. 12727 2. 27/64
3. 38 4.  9/16

www.examrace.com



20

62. Consider a random walker on a square 1.
lattice. At each step the walker moves to 00, 01, 10
a nearest neighbour site with equal 1
probability for each of the four sites. The ' ‘ /D
walker starts at the origin and takes 3 o o
steps. The probability that during this walk

no site is visited more than once is 01,10, 11
1. 12/27 2. 27/64
3. 3/8 4. 9/16 2.

n,.n

63. faFT el JFd UH  n-MOSFET W
fGal: fegd orRT 98 K= 60 pA/V,
Hd dleedl  BVpg= 10 V, YA AR
diss & voner dEAr # W S = S 3 . r
Jur Sgelr dleedl V= 05V | e

g™ gRuyr &, I n-MOSFET 389 &7 &

FIH I G 8
15V
o
%som r .
III'
Vos ’ 4 |
1.2VO—{ I ) f
I*d 00, 01,10
1. 3gf@As & 2. 3ich & A { f
3. HJeddr & 4. S & QA
L
63. Consider an n-MOSFET with ﬂ_lé following 00, 01,10
parameters: current drive strength K = 60
1A/V?, breakdown voltage BVps = 10 V, 64. The state diagram corresponding to the
ratio of effective gate width_to the channel following circuit is

length % = 5 and threshold voltage

Vin = 0.5V. In the circuit given below, this
n-MOSFET is gperating in the x D
15V y 1 > A
§,SOkQ Clock E

Flip Flop

VDS ]
12v 00, 01, 10

11
= 0
1. ‘ohmic region 2. cut-off region \/
3.

saturation region 4. breakdown region
r

64. fFT IRTY F FIT 3r9Fr A 5

[

Flip Flop .11
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3. AT FOT F AT H IRA FAA 0.01 nm
aur 1°g ar Jddeng gl &1 9Reves H IR
REURGEIEE

1. 1.1x102nm 2. 13x10*nm
3. 25x1072nm 4. 2.0x107° nm

66. The first order diffraction peak of a

4. crystalline solid occurs at a scattering
angle of 30° when the diffraction  pattern
00, 01,10 is recorded using an x-ray beam of

wavelength 0.15 nm. If the" error in
measurements of the wavelength and the
angle are 0.01 nm and '1° respectively,
then the error in caflculating the grinter-
planar spacing will approximately be

1. 1.1x107nm 2. 41.3x 10" nm
3. 2.5x10% nm 4. 2:0x 107 nm

00, 01,10

65. foFe agy & 5 dws 3@ & fou W ' ;
T oY AR 1V qUr A EdEE & 67. TRt STer #F sormeler & aREToT He Y

TH SAEHT Thd HF @3 Far Smar /ﬂgﬂﬁmm:ﬁr
g e sty wisae® #F @ GES) I.."'r &k =I}x cosky a + Bcosk,a+ycosk,a
ATAT § ot fHafRa daa @ 3mader & [ fegr e & Sl a Sod HR T
aBy Fo & fam g =R L
~ 04LF Fag ew (050) F oA W
v - > eounter Jr A e &
| 1K %mx ' -1 0 o
= - hZ _ l
__ 1. = 0 3 0
1. 25ms 2. 4ms 0o o0 -
3. 10 ms . 4. Sms
g - -~ 0 0
65. A sinusoidal signal of peak to peak amplitude , 0o -1 o
1V and unknown|time period is input to the © a? B
following circuit for 5 seconds duration. If the 0 0 —i
counter measufés. a value (B3E8)y in .
 hexadecimal then ﬂr time period of the input - 0 0\
| signal is |y n2 1
3 = 0 3 0
00 -

~ 0.1UF e y
1
‘ﬁ—f{>_ﬂ_ T counter| 0 \
1 1K %wK 4 2 0
2

=0
1
a? 0 E )
= 1
1. 2:5ms 4 ms 00 y
3. 10ts 4. S5ms
67. The dispersion relation of electrons in a
66. S5 frdl Twiehg o werd @1 faade 3-dimensional lattice in the tight binding
GiaAT d@eed 0.15 nm & x-fafHeor 91 & approximation is given by,
sy @ WWAES dar ¥, s ;rm;aﬁr% & = acosk,a+ fcosk,a +ycosk,a

where a is the lattice constant and a, 8,y are
constants with dimension of energy. The

ader MY, FIT 30° W "ear g1 Ifg qeeed
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68.

69.
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effective mass tensor at the corner of the first

. . T T T .
Brillouin zone (—,—, —) 18
a a a

\l
QIR
[e)
[,
(e)

h?2 _1
1. = | 0 3

gI\)
—
o
o
<RIk O
~____ —~

- 0 o
a
h2 1
2ol L o
2a2 B
o o -1
14
100\
a
n2 1
3.5 |0 5 O]
001/
Y
a
n2 1
4;|0‘3 Ol
Y |

gRATT 2 mm x 2 mm &7 THh Ido Uifcas
e H 4 x 1012 Soaclal &l dF &1 Bl
TRAT |iERT T IRATOT, HFcl Selociel 4
gfeadeded #, & ‘\ﬁ.{
1. 2¥mx 107 cm™ Yy
2. V2rx 107 cm™?! -
3. VJmx107 cm™t

4. 2w x 107 cm™! .

-

A thin metal film of dimi'ensioﬂ

2 mm X 2 mm contains 4 X 1012
electrons. The magnitude of the Fermi
wavevector of the'system, in the free

1. 2Jax107 cm7t
2. 27 x107 cmT?

3. VT x107 cm™?

4. 2mx 107 cm™t

|
ST 3T 8 a JFd T Haedl Tah-faa
SiTeleh & IR Th gelaald & U, solid
gAT ¥R o FfREEtE Fod &
g OFT O Bofell & § wlerar &2
1. P(x) = A exp (L' [% + cos (%)D
2. P(x) = Aexp (i [Tl—x + cos (%)D

/ electron approxima?on,,_is

3. ) =4 exp (i[Z= +icosh (2)])
4. Y(x) = A exp (i [% +1i D

69. 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?

Lo () =Aexp(i|= + cosi(3)])

2a

2. P(x)=Aexp (i [%x + cos (m)])

a

. [2mx i i 2mtx

3. Y(x) = A exp (l Ay + lcos}{ (T) D
4. yYx)=Aexp (i D §

Mg, PAL "€l TUT SAr Y IMUR JrEenat
FT LS R=ard w3 §

L0 %8y PPy, 2Py @S,

381, %P3y, 2Pgj, AT 38

1Sy, 2Py, 2Pay, AT 1S,

So, 2Psjp, Pijp AU 35,

1
3\9}{8 configurations of the ground state
of leg& 13Al, 7Cl and “Ar are, respectively,
1. r 351, 2P1/2, 2P1/2 and 150
2. i 351, 2P3/2, 2P3/2 and 351
3. 150, 2P1/2, 2P3/2 and 150
4. 150, 2P3/2, 2P1/2 and 351

X
2a

frcx .
|2a

X
2a

70.

o

70.

71. U Gfa3aEdr a7 & fow, 39 qur fAel

TR & QAT AT AT Haer 3 x 108
Jar 0.7 x 108 & I ﬁfﬁﬁmﬁﬂw
3.0 X 105 m*/W-s® TUT 3ol TsIcd 9.0 J/m’-Hz

¥ AT 3cHeET afa gl

1. 63x10%s7? 2. 41x10%s7!
3. 27x10%s™? 4. 18x10%s?

71. For a two level system, the population of
atoms in the upper and lower levels are
3x 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/m’-Hz, the rate of stimulated
emission will be
1. 63x10%s™t 2
3. 27x10%%s™t 4

41 x 101651
1.8 x 101651
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72.

72.

73.

73.

K& T 3I=ior fasa 434ev %,
Cl ol Folerelel SYAT 3.82 eV Ul KCl T
AEATEEYT GT¥FT 0.3 nm §1 KCI 3707 &l
K &7 Cl RAVBET 7 AT et &

fow 3maegs Faft &

1. 8.62 eV 2. 8.1l6eV
3. 4.28 eV 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 KClI is
0.3 nm. The energy required to dissociate
a KCl molecule into a K and a Cl atom is
1. 8.62¢V 2. 8.16eV
3. 4.28¢eV 4. 4.14¢eV

HqF HUil ¥ FFATd =T gishansit w
ICEIEY

i) #A-p+et+7,

i) p+n-mn-
(i) p+n-ont+n°+n°
(ivy p+v,-on+et

5T FYAT H F HiT-A1 TEr g2

1. wferar ) Tefr Txetor fafot &
qTelel &l ©

2. m(ii)éﬁmﬁmwmﬂwmk
Soalte HT & Vi

3. ufshdT (i) Yoo A ARhAT3 GER]
FAT el &, g &frr

4. m(iv)mm%mm
T §, WG AT HEAT FLET0T
HT oot g

Consider the following Il)'rocesses involving
free particles |

i) n-op+et+v,

(i) “p+n-mn-
(i) p+n- w4 0 4 70

(iv) p+ve-on+e”

Which of the following statements is true?

1. «Process (i) obeys all conservation laws

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

23

74.

74.

75.

75.

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

s el A1 1 faegcda aqya e
mmg—;gww,a@nc@mm

gl Ry = 1.2 %A1 GA e W, &l Alser &

HTAR Z7Al AR &1 T Hreoh 1 ot
AT E _f’ )

1. 0043 2. 0023,

3. 0915 £ 4 o

The electric quadrupole moment of an odd
@jz1)
] 2(j+1)
total gngular momentum. Given that

Ry = 112 fm, what is the value, in barn,

proton nucleus is (r?) , where j is the

of the Qlluadrupole moment of the 27Al
ucleus in the shell model?

13 40.043 2. 0.023

3.4 0915, 4. 0

a—cﬁmm,q:us & ATAR H H, ga
& gfeweT & IReTe ST ol (el qur
IATAAT FSA13T & fAT IJOTRT Fhaver:

ac = 0.7MeV a1 agy,, = 22.5MeV & &
I W) 3TIdH 3hh Tov g
1. 1ZXe 2.

3. 12Te 4.

125
53I

1255h

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

1. 'EXe 2. I

3. 12Te 4. 1%5sh
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[ FOR ROUGH WORK ]
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET A

PHYSICAL SCIENCE

D
o

change in key indicated in bold

. No. Key Q. No. Key
1 4 41 4
2 2 42 3
3 2 43 4
4 2 44 3
5 1 45 2
6 2 46 1
7 3 47 2
8 3 48 3
9 4 49 1
10 2 50 4
11 1 51 2
12 3 52 4
13 3 53 3
14 2or4 54 2
15 3 55 1
16 1 56 4
17 2 57 4
18 4 58 4
19 4 59 1
20 4 60 1
21 3 61 2
22 4 62 4
23 2 63 3 N
24 3 64 4 A
25 3 65 Vg
26 1 66 [ 1
27 2 67 3
28 1 68 2
29 3 69 2
30 4 70 3
31 204 1 3
32 2 72 3
"33 1 73 2
34 1 74 1
35 4 75 3
36 2 |
37 1]
38 4
39 1
4
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PHYSICAL SCIENCE

D
o

. No. Key Q. No. Key
1 4 41 4
2 2 42 3
3 2 43 4
4 2 44 3
5 1 45 2
6 2 46 1
7 3 47 2
8 3 48 3
9 4 49 1
10 2 50 4
11 1 51 2
12 3 52 4
13 3 53 3
14 2 54 2
15 3 55 1
16 1 56 4
17 2 57 4
18 4 58 4
19 4 59 1
20 4 60 1
21 3 61 2
22 4 62 4
23 2 63 3 N
24 3 64 4 A
25 3 65 Vg
26 1 66 [ 1
27 2 67 3
28 1 68 2
29 3 69 2
30 4 70 3
31 204 1 3
32 2 72 3
"33 1 73 2
34 1 74 1
35 4 75 3
36 2 |
37 1]
38 4
39 1
4
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET B

PHYSICAL SCIENCE

D
o

change in key indicated in bold

. No. Key Q. No. Key
1 2 41 4
2 2 42 3
3 1 43 4
4 3 44 4
5 2 45 1
6 1 46 1
7 3 47 2
8 2or4 48 3
9 1 49 2
10 3 50 4
11 2 51 1
12 4 52 2
13 4 53 1
14 4 54 4
15 4 55 3
16 2 56 4
17 3 57 1
18 4 58 4
19 3 59 4
20 2 60 4
21 1 61 1
22 1 62 4
23 3 63 3 N
24 3 64 | A
25 3 65 VA
26 2 66 [ 2
27 3 67 3
28 2 68 1
29 4 69 3
30 1 70 2
31 iyl 7 3
32 2 72 3
33 1 73 3
34 4 74 1
35 2 75 2
36 2 |
37 4 |
38, 4
39 2
3
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET B

PHYSICAL SCIENCE

D
o

. No. Key Q. No. Key
1 2 41 4
2 2 42 3
3 1 43 4
4 3 44 4
5 2 45 1
6 1 46 1
7 3 47 2
8 2 48 3
9 1 49 2
10 3 50 4
11 2 51 1
12 4 52 2
13 4 53 1
14 4 54 4
15 4 55 3
16 2 56 4
17 3 57 1
18 4 58 4
19 3 59 4
20 2 60 4
21 1 61 1
22 1 62 4
23 3 63 3 N
24 3 64 | A
25 3 65 ) £
26 2 66 [ 2
27 3 67 3
28 2 68 1
29 4 69 3
30 1 70 2
31 iyl 7 3
32 2 72 3
"33 1 73 3
34 4 74 1
35 2 75 2
36 2 |
37 4 |
38, 4
39 2
3
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET C

PHYSICAL SCIENCE

D
o

change in key indicated in bold

. No. Key Q. No. Key
1 2 41 4
2 3 42 4
3 3 43 4
4 20r4 44 4
5 2 45 3
6 3 46 3
7 4 47 1
8 4 48 4
9 2 49 2
10 1 50 2
11 2 51 1
12 2 52 1
13 3 53 4
14 2 54 3
15 3 55 2
16 1 56 4
17 4 57 4
18 4 58 2
19 4 59 1
20 1 60 1
21 3 61 4
22 4 62 4
23 2 63 4
24 2 64 | A
25 3 65 VA
26 1 66 [ 3
27 3 67 3
28 1 68 1
29 3 69 2
30 1 70 1
31 4yl n 2
32 2 72 3
33 1 73 3
34 4 74 2
35 1 75 3
36 2 |
37 2 |
38, 3
39 1
2
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D
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. No. Key Q. No. Key
1 2 41 4
2 3 42 4
3 3 43 4
4 2 44 4
5 2 45 3
6 3 46 3
7 4 47 1
8 4 48 4
9 2 49 2
10 1 50 2
11 2 51 1
12 2 52 1
13 3 53 4
14 2 54 3
15 3 55 2
16 1 56 4
17 4 57 4
18 4 58 2
19 4 59 1
20 1 60 1
21 3 61 4
22 4 62 4
23 2 63 4
24 2 64 | A
25 3 65 V A
26 1 66 [ 3
27 3 67 3
28 1 68 1
29 3 69 2
30 1 70 1
31 4yl n 2
32 2 72 3
"’ 33 1 73 3
34 4 74 2
35 1 75 3
36 2 |
37 2 |
38, 3
39 1
2
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