favg @rs gRa®T HIS

s1(A] e (H
Hifae Qs

T :3:00 2 U331 x4 qufz 200 &

10.

11.

Ekty)

319 fo=t @ qRFT g & | §97 Ve gRaar 4 gaEaay (20 i 'A' 7 + 25 977 'B' + 30
917 'C' 7 ) §ge1 fawey ye7 (MCQ) &y 77 & smwasl w17 'A' 7 & Sifdreas 15 SN 477
"B' 7 20 @or 47 'C' F & 20 g @ S & & | IR fEiRa & sifdE gl @ Iaw fav
7T 79 daer geer 9T ‘A 7 15, 97 'B' @20 aer 97 'C' w20 Sivs & o @t oyt |
LT3R, STY GHF ST W fQI7 747 8 | YT Ve TN SN B BT AIH [org W ygel I8
T ATy 15 gRasr # g @R Silv el & aer @El @ do—we T & 1 g} vy & ar a7
gfgoficiery & Sl @re @) gRABT dacr BT 75T HY FHd & | §9 GV 9 SL.YH3IR. Fav
gFD PI Al I o | 9 GRAPT H X% BIH B P [o70 GRS U1 Hel T & |

L.THSR, IT¥ U3F & g8 1 7 QY 77 w17 Gv 3797 AT F/R%, 919 T §9 G GRAa®r
BT HHIB oy, arer & 379 Evey Ht 31ge W |

319 ST SLYRSR. Tk TS H el A9, 1399 PlIs, JRAIFT #IS Siv 7 Bl & Haed
Wyl gal @ $icl qic7 U7 @ a9 Plell IR | I§ Vb A1A gErRfl @l [or=ert & f& d8
HL.YLAR. S@¥ YIS 4 1oV 77 A9 1 G GG & AT @R, VAT T Hed G HRIEY
SV TAF B Sdipla Hf efAcr 8 8 W &/

gT'A' 7 gie geT & 2 3w, 9T'B' 7 ge g9 @ 3.5 3w aur'C' ¥ ydd gIS5 3p By
g | UAF Tord IR B FUTHS Jodid 25 Yo @1 &¥ G a1 e |

J&F g9 & AF FN [Qbeq v T & | 379 W $act U fabey & wel” srerar

Tl 81 & | STIBI G T PT el S7rar AT &1 g &

TheT HYd U AT AT APl BT FINT B §Y IV i dret GRSl BT §9 Siiv 81 Yt
g3 & Ty ST SENIIT O HWehdT & |

g¥lerrefl @l Seav A1 Y% gl @ SIANGT el S o 4 T8l ferar =@mey |

HAFATY BT SYINT BT B AT T & |

T A g7 0% a5 RfEd ®1T @ 3353, S} Y9% &I [a41ford &Y | gfaoficiey &l

T 311, U3T%, Icl¥ UAd Wig+ & TFaId 319 39®] Bldderd Flofeld of o 9&d &/

fa=st A /AN & geT F fafa 819,91 W 9¥ 7AYol ANaNr FHiford 8T |
FacT g¥len B Q¥ Safe a@ do7 arel goerRll B § g¥ien gRaer \rr o o &1
srgEfa & et

oiemeff grer 9% TE SRt B F gl
Hear § |
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o X o =T 3

Ho

391N e fAaai®/ USEFUL FUNDAMENTAL CONSTANTS

SolFelel T G HTe
P
SolargTe] ol 3TALT

SlecHHTeT felddish
faTa & gehrer &
Gl
Arer 3 fgares
Reeet Hudmes
TGS HEAT
e faadies
Wrdegd 3R

I ATl

1eV
amu

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Speed of light in
vacuum

Molar gas constant
Rydberg constant
Avogadro number
Newton constant
Permittivity /_gaf '
vacuum
Permeabirﬁty of |
vacuum |

1eV
amu

4
|

\

%

[

/
|

-

|
I
|

-

Fd

9.11 x 10~3'kg
6.63 x 10734 ] s
1.6 x 10719 C

1.38 x 10723 JJK

3.0 X 108 m/s

i
[

8.314 ] K#mole™* r
1.097 %107 m™?
6.023'% 1023 mole~?
6.67 x IP—H N m?kg 2
8.854 x 10~12 Fm~!

47 X 1077 Hm™?!

1.6 x 10719

4 1.67 %1072 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 Hg
Holmium Ho
Hydrogen H i
Indium In
Todine 1
Iridium : Ir
Iron ~ #f _Fe
Krypton Kr
Lanthanum - La,
Lawrencium Lr'
Lead Pb
Lithium I Li
Lutetium . Lu
Magnesium i Mg
Manganese Mn
iiMendelevium Md

v

Atomic
Number
89
13
95
51
18
33
85
56
97
4
83
5
35
48
20
98
6
58
55
17
24
27
29
96
66
99
68
63
100

103

101

Atomic
Weight
227)
26.98
(243)
121.75
39.948
74.92
(210)
137.34
(249)
9.012
208.98
10.81
79.909
112.40
40.08
(251)
12.011
140.12
132.91
35.453
52.00
58.93
63.54
(247)
162.50
(254)
167.26
151.96
(253)
19.00
(223)
157.25
69.72
72.59
196.97
178.49
4.003
164.93
1.0080
114.82
126.90
192.2
55.85
83.80
138.91
(257)
207.19
6.939
174.97
24312
54.94
(256)

Element

Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Nlobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
P_roteicti‘fﬁum

Radium o
Radon |
Rhenium |

thdlum r

d1um
ni
Sam aﬁ;

Scand
Seleniume=
Silico
Silver|
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
A%
Xe
Yb
Y
/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 _ (253)
76 4 " 190.2
8 15.9994

. 46 #106.4
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
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HIT \PART 'A'

eled  UHET Jodlh  Tehfcadl  Safer
gdw H Ber - % 5§ e FE W
SHART S § 6 Ghfcadl & helg QUi
AT aTd x T y fAdaed W) g1 Rea =
alel A KT &l T Fel &FABA

3T §
11— /4 2. /4
3. 1- 4.

An infinite number of identical circular discs
each of radius % are tightly packed such that

the centres of the discs are at integer values
of coordinates x and y. The ratio of the
area of the uncovered patches to the total
area is

1.1- /4 2. /4

3.1- 4.

A aferd Teh 1T «¢r & sgia &1 _fear
A AY Bdh 5 el & gggc Bl

B A d Aoy ugdal & 7 fel eghel 21
TH AT GEH A F B O hae feet &
oA (@ Al JraRadea §)?

1. 13 2 35

-,

3.6 ' 4e712

It takes 5 days for a steamb(!at to travel from
A to B along a river. It takes 7 days to return
from B to A."How many days will it take for
a raft to drift from A to B (all speeds stay

constant)‘7 [\
13 2. 35
3. 6 ' 4. 12

JH A Fel “BY A TS F G 1000 @
aﬁmwﬁ%‘“ QUTH & Fgl “=Igl, 3Tk
WloooﬁmW%IﬁWﬁm
8k B, TS & U HHA F HH Teh e
TR §| I 3 & Fad Uh HUT T
g, I o] & 9 fohelell g 87

1. 1 2. 1000
3..999 4. 1001

“My friend Raju has more than 1000 books”,
said Ram. “Oh no, he has less than 1000
books”, said Shyam. “Well, Raju certainly
has at least one book”, said Geeta. If only
one of these statements is true, how many
books does Raju have?

1. 1 2. 1000

3. 999 4. 1001

3. dMlel 4 Ic
r [
Of the following, which is the odd one out?
1. Cone / 2. Torus
3. Spher‘e - 74. Ellipsoid

'Waﬂaﬁﬁmﬁm—m‘rmﬁam

GﬂaT%‘ Ife 39F grodis ACIHT wredis

. a?,m%?rﬁamg‘lﬁ%l SHHT dleId &

LfoliET F AT O A pe omT A @

Kl/4m€ﬁ%n31§€-ﬁﬁ?lﬁ%l

2. afE BT & grediw HfUwan grediEs &

[ 148 & § A g6 3fefcior gran/eiar &

'3, Ifg B & utdie HfUSRIA Ucdih &
128 38 g § ar a8 g 3caoT
gI/EIc &1

4. 7% wHa § & F15 oN o rgecor &
8l

A student appearing for an exam is declared

to have failed the exam if his/her score is

less than half the median score. This implies

1. 1/4 of the students appearing for the
exam always fail.

2. if a student scores less than 1/4 of the
maximum score, he/she always fails.

3. if a student scores more than 1/2 of the
maximum score, he/she always passes.

4. itis possible that no one fails.

3aTem AT D’ Fans
A‘ QA A‘
“7 VQ ‘V
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6.  Find the next figure ‘D”

(A) (B) (© (D
5P
7 >

RS N
s

7. NU® dR 3 & Fear gl afe gead
mwﬁwﬁmaﬁmmmaﬁr
T 3t B wEr N A 19" @ S B
39 RE & fhded N TFsg g7

1. 10 2: 9
3. 8 . 4.7

7. Nis a four digit number. If the leftmost digit is
removed, the resulting three digit number is
1/9" of N. How many such N are possible?
1. 10 “ 2.9
3.8 *’..l' .47

!
|

8. UH ged T 9RMY & v & Weg W ged
& ar ST AB 30X CD &#HA: 60° T2AT 120°
T HIUT §01d &l d9 AB:CD &

1L V3:1 2.42:1
301:1 4.3 :\2

8 AB and CD are two chords of a circle
subtending 60° and 120° respectively at the
same point on the circumference of the
circle. Then AB : CD is

2.v2:1

1.V3:1
3.1:1 4. \3:4/2

.,
[N

3RIFT IF T fAed § T Hia-ar fosay

fAhelT ST ThaT 87

. 8ifas AT & I El arer faeafat

1 Pl FET 2015 TAT 2014 F T ¥

2013 I 38T 20153 A A ¥ ol

gl aror faenfiat 1 e & B

. 2014 F ST faae & 3cdioT gler ater

| focnfat & wear i gorar # 2015 &

' e e # Sediot @ arer gt
& #ETr Fr 3R g =@iRe

14, 2014 3T =T & 3ol @ amer
facanfdat & dear qur 2015 # #ifasw
A 3 3ol gl arel gt &
T A g

—

(%]

Which of the following inferences can be

drawn from the above graph?

1. The total number of students qualifying
in Physics in 2015 and 2014 is the same

2. The number of students qualifying in
Biology in 2015 is less than that in 2013

www.examrace.com



10.

10.

11.

3. The number of Chemistry students 11.

qualifying in 2015 must be more than the
number of students who qualified in
Biology in 2014

4. The number of students qualifying in
Physics in 2015 is equal to the number of
students in Biology that qualified in 2014

19 @7 2 & seaa & AU wge1qd
fohdel arell &I TeTHRAT g2 Ueh Tl I
acay g o v RAFh Fr geraw 50 RE
mﬁ;agaéﬁaﬁrﬁa’rmﬁaaﬁaﬁ

S5 -

Fig-1 Fig-2

1. 1 2.2
3.3 4. 4
What is the minimum number of moves
required to transform figure 1 to figure 2? A
move is defined as removing a coifand

placmg it such that it touches two Lother
coins in its new position.

s

Fig-1 Fig-2
1.4 4 2.2
2 ) 4. 4
g Hd H g fr eI A S
FaeT § dEr 3T Fledl & gt T Tt
13.
9 10
7 13 8 12
15 14
5 —_
3 11 4 16
25 18
1. 10 2.8
3. 6 4. 12

12.

The relationship among the numbers in

each corner square is the same as that in

tha Athar ~rArnar  caarac Tind  tha

9 10
7 X13 8 X12

15 14

5 —
3 X11 4 16

25 18
1. 10 2.8
3.6 4. 12

7T & & *9-AT sin(0.5°) F AA &
fAseey 82

1. 05 2. 0.5x =
90
3. 05X — 4. 0.5x —
180 360

| ;
Which of the following best approximates
f'sin(0.5°)?

1. 0.5 2. 0.5X —
90
3. 0.5 X — 4. 05X —
180 360

SH HA H T FAT AEM?

ADARN
1.0 2. v
3. |- 4, u

What comes next in the sequence?

ADARN
1.v 2. v
3. - 4, q
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14.

14.

15.

15.

16.

16.

17.

T & O iT-a1 FUT difehss T F Tad
g7

1. # gA™ FF Serdm §

2. # Ter-shel 3T Sterdl §

3. # ger-shel T Sieldm §

4. 3 gAR AT Srerdr §

Which of the following statements is
logically incorrect?

1. T always speak the truth

2. T occasionally lie

3. T occasionally speak the truth

4. T always lie

ﬁﬂfm‘&iﬁ'ﬁﬁEﬂTl:OOpmﬁm
&, 3T 6 Hel H el a) Th gy &
40° &7 HIOT FATIIT?

1. 6 2.7

3. 11 4. 12

How many times starting at 1:00 pm would
the minute and hour hands of a clock make
an angle of 40° with each other in the next 6

hours? %,
1. 6 2.7 .
3. 11 4. 12 = ﬂ.{

¥
ar ams Ham 3R BhE 39 Bd Fhor dad
Sa §, 30T 40 fAde & sefd Roer 30
e ot & tF Re] € fFE @ 5 e

qger Te 1| R & 9 foRd, dar
q 3 Hehelr geme?

1.5 ‘4 X 15

3.20 4. 25

Brothers Santa ahd Chris walk to school
from their house. The former takes 40
minutes while the latter, 30 minutes. One
day Santa started 5 minutes earlier than
Chris. In how many minutes would Chris
overtake Santa?

188 2. 15

3.20 2

r

HEIIAT & FHTII (5, 6,7, m, 6, 7, 8, n) FI
IHIAMOAT ATET 6 TAT Sgeieh (FTH STl

IR 3T eIl 37%h) 7 8 dl mxn=
1. 18 2. 35
3. 28 4. 14

17.

18.

50 cm

18.

50 cm

19.

The set of numbers (5, 6, 7, m, 6, 7, 8, n) has
an arithmetic mean of 6 and mode (most
frequently occurring number) of 7. Then
mxXn=

1. 18 2. 35

3. 28 4. 14

T & PeeR O & 3eR 1
HIFRAT I WUs el 7 g, 5 gea
W @z fud & 39% @HER 10x 10 x
5 A B HRRe el AT e

o
Nl
50 cm
1. 50 2. 100
3. 125 4. 250

The diagram shows a block of marble having
the shape of a triangular prism. What is the
maximum number of slabs of 10x 10 x 5 cm’
size that can be cut parallel to the face on
which the block is resting?

>

50 cm
1. 50 2. 100
3. 125 4. 250

Rl 3 g ey H U MAPR HieX gl
FIX H Th gd & T ST § owd wh
MeThR Joigerr 8 1 @l d Folgel &I
B waen 2 e g 1 @A €1 P F
fohdelT T g & 81T 82

1. 2.

wlul o |r
@WIN ©|w

3. 4.
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19.

20.

20.

21.

21.

22

22.

A solid contains a spherical cavity. The
cavity is filled with a liquid and includes a
spherical bubble of gas. The radii of cavity
and gas bubble are 2 mm and 1 mm,

respectively. What proportion of the cavity 23.
is filled with liquid?

1 3
1. = 2. =

8 8
3.2 4.1

8 8
R wa=r W : F2, , D8, Cl16, B32,
A64.
1. C4 2. E4
3. C2 4. Glé6
Fill in the blank: F2, , D8, Cl16, B32,
A64.
1. C4 2. E4
3. C2 4. Gl6

f
HI'T \PART 'B' ¥y =
l_I
x=0 & 3ME-IH, Bole] ——— & ToRk-
cosh (x)

3eohe faEeRor 1 Jiferavor e &

1. o 2. T
44

3. 2 4,
2
Vi

The radius of convergence of the Taylor

e’

. : i —1
series expansion of the function cosh (x)
around x = 0, is { ¢
1 o 20¢ =
3 T - 4. 1

2

‘4
Plre HHTRAA
f otz _ 1

1
2_me cosh (z) — 2sinh (2)
T, Teheh Afshohl € & FATG AT

dz

FhAOIT AT &
Lo 2. 2
30y —8/V3 4. —tanh(3)

r
The value of the contour integral

1 et —1 p
¢ cosh (z) — 2sinh (2) z

2mi

around the unit circle C traversed in the
anti-clockwise direction, is

24.

I. 0 2. 2
3. —8/V3 4. —tanh(%)

z=0 % IY-IH X 37Tshd FaEeRoT
F(a,b,c;z) =

a(@a+1) ~(@a+n—-Dbb+1)-(b+n-1)
Z cc+1)-(c+n—-1n! z

n=0

ﬁﬁmﬁmm@mﬁﬁw

F(a,b,c;z) et qetader w%}m HATETT
N . r.
= F(a,b,c;2) =%F(a—1,b—1,c—l;z)

[

d
2. EF(fz,b,c;z)zéE(a+1,b+1,c+1;z)
d ab r
3. EF(agb,c,zl)—TF(a—l,b—l,c—l,z)
4, %F(a,b,c;zi)z%F(a+1,b+1,c+1;z)
F

The Gauss hypergeometric function F(a, b, c; z),

| defined by the Taylor series expansion around

z=0as F(a,b,c;z) =

a@#1) - (@+n-Dbb+ D (b+n-1)
g c(c+1)-(c+n—-1)n! z

0

satisfies the recursion relation

d c
1. EF(a,b,c,z) = EF(a— 1,b—1,c—1;2)
d c
EF(a,b,c,z) = EF(CH_ 1,b+1,c+1;2)

d ab
EF(a,b,c,z) = TF(a—l,b—l,c—l,z)

S

%F(a,b,c;z) = aTbF(a+1,b+1,c+1;z)
A fF X T v & Tadd oo W g,
TH & Uds U & A Adeld g &
Th YHHATT Scod @ 0T AT E,
W AT FAA +p AW -p F @A ar
ETheT X +Y  3HeIOT HT § Teh
1. dcod &1, f98s af WA +p W g, aur
HATET 0 T AR aaadd ov2 & 1|
2. YA §co &1, #AET (0 dAT Al
gl 20 & ATY|
3. o #, foad &l WA +u W §, aur
ALY 0 T ATAS Aol 20 & AT
4. YHHATT §co, AET (0 dAT AldAS
g ov2 & Il
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24.

25.

25.

26.

Let X and Y be two independent random

variables, each of which follow a normal

distribution with the same standard

deviation ¢, but with means +u and - p,

respectively. Then the sum X + Y follows a

1. distribution with two peaks at +u and
mean 0 and standard deviation ov2

2. normal distribution with mean 0 and
standard deviation 20

3. distribution with two peaks at +u and
mean 0 and standard deviation 20

4. normal distribution with mean 0 and

standard deviation av/2

Toleh o fIET faRelyor & UR W Ecd
31T G, Toleh T AR h, AecEATT W ky
g fard # gerer # afd ¢ & oardr @
3UNET Feh U A0 da T, Hl
o fRar arl T, &1 eie gEG

3eaTd H &
’hc3
2. kg_G

hcs
1. =
k3G
G hk?
3. = 4. [z
he*kg Ge3 A
%

Using dimensional analysis, Plan€k dgﬁned
a characteristic temperature Tp frgm owers
of the gravitational constant- G, Planck’s
constant h, Boltzmann constant kp and the
speed of light ¢ in vacuum, The expression
for Tp is proportional o~

’hc5 { ’hc3

1. ](5,7 2. kgj
¢ ¥4 4. ’%

Gc3

hctk?

A 5 traaafrfoém 0" TN IwREE
e dF FAw (x,0) U1 (o, t) §I et
OFdfd v=Fcd TY 3o AU TH &l
;i-amasma‘(aw%l afg A& &
UEI??ITFTWx+=x+CtH?-IT x_ =x—ctg,
HTTOTH?JT 0’ FI TfId Farel dRecH
FUTAROT Ig 9 T &

1. x = L PXr o g = P

/ ’1+B ' 1-B
2. Xy = §x+HﬂTx_= mx_

10

26.

A

f

27.

28.

' Xy — Bx— ’ x_- —Bx
3 X4 —ﬁ aAar x_ ?ﬁ;,

4. x4 = /%mf adur x. = gx_

Let (x,t) and (x',t") be the coordinate
systems used by the observers O and O,
respectively. Observer O’ moves with a
velocity v = fc along their common positive
x-axis. If x, =x + ct and I:;x_ =x —ct are
the linear combinations of the c'roordinates,
the Lorentz transformation relatifig 0 and 0’
takes the form o
1. xl =P iand x| =X ZPx
oo 1-B2 - J1-p2’
a [198 e = [2F
2 x+—*_ 1op andrx_ = VRS
2 Xy — Bx- ' X — Bxy
— n = )
3,., x4 — and x ip
. = |1 r = LB
4. § xi = g X+ and x_. = 5%~

r 27.\;?&?1774"1 $ TH e S YRF H IRH

hr ufg 7 g, 5 Hiex Fr Zu o OREr

raﬁ%flaﬁwmaﬂvﬁmos g, i
& @l SR FHd W USH & Jled @

3THT AT § STIHIT (g = 9.8 H/A HeN)
1. 9.80 /A 2. 9.10H A
3. 8.91HA 4. 7.028 A

A ball of mass m, initially at rest, is dropped
from a height of 5 meters. If the coefficient
of restitution is 0.9, the speed of the ball just
before it hits the floor the second time is
approximately (take g = 9.8 m/s)

1. 9.80 m/s 2. 9.10m/s

3. 891 m/s 4. 7.02m/s

qed R & U g7 & IR st w IR
AT 3AY TAF +Q W IS ¢l gegd T
m TUT 37T +Q & Teh T I & ddf I
FE ¥ 3T g a(KR) W @ A §l
fe For & aAfaefieaar da | gfasfad §
' g€ BIC el T HEM 3H HIOMT
ngfea & @

Q? Q2
1. 2.
2megR3m megR3m
3 V2?2 4 Q?
: megR3m : 4meg R3m
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28.

29.

29.

30.

Four equal charges of +Q each are kept at
the vertices of a square of side R. A particle
of mass m and charge +Q is placed in the
plane of the square at a short distance
a (K R) from the centre. If the motion of
the particle is confined to the plane, it will
undergo small oscillations with an angular

frequency
2 2
1. /—Q _ 2. /—Q _
2megR°Mm TEgR>M
2 02 2
3. |2 4, 0
megR3M 4meyg R3m

AR A& vd HIT (q,p) I TH
a7 #r gfAecer H=p?¢® gl gHecar
IA-THIHIOT T T AT ¢ (T & A

Jar B 3 §)

. p=Be 24 g= gezm

2. p=Ae At g= %e—zm

3. p=Ae#, = ge““
A

4, p=24e4t ¢q= Ee“‘zt

The Hamiltonian of a system .gwith
generalized coordinate and momentum
(q,p) is H =p?q? A solutioh the

Hamiltonian equation of motii}ndis d(in the
following A and B are constants)
-24t — 4 24t
D) q - B e
— Ap—24t o A 24t
2. p=Ae , q=ge
3. p=A4e”t, qE 4 g-at

4 p=24eft. q=get

1. p=Be

a’rw’ratﬁltﬁfwﬁ'w_a’rmx qar
1.1x & HAAIT §] 3T Tolcl & g
WIdegdieh 3.0 gl Wdegd a&] N ST
& o SteeeT v & U & & R @
AP fre S &1 o weTRT & Eme
Rt sfenfes o amaw 3w ¥
1. +66% 2.
3. —=33% 4.

+20%
—10%

Two parallel plate capacitors, separated by
distances x and 1.1x respectively, have a
dielectric material of dielectric constant 3.0
inserted between the plates, and are
connected to a battery of voltage V. The

11

31.

31.

difference in charge on the second capacitor
compared to the first is

1. +66% 2.
3. =-3.3% 4.

+20%
—-10%

3T @ATE Wid x>0 JAT x <0 FHAW:
WA €, TUT €, dT Wdegd ATCIH
T M AT gl & I H Th THAAR
faega &7 ¥ e 3 A HRyss & Ay
ﬁagammelm%l,aﬁyﬁﬁ
T T 9, v fEr swar 40

f -

x>0

"1. €,5in 8, = €, sin 6,
|2. e€tanf, =€,tanf,
3. e€tanf; =€, tan b,
4. €;5in0; = €,sin0,

The half space regions x > 0 and x < 0 are
filled with dielectric media of dielectric
constants €; and €, respectively. There is a
uniform electric field in each part. In the
right half, the electric field makes an angle
0, to the interface. The corresponding angle
0, in the left half satisfies
x<0 x>0

€,5in 8, = €, sin 6,

€,tan 6, = €, tan 6,
€,tan 6, = e, tan 9,

S

€,5in 6; = €, sin 6,
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32.

32.

33.

33.

34.

12

el uid & T YT &1 & x- a°r
z9ceh HHAA. B, = By(x? —y?) dUT B, =0
¥ 3EF yucHd & O T goll A @

PiA-TT HFedoT TN T farelr g2
1. By, = Byxy

2. B, =-2Byxy

3. B, =-By(x*—-y?

4. B, =B, ze‘ - xyz)

The x- and z-components of a static
magnetic field in a region are B, =
Bo(x>—y?) and B, =0, respectively.
Which of the following solutions for its y-
component is consistent with the Maxwell
equations?

1. By = Byxy

2. By, =—-2Byxy /_,a’
3. By, =—By(x*—y?) ..'f

4 By—BO(x —xy) [

U gehrg & B, Wid x>0 H Bz ¥
qur 3 W S8 P Bl x <0 Hid @
x>0 9d H Th 3R IMd v=vZ & I

y-ad # TH NIRRT, ﬁkﬁj{ma‘r

l(x-ﬁ"%l'r & HE) TAT h (yfq:i}n% FHET)
€, OOrT Siar g1 e (qur poAe J
fre foT 3Taaw fEaae®s o (EMF)
e g {

1. =8 h=3 D |
3. l=6h=4% 4.
A magnetic ﬁeld B is BZ in the region
x>0 and zero, clsewhere. A rectangular
loop, in the xy-plane, of sides [ (along the x-
direction) and h' (along the y-direction) is
inserted into the x > 0 region from the
x'< 0 region at/a constant velocity v = vX.
Which of the following values of [ and h
will generate the largest EMF?

1Ig1=8 h=3 2. l=4, h=
3. k=6 h=4 4. =12, h=

36.

0 & L d% & Fad & FIT & Toh-
AT 3TFT I8 & 3ieY FUd gegaA=
m & Uk H0T dr BAfd  gamaE=iied @@
W¢(x)=\/%(§sin(2nx)+—' (Zﬂ))@'
fear Srar &1 afe sadhr Far Ay S §,

34.

3s.

35.

THT IRUTH JAT ST T ATET AT HAT:

3

h2 2h? 73 h?
2mL?’  ml? 50 mL2
2 h? h? 19 h?
: 8mlLZ > 2mlL? 20 mL?
3 h%?  2n2 an 19 h?
: 2mlL%’ mL? 10 mL2
4 h? 2h? 73 h? p
: 8mL2’> mL? 200mLz

7

The state of a particle of mass-m in a one-
dimensional rigid box in the interval 0 to L is
given by the "normalised wavefunction

v = Fe@n (2) #sin (42)). 11

. energy is' mea$ured, the possible outcomes
and the average value of energy are,

resPectively
1 h? 2h? and 73 h?
| 2m1?  mi2 50 mL2
\ § n? h? and 22 h?
‘3* 8mL2’ 2mlL? 40 mL?
'

P w2 2n? 19 h?

r 1 2mlL?’ mL? 10 mL?
h? 2h? 73 h?
8mlL2’ ml? 200 mL2

Bfaw 7 Fviiy Jaer TFR$ & e I
L,L, dur [, § a wsARHATS

[Ly, L;L,L,] 3 38 W Telihd fhar o
vl &

1. kL, (L2 -13) 2. ihL,L,L,

3. iAL.(202 - 12) 4. 0

IfL,, Zy and L, are the components of the
angular momentum operator in three
dimensions, the commutator [L,, L,L,L,]|
may be simplified to

1. ihL,(12-12) 2. ihL,LyL,
3. ihL,(2IZ-12) 4. 0

A R TSR AN & Feid faeE A
T GohA-dN  Ug SIS FH  YER
aRafdd frar STar & R Fer fasE
V) = -2+ L o S §, 5@ g
I gl dRafda faee & a1 &
31fAereIiOIR AT E,yp,
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36.

37.

37.

38.

13

n T | W @R §, " m T 0
nW%ﬁﬁT%CRT:)T | daT m 9T gl
nHﬂTmW%ﬁT%,quTﬂﬁ
st NeA FalcH FEAI n, [ dAT m
W gEgsed: AR §

AW NN =

Suppose that the Coulomb potential of the
hydrogen atom is changed by adding an
inverse-square term such that the total
potential is V(#) = — zTeZ + % ,
a constant. The energy eigenvalues E,;;, in
the modified potential

1. depend on n and [, but not on m

2. dependonnbutnoton [ and m

3. depend on n and m, but not on [

4. depend explicitly on all three quantum

numbers n, [ and m

where g is

A

Rt we-fRYe et F afhomw [
AA E, dW E, ¥ TId ifFceiiow |
IEA wAA: |1) dur [2) gl Ife @Ew
t=0 W dF |P(t =0))=sinB|1) + cos H|2)
AL @ THT ¢ W @Op©) @ e
grem:

L1 Wt
2. (E,sin?0 +E, cos?0)/\E2 + E2

3. efat/hging + e'F2t/hcos 0
4

. - .
e iEit/hginZ g + ?“Ezt/fl cos2 6

( 40.

The eigenstates corresponding to eigen-
values E; and' E, of a time-independent
Hamiltonian ardé |1) and |2) respectively.
If at t=0, the system is in a state
lp(t = 0)) = si%?|1}+ cos 0]2) the
value of (Y (t)|yYi(t)) at time t will be

1. w1

2. (E,sin?6 + E, cos? 0)/\E? + EZ
3. elErt/tsin@ + eiF2t/M cos O
4. 'f'. e it/ ginZ g 4 e~iE2t/h co52 9

r
3T dbl W Teh SfAURATUTE 3707 arel
I @1 gfd 307 fafdse s &:

1. 8k 2. 35k
3. 45kg 4. 3k

38.

39.

39.

40.

41.

The specific heat per molecule of a gas of
diatomic molecules at high temperatures is
1. 8kp 2. 3.5kg

3. 45kg 4. 3kp

9 TH e THfas g @ uRfAs
AT V, ¥ 3V, b wGoAG: faEalka
fhaT ST B, 39 99 T, €T A
aRafdd gar &1 ar 3eure 747, ©
L 2 @)
3. %)1/3 gl 3y

When an ideal monatomic gas is expanded

adiabatically. from an initial volume V, to

3V, its temperature changes from T to T.
" Then the ratio T/T, is

- 2/3

2 ()
\ 3/ (%)1/3 4. 3
\»'{rraﬂﬂy & Uh gan, S ed A
FoN 3] ¥, wH O g EOR gERT ar
rmﬁéﬁﬁﬁl afg BIE 39@S &M
A V/3 &, A 3§H TPua ot @
TEIT AT TIXOT §
1. N/3 2.
3. N 4.

2N/9
VN/3

A box of volume V containing N molecules
of an ideal gas, is divided by a wall with a
hole into two compartments. If the volume
of the smaller compartment is V /3, the
variance of the number of particles in it, is

1. N/3 2. 2N/9

3. VN 4. +/N/3

& faa &, 3=nfadhT Rrufatsa soir
& Th A F @I V(x) = a| x| @& a
e 3R E) ¥ e R o §)
HfFaoT e ¥ (8= )

ammn 2mm
L. ’ﬁ?’azhz 2. /B3a2h2

smmn 3mm
3. ’B3a2h2 4. ’B3a2h2
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41.

42.

42.

A gas of non-relativistic classical particles
in one dimension is subjected to a potential

V(x) = a| x| (where a is a constant). The
partition function is (8 = L)
kgT

1 4mm 2 2mm
. B3a?n? . B3a?n?
8mm 3mm
3. B3a?nh? 4. B3a?h?

fordlt v 97 & faegd arT 1 dr dleedr
VR AIRar §

1%4 2
1=1(1——)
0 VO

JGT 1, aUT V, 3] g1 TR waer & a7
I 9] el V@Y Seld §4 1 1 AT
forar Srar 81 graer v, aur /I, e
38 gR uiRa o o @@a &

1. [-V? 3T/ T Yauldr Uq y-3id:@3
2. I-V? 3T & y-Hd:@8 dUT Jdourdr
& 3eIUTd T RO, Td y-37d:T3
3. WI-V 3@ Fr 9qurdr Uq y-37d.@38
4. VIV 3@ & y-3Id:T@3 t—rmqam
%Wa?razwnayat-r@gi

The dependence of current [ on'the Voltage
V of a certain device is given by

VZ
I=1 (1——)
0 ¥ VU

where [, and V; are constants. In an
experiment the gurrent I is measured as the
voltage V applied across the device is

increased. "fhé‘parameters Vo and /Iy can
be graphically determined as
. the slope and|the'y-intercept of the
1-V? graph |

2. ~the negative of the ratio of the
y-intercept and the slope, and the
y-intercept of the I-V? graph

3. the slope and the y-intercept of the

", VI-V graph

4. the negative of the ratio of the
y-intercept and the slope, and the
y-intercept of the VI-v graph

14

43.

43.

44.

e ¥ T cyarareRs R & A 5
TAF dh-gR H TR AT ty,

+5V

L =D

qﬁqaa:rﬁwﬁﬁama}maaaéﬁ-
faer A @ar B %Waﬁr'%ﬁ%z

. OD-@ | 2. L,D-
3. (0,0) > (1,1) 4.1 (0,0) - (0,1)

In the schematic figure given below, assume
that the ptopagaition delay of each logic gate

1S Tgate-

+5V

| o DD

- -
The propagation delay of the circuit will be

maximum when the logic inputs A and B

| make the transition

1. (0,1 - (1,1 2.
3. (0,0) > (1,1) 4.

(1,1) -
(0,0) -

(0,1)
0,1)

PFT @y I [Afgse aeear v, & T
gy & T dieedr V, @1, oot a%eT &t
H ¥ P-4 Asadd Yfafa€icd HAT 82

\

o5 \_/

05

10K
o
~, BbK
Vi o—m— v
—0 [+]
0.5V
5K Zq0k
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1. 10K
3.0 —HA—
20 vi oM
o / t o ¥V
15
iB \ 0.5V
5K
05 10K
0.0 . =
2. L. b

3.0 :z VN
28 20 / \
> 15 '
o / \\ 10
05 / 0'0
0.0 \4 0

25 f /

0:0 Py, ¥ r’ ' o:o :

a0 3.0

B |

20 \ 20

> 15 i
% \

1.0

N

0o 5
- 4,
Given the inpuffvoltage Vj, which of the 30 iy
following Wavef%ms correctly represents the 25 \
output voltage V'in the circuit shown below? 20 \ / :
: > 15
| 10 .
05 05
\ 0.0
0
. ,
/ 45. 5T 9 & TH AT WA W TH
\/ ATl LED I Jigar sed aialeed 1, = 660
05 nm R AEIT MFRIA §, A 20 nm &
0

www.examrace.com



45.

46.

[ f = 6(x>+zzfta(x)

46.

16

qry| I HENoT Ul AR & Ay
ap—K(A—1) & § H dcoIdr &, &l a,
T K &l A g, 3aAqWed & fAshelar
g1l EI9M:

1. Se-Renfa, mERa dudr seT 47.
a#raaﬁrw?rgtf

2. dra-foraRg, v 3maEfag dgar
§¢of o 91y

3. oId-IaEuid, MR digar
ST 1 S 7@ §

4. oIa-faTaIiad, Teh AGAHT dadr
§¢o & a1y

The intensity distribution of a red LED on

an absorbing layer of material is a Gaussian

centred at the wavelength 15 = 660 nm and /J"
width 20 nm. If the absorption coefficient  /

varies with wavelength as ag — K(1 —1,), [ 47

where @, and K are positive constants, the |

light emerging from the absorber will be

1.  blue shifted retaining the Gaussian
intensity distribution

2. blue shifted with an asymmetric
intensity distribution ¢ i

3. red shifted retaining the Gauéhag
intensity distribution ¥

4. red shifted with an asymmetric
intensity distribution

41T \PART |C'

WheleT

(ST8T_5(x) TSl Secr-there &) &1 HRA
FAOT [ dx e (x) FaT 82

1= |
1-ik 1+ik
i
3.\_1_ 4. _l_
ke k—i

r .
What is the Fourier transform [ dx e™* f(x) of

dn
) =800+ ) ——6()

where 6 (x) is the Dirac delta-function?

48.

1 1
1. - 2. -

1-ik 1+ik

1 1
L= 4, —

k+i k—i
AT THIRIT

¢(x,t) = Af dx'dt’
do dk e~ k—x")+iot-t"

(2n)? w?—-—k?—-—m?+ice

¢(x t")

wwaﬁwﬁaﬁr%‘:

1. (:—:2+:—22—m2+i'e)¢(x,t)=—~:§/1¢>3(x,t)

2. (:—;—ﬁ+m i) plxst) = 2 §2(x,0)

o (:—; a£2+m2 Le)qb(x £) = =31 p2(x, )
,(ﬁ—ﬁ+m —i€) p(x,t) = =1 (x, 1)

The/ 1ntegral equation

\¢ ,t) :Afdx’dt’

[ dow dks e~ ik(x—x")+iw(t-t"

(Zn)? w?— k2 LY

—m?2+ e

is equivalent to the differential equation

1. (az + 2 m +Le)¢(x,t)=—%/1¢3(x,t)

ot?  ox?
2 (m—£+m _L€)¢(x;t)=/1¢2(x,t)
3. (atz - St m - lf)(l’(x' t) = =31 ¢3(x, t)
4. (:_:Z_W'i'm _l€)¢(x't)=—l¢)3(x,t)

Teh ©: 3add HHG G ={e,a,b,c,d, f} &N
THE VT cIfeiehl T Teh 19T fola=T geiiar
I § (T & ¢ FT dc@dAS 3aTd e gl)

a b c d f
a b c d f
b e d

e X f y z

——lo|lOo|T|lo| o
"lQo|0o|T|D|(Dd| D

gfafsear x, y aur z & g amfg:
l.x=a,y=d ddM z=c
2. x=c,y=a dd z=d
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48.

49.

49.

50.

3.x=c,y=d ddl z=a
4. x=a,y=c dA z=d

A part of the group multiplication table for a
six element group G = {e,a,b,c,d, f} is
shown below. (In the following e is the
identity element of G.)

a |b |c d |f
a |b c d f
b |e |d

e | x |f y |z

oo |jTc|lo|d

"o T||D|D

The entries x, y and z should be

l.x=a,y=d and z=c
2.x=c,y=a and z=d
3.x=c,y=d and z=aqa
4. x=a,y=c and z=d

sgUe f(x)=3x3—4x-5 & H\Tvﬁ Fr
TeRIadl sged-thas AfY carr ded IH,
) o \ 4

URTAS AT x =2 Torar S g )

l-lo-NIdd H 3THT A 3T [Ahedn, g
I 1671 2. 1656
3. 1.559 4, w551

In finding the roots ofcthe polynomial
f(x) =3x3—4x —5 gusing. the iterative
Newton-Raphson methed, thé.initial guess is
taken to be x = 2. In the next iteration its
value is nearest to

1. 1.671 " 2. 1.656
3. 1.559 y 4. 1551
BH F H 3T E FLT HAIT p dTel Tk FHUT

éﬁﬁ»rtrga?ny——l (E“’“)ﬁcrﬁraﬂf&?r%l
FH F & Tasf 3 AT v = (0,0,50) F TNY
aifefer F9haT 3 gear y' g

1. y‘—y+—ln(1—,8)

2. y =5y — —ln (Tﬁ)

3.y —y+ln(1+§)

Y —y+21nc+§)

17

¥

50. For a particle of energy E and momentum p

51.

A

f
f/

51. A (gar;onical transformation (q, p) —

(in a frame F), the rapidity y is defined as

1 E+psc ’ . .
y= 1 ( p3c). In a frame F' moving with

Velomty v = (0,0, Bc) with respect to F, the
rapidity y’ will be

1.y =y+2iln(1—[32)

2 y=y—%ln(%)

3 y=y+ln(%) [

4. y —y+21n(1+£) rr"
f r

S Woldd F(q,P) = q?P &RT T&h fafgd
WiHTUT (@.p) = QP) gFel H(gp) =
2: ¢*((Se"a qu B IR &) W

Gﬂ?—!T%"I (Qp)assrwﬁrmﬂw’s‘
. QI P/a QU P =-pBQ

2. Q=4P/a TUT P =—BQ/2
\3.Q=P/a aar p=-2 - o
*jQ'=2P/a aar P =—pQ

Q. P)is
made through the generating function
F(q,P) = q*P on the Hamiltonian
r> B,
H = -

(@.p) =5 212l
where  and f are constants. The equations
of motion for (Q, P) are
1. Q=P/a and P=-BQ
2. Q=4P/a and P = —BQ/2

3.0=P/a and Pz—%—ﬂQ
4. Q=2P/a and P =—pBQ

52. Bfaw & afade v g7 1 dEne

L= %mxl2 +m(xZ + x3) —%kxl2 — ék(x2 + x3)2

o far arar &1 afd & Taad R R

1. Fda Fair

2. shad Fal, IWH AT & U °ch Td
FIUT AT HT TH gch

3. &had ol g YWF T FT TF "cdh

4. shadl T TG HIUIT HAIT F TH Gch
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52. The Lagrangian of a system moving in three The electric field at a point P inside S, is
3 3 3 PR PR > ~
d1me;1s1ons 1s . . 1. Se 2. T (7 — fia)

L=§m5512+m(3’c22+5632)—§kx12—§k(x2 + x3)2 3 PR 4 POz

The independent constant(s) of motion is/are 6¢0 3€0R

1. energy alone ' .

2. only energy, one component of the linear 54. fordr fafse @der o & foega aer dedh
momentum and one component of the & & AT @UFEr Esdl H) HAT
angular momentum. A . & N

3. only energy and one component of the E=3%+4y aar B=3z %I SR
linear momentum & Teldl dlell T Sscdld 9ateh  foege

4. only energy and one component of the &% & RACT urar ¥ |Ef= 4588 AT
angular momentum . {d

wgmaﬁaw@wm’l% p
53. Bm R & wF Mo 5, W REN &t ;(5) i"i

THEA QY eled p (@l 1 3EH @ ' : y v

ISAT  a < R/2 &1 TS BT Mell S,, FIEH 54. The Valuef of .the electric and magnetic

YT BT ST ¥ S R fT 4 g fields in @ particular reference frame (in

i . . . Gaussian units) are E = 3X + 49 and
I &, Al Ml & by @fewr b=4r/2 & /‘( B =32, respectively. An inertial observer
t{%]ﬁ%r gl j . moving with respect to this frame measures
, the /magnitude of the electric field to be
J |E]l = 4. The magnitude of the magnetic

s, S fééd |B'| measured by him is
.5 A 2. 9
B oy 4. 1
7 Y /
‘\ﬁ.{ 55. Ueh UHEANT gaeh &7 B # Tegd umr I
¥ T IgT G UH qre, Torgdr e o ¥, @

- @r STar g afe grer & W9 fGar A @
. fAfése forar Srar g, aF 91 © g F
S, % 3feT g P ¥ fagga & § g 3ot T8
N | . F=0 @41 T =na®l A x B

1. 224 - 2. 22 (7-Aa)
. ; oot =M BT T=0
3. 24 é 4 L7 Srriis B
659 3&9R

“i 3. F=2IxBamT=1axB

53. Consider a spherg S.;' of radius R which

carries a uniform charge of density p. A 4. F=0 dam T =——1IB

smaller sphere S, of radius a < R/2 is cut Hoto

outrand removed! from it. The centres of the

two spheres ard separated by the vector 55. A loop of radius a, carrying a current [, is

b = AR /2, as shown in the figure. placed in a uniform magnetic field B. If the

p normal to the loop is denoted by 7, the force F
and the torque T on the loop are
1. F=0and T =na’lA X B

2. F=EIxBand T=0
41T

3. F=Z—;I><B and T=1AXB

1

Koo

4. F=0and T = IB
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56. Teh RN GYSh H IIIEY FIC, 9L 2a H
Ueh gaT gl oer afeer k & ™™ f3emst &

fow @AT 9fdee Y(+a,y) = P(x, +a) =0
Fd FHIRIOT

0?2 92 1) 5

W-l- W-l_(__ k )]IIJ(X y)—O

T AT FA Th Fedad P(x,y) & J&T |
3euey faea-dedha faurd ol S g
=geTcid faur &1 3gfed w &

L= e (k42

2 wt= et (1245
2 _ 2,
3. w* = (k + 2a2)
2 _ 2,
4. w* = (k + 4a2)

56. A waveguide has a square cross-section of
side 2a. For the TM modes of wavevector k,
the transverse electromagnetic modes are
obtained in terms of a function ¥(x, y) which
obeys the equation

62 62 0)2 1" |
—+ —+ (= — k* 0
0x? ~ 0y? (cz >]1/f("*2’)¢-#
Yy
with the boundary condition Y (ta,y) =
Y(x,ta) = 0. The frequency w of the lowest
mode is given by .
2 _ .2 2, 4m% F
l. w=c¢ (k + az) (
) 2\,
2. w =c¢ (k_ +a2)
2 _ .2 (M, 7
3. w c (k jZaZ)
2 _ .2 (p2 47
4. w*=c (k ﬁf 4a2)
57. @9a V(x) =§mw2x2 + gcoskx & 3TEfeT

GHAT m & Wh HUT W GO W
Wla(mﬁ)%m ma)x EﬁfFITW-IT
H g ﬁqmmﬁmmmﬁ
aRade &

ZIZZZ))

1. gexp(—
)
mw

k%h
2. gexp (me

k%h )
4Mmw

3. gexp( 4. gexp(—
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57.

58.

A

f
f/

58.

59.

Consider a particle of mass m in a potential
V(x) = %mwz
the ground state energy, compared to the

simple harmonic potential imwzxz, to first

x? + g coskx. The change in

order in g is

1. gexp (_ 2’622) 2. gexp (zkr:zi))
sgen(-22) 4 gew(-)

¥
i

fasa v(x) = a|x| sfrﬁa?ra—m?#m ED
WW%WKBW
mf,/E—V(x dx=(n+1)hn,

(E%Ta?-f?lib aﬁaﬁg%aann_om )
@ BeiRa -t &

o= ]
\ =)l
/o)
(5= )
The energy levels for a particle of mass m in

the potential V(x) = a|x|, determined in the
WKB approximation
b

mfmdx=<n+%)hn,

a
(where a, b are the turning points and
n=20,1,2--),are

L= [ )]

2. B, = [22 (w4 D)

:Nﬁ (n + %)]2/3

T @7 H gIAT m & Th HUT faqg
Vi) =—a (x) (ST a TH 9 W §), &
gorg A arfaeler g1 39Hr e gEAr H
UGS (Ax)(Ap) H HfAfREdaT &:

1. 2n 2. hJ2

3. h/V2 4. 2n
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59.

60.

60.

61.

61.

A particle of mass m moves in one dimension
under the influence of the potential V(x) =
—a (x), where a is a positive constant. The
uncertainty in the product (Ax)(Ap) in its
ground state is

1. 2h
3. h/\2

2. h/2
4. \2n

T V(x)=f:—mﬁx4 H GcgAT m & Th

T W AR | FHHAR ST G alaTherel
1/4 —

Y(x) = (g) e~ /2 & 3UZET F Hehiod

s

5[0 dxx?e = aur

207 dx xte =4Zz$r3'CI'€I>I?TH'TT]
3 n2p1/3 8 22p1/3

L 2 n2p 2. 2 wp
2 p2p1/3 3 32p1/3

3 3mﬁﬁ 4. 8mflﬁ

The ground state energy of a particle of mass
2
m in the potential V(x) = %x“', estimated
using the normalized trial wavefunction ¢ .
1/4 2 . X .
Y(x) = (2) emx*/2 s <
(n’) i i

=c
—"and

— 2
[Use ’3 [© dx x?e~o* =
T Y= 2a

1. — a2p/3

8 22p1/3
2m 2. 3mhﬂ

121/34-5! 3 322p1/3
3, 2 h2 4. 2 n2p

T geled 10‘2.L¢1Ttg gfd g daA W
Cs WABT & wh g W R s«
3GHUT g FON & AT & Sl aEneed
& A g, G @ A9 58S HAhead B

(CS3T] T GearATeT 22.7 x 10726 RR.am. o)
L X 10°K 2. 7x105K
3. 1x10% K 4. 2x10°K

Consider a gas of Cs atoms at a number
density of 10" atoms/cc. When the typical
inter-particle distance is equal to the thermal
de Broglie wavelength of the particles, the
temperature of the gas is nearest to (Take the
mass of a Cs atom to be 22.7 X 1072° kg.)
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62.

62.

f

f
|

63.

64.

I %, 2 4,4
l.ﬂaT +4bT

3. 2aT +3bT*

! 63.\

2. 7x107°K
4, 2x1078K

1. 1x107°K
3.1x1073K

fAgd 3madd W vE 97 Fr aRks e
E(T) d™ T W 38 YR AR 9 &
E(T) =aT?+bT*. & o9 & Th Helel &
®q # Terdr S(T) &
1. %aTz +§bT4 2. 2aT? + 4bT*
.

f
4, 2aTJ+ 2bT3

(
The internal energy fE(T) of a syStem at a
fixed volume is found to depend on the
temperature T as E(T)&= aT? + bT*. Then
the entropy. S(T), asg a function of
temperature, is

3. 2aT + ng3

2. 2aT? + 4bT*

4. 2aT + 2bT3

YAt dcg X, Y W &iRd g §,

T T TR dcd Z d% &1Rd gidT &
X YT T &I L gdmyd zas
g:rawia? 1, gl 3G, IR H hdel X &
Ny TRAC] &, 3fed FAA (¢« 1/2, A
1/2;) W Z & AT i Fear gref

1 2 _Md
1 242, Not T No

3. (A1 + A,)?Nyt? 4. (A4 + A)Ngt

A radioactive element X decays to Y, which
in turn decays to a stable element Z. The
decay constant from X to Y is 44, and that
from Y to Z is A,. If, to begin with, there are
only N, atoms of X, at short times (t < 1/44
as well as 1/1;) the number of atoms of Z
will be

1. 3242, Ngt? Tl

4. (A4 +A3)Nyt

3. (A4 + A,)2N,t?

Th HURAT Rk @l gl 3meoied
AT FACR Clel & &0 &1 39= 3TH
g & el el #F UE F 10° HOT T
AT ST &1 HR-GoTEl B 306 A gU
AT & @Yel o fAeard A uRsmHAS

qdeAMNeTdr 3T I,:l, €
1. 8:9 2.
3. 17:18 4.

11:12
35:36
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64. Two completely overlapping semi-circular 65. The state diagram that detects three or more
parallel plates comprise a capacitive transducer. consecutive 1’s in a serial bit stream is
One of the plates is rotated by an angle of 10°
relative to their common centre. Ignoring edge 1.

effects, the ratio, I,:1,, of sensitivity of the
transducer in the new configuration with
respect to the original one, is

1. 89 2. 11:12

3. 17:18 4. 35:36

65. T fac Jregshalt ARar & i a1 3f¥S FHATTT
1 T Hgee AT Haedr RE & Hid-ar o

Reset

66. I Faih WHAd A, Y oa-3ifeer AAAT
& & f, 3elh YA GeIAT m, &
fp=% gRT Tefd g1 T a TH
Igstas grae g, TS fAuior arhr g
AT m, = 6400 £ 160 MeV AT f, = 180 +
15 MeV Ueh HATT & JTgHSST AGT o

ot §1 a & et 7 IR

Reset
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66.

67.

67.

68.

68.

1. 175 (MeV)*? 2. 900 (MeV)*?
3. 1200 (MeV)** 4. 2400 (MeV)™”

The decay constants f, of the heavy
pseudo-scalar mesons, in the heavy quark
limit, are related to their masses m,, by the
a

Nk
parameter to be determined. The values
my, = 6400 £ 160 MeV and f, = 180 &
15MeV  correspond to uncorrelated
measurements of a meson. The error on the
estimate of a is

1. 175 MeV)**?

3. 1200 (MeV)*?

relation f, = where a is an empirical

2. 900 (MeV)*?
4. 2400 (MeV)*?

AP, ST Pl AT HT Teh THATNT
THUET R §, H Solacial W aar| afg
W kTE H soagisr F aRemur ey
e(k) = ck (38T ¢ T IR &) forar Smar g,
ar %l FAT e STl ST TEAT-TAT p

R 30 JhR AR &
1. &g p'/? 2. & p
3. & p*3 4. &g p1/3“

.\
Consider electrons in graphene, w{ncﬂ’ is a
planar monatomic layer of car 1} atoms. If
the dispersion relation of the "electrons is
taken to be (k) = ck (where c is constant)
over the entire k-space, then the Fermi energy
e&r depends on the ,number density of
electrons p as
L p¥%2 | 2l &= p
3.6 p¥d 4. e p'/3

<y
A oy B v swer A
WeAledl T e aer afeew & g &
¥ e n qmm&ﬁ@rmaa—cr%"a‘mc
Wlaler I arfa % ar sar$ 3mgficd ©
1.\ 2mcen 2. \/_ 2men
3.\V3rcen 4. mcen/2

w
Suppose the frequency of phonons in a one-
dimensional chain of atoms is proportional to
the wavevector. If n is the number density of
atoms and c is the speed of the phonons, then

the Debye frequency is
1. 2men 2. V2men
3. \3men 4. mcn/2
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69.

69.

Y J

f
|

70.

71.

71.

142 <ka's Ty 2.

/ 70. \ ZZT:

Ry THicwh H TS Solacld T 83 Foll, Th
faferse k-feem & faT  e(k) = A — B cos2ka
F T H E 8T A TUT B W § Jur
0<ka<m k & T 9IRTT W Solacd
&I geT-otaT TG gIem:

1.%<ka<%ﬂ 2. g<ka<n

T

3.0<ka<?Z 4, B<ka< E
4 2_ 4

f
The band energy of an electron jf a crystal
for a particular k-direction ha the form
e(k) = A — B cos 2kia, where A dnd B are
positive constants=and 0 < ka <m. The
electron has a hole-like’ behaviour over the

following range of k: f
Y

E<ka<”

E<ka<%n

3. 0-< ka<Z 4,
I 4 2

: & SEY P A T HIEAT H
1] J=ar®  [Ar]3d?4s? §| HAHH
Fﬁa@Fﬁﬁ?ﬁ fAfesel &, s fisaw & v
formT 3 & Fherar o G R
1. 'F, 2. s,
3. D, 4. 3p,

The ground state electronic configuration of
“Ti is [Ar]3d?4s%. Which state, in the
standard spectroscopic notations, is not
possible in this configuration?
1. 'R, 2.

3. D, 4.

gahrd &1 03 T %WW:@W
TIROT AT 999 9ART H 660 nm
AT (FIFCH) Y&T & °cehl & dig &l

faures &
1. 12 pm 2. 10 pm
3. 8§pm 4. 6pm

In a normal Zeeman effect experiment using a
magnetic field of strength 0.3 T, the splitting
between the components of a 660 nm spectral
line is

1. 12 pm 2. 10pm

3. 8pm 4. 6pm
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72.

72.

73.

73.

Th G-ER WA & Foll TR 2 eV &
qUhd gl A 6 e Iaear A 4% 102°
TRATY] & AT AT & YE 8led o A g
7x10%° WA 3cdfdd 3faear # dd
R STa €1 Fad TH R Ted@ A fhdell

Faolr [Feperaf?
1. 24.6J 2. 224]
3. 98] 4. 487

The separation between the energy levels of a
two-level atom is 2 eV. Suppose that
4 x 10%° atoms are in the ground state and
7 x 102° atoms are pumped into the excited
state just before lasing starts. How much
energy will be released in a single laser

pulse?
1. 24.61] 2. 224])
3. 98] 4. 48]

g6cl p3lel dloelssy (LHC) # 27 fra. el
Teh ddellhR 9 H & GA Foll arel Wele
AT 3ot feamst 7 aika gt &1 v dieia-
Jelel JaTeT T GeaAT-he-Foll IS 14 TeV
g, A Q9 F AR W F el @@
I AT R e H AvSaHg R

. ; d
T F 9 F Vi
1. 12ns 2. "2 ps
3. 1.2 ns 4. 0.12 ps

proton-proton pair is 14 TeV, which of the
following is the best approximation for the
proper time taken by a proton to traverse the
entire path?

1. 12 ns 2. 12ps

3. 1.2 ns 4. 0.12 ps

ae & g fog vida= & E 9id sgiderale
d g Foll fAfdSe wXCr gl e
Es(3AD : Es(§6Zn) & ¢

1. 2:3 2= 4:34

3. 5:3 4, 3:'ér '

r [

Let Eg denote the contribution of the surface
energy per nucleon in the liquid drop model.
The ratio Eg(§3A1) = Es(54Zn) is

142:3  § ! 2. 4:3
3.5:3 5 4. 3:2

r

/s FT| YA & IER Al ARE

Hﬁ#ﬁq Yaehla HHUT & (Jg feam mm §
\ 'T&h Weld & fav g, = 1, g, = 5.586, d4T
=gl & T g, = 0, g, = —3.826.)
1=1913 uy 2. 14.414 uy

. 4793 uy 4. 0

According to the shell model, the nuclear
magnetic moment of the 2JAl nucleus is
(Given that for a proton g; = 1, g; = 5.586,
and for a neutron g; = 0, g, = —3.826.)

In the large hadron collider (LHC), two equal 1. =1.913 py 2. 14414 py
energy proton .beams 'traverse in opposite 3. 4793 uy 4.0
directions along| a circular path of length
27 km. If the tpt%'l centre of mass energy of a

.f [ FOR ROUGH WORK ]
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PHYSICAL SCIENCE

JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET A

Q. No. Key Q. No. Key
1 1 41 3
2 2 42 4
3 2 43 4
4 1 44 2
5 4 45 4
6 2 46 2
7 4 47 4
8 3 48 4
9 2 49 2
10 2 50 2
11 3 51 2
12 3 52 2
13 3 53 3
14 4 54 3
15 3 55 1
16 2 56 3
17 4 57 4
18 2 58 2
19 4 59 3
20 2 60 4
21 3 61 4
22 3 62 3
23 4 63 1
24 4 64 3
25 1 65 VA
26 4 66 = 3
27 3 67 1
28 3 68 1
29 1 69 1
30 4 70 1
31 34 71 4
32 2 72 4

© 33 2 73 1
34 1 74 2
35 1 75 3
36 1
37 1
38 2
39 2
40 2

ENGLISH AND BILINGUAL
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PHYSICAL SCIENCE

JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET B

Q. No. Key Q. No. Key
1 2 41 4
2 1 42 3
3 1 43 4
4 2 44 2
5 4 45 2
6 2 46 2
7 2 47 2
8 2 48 2
9 4 49 4
10 3 50 2
11 4 51 4
12 3 52 1
13 3 53 3
14 3 54 2
15 4 55 3
16 2 56 4
17 3 57 3
18 4 58 3
19 2 59 4
20 2 60 2
21 4 61 4
22 3 62 3
23 3 63 1
24 4 64 4
25 1 65 Y 8
26 3 66 = 1
27 4 67 1
28 1 68 3
29 3 69 1
30 1 70 1
31 p 71 4
32 2 72 3

© 33 1 73 4
34 1 74 2
35 4 75 1
36 1
37 3
38 2
39 2
40 4

ENGLISH AND BILINGUAL
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PHYSICAL SCIENCE

JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET C

Q. No. Key Q. No. Key
1 1 41 2
2 2 42 2
3 2 43 4
4 1 44 3
5 4 45 4
6 2 46 4
7 2 47 4
8 3 48 2
9 3 49 2
10 3 50 2
11 4 51 2
12 3 52 3
13 2 53 2
14 4 54 3
15 4 55 1
16 3 56 2
17 2 57 4
18 2 58 4
19 2 59 4
20 4 60 3
21 4 61 3
22 3 62 3
23 1 63 4
24 3 64 4
25 4 65 Y 8
26 4 66 = 1
27 3 67 3
28 3 68 2
29 1 69 4
30 2 70 1
31 14 71 1
32 4 72 1

© 33 1 73 3
34 2 74 1
35 1 75 4
36 3
37 1
38 2
39 2
40 4

ENGLISH AND BILINGUAL
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