favg @rs gRa®T HIS

s1(Al e (H
Hifae Qs

T :3:00 G2 U331 x4 qufs 1200 &

10.

11.

Eity)

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 & Sifdras 15 SN 477
"B' 720 o 47 'C' F | 20 g & S & & | IR fEiRa & sifdE gl @ Iaw fev
7T 79 daer geer 9T ‘A & 15, 97 'B' @20 aer 97 'C' w20 Svs & o @t oyt |
LT3R, SIY YAF T W fQI7 747 & | 39T Ve TN SN B BT AIF [org & ygel I8
e ATy 15 gRasr # g @R Silv el & qer @El @ do—we T8 & 1 I} Yar & ar a7
gfgoficiery & Sl @re @) gRABT dacr BT 75T HY FHd & | §9 GV ¥ SL.YH3IR. Fcv
UFE B 4 T o | §9 GRAPT H X BIH XA D o9 SANGT T~ Hel T & |

L.THSR, IT¥ U5F & g8 1 7 QY 77 w17 Gv 3797 AT F/R%, 919 T I G GRAa®T
T HHIB oy, arer & 37U Every ot 31qe & |

319 ST SLYRSR. Tk TS H Xl A9, 199 Pls, JRAIFT #IS Siv =7 Bl & Hafed
gl gal @ $icl §ic7 U7 @ 4G9 Plell IR | IE Vb A1A gErRfl @l [or=ert & f& d8
HL.YLAR. S@Y UAG 4 1oV 7Y A9 1 G GG & GeaTd @R, VaT T Hed G HRIEY
SV 7AF B SRdipla Hf AT 8 & W &/

gT'A' 7 gie geT & 2 3w, 9T'B' § ge g9 @ 3.5 3k aor'C' ¥ ydd gIS b By
g | YT Tord IR B FUTHS Jodid 25 Yo @1 &8 G &A1 Trear |

J&F g9 & AF FN [Qbeq o7 T & | 379 W $acr U fabeq & wal” seyar

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

TheT HYd U AT AT APl BT FINT B gV Iy i dret GRSl BT §¥ Siiv 81 4t
g3 & Ty ST SENIaT Ol HWehdT & |

g¥lerrefl @l Seav A1 V% gl @ SIANGT el S o 4 T8l feramr =@ney |

HAFATY BT SYINT BT BT AT T & |

T A g7 0% a5 RfEd ®1T @ 39531, Sciv Y9% &I [a4ford &Y | gfxaoficiey. &l

T 311, U317, e’ UAd WiTT & UFaId 319 39®] Bldderd Flofelld of o 9&d &1/

fa=st g /AN & geT F favfa 819,91 W 9¥ TISl ANaNTr gHiford T |
FacT g¥len B Q¥ Safe d@ do7 arel qoerRll B § g¥ienm gRaer \rr o o &1
srgEfa & et |

oiemeff grer % TE SRt B F gl
Hear g |
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3941 Fee fAaais/ USEFUL FUNDAMENTAL CONSTANTS

SolFelel T G HTe
werier e
EREMEEIRICH
SecqA Fadis
IGEIGR:RCCANE:D)
9T
AreRr 3T s
Reaer Fadis
TG HE&AT
et faa®
Wrdegd 3R

giaﬁ'zrancq?n

1eV
amu

4
o N\ IR

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

Molar gas constant
Rydberg constant
Avogadro number
Newton constan'\
Permittivity '
vacuum
Permeability of
vacuum

1eV
amu

r

-~

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

1.38 x 10~ 23]/[( ‘{

30><108m/s

8314]K‘
1.097 >e"107
6.02 "<1023m
6e{7xj)

8.854

/ |

1

~11 N m?kg~2
10712 Fm™!

47X 1077 Hm™?!

1.6 x 10719
f 1.67 x 10727 kg
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f' -y

Element

Actinium
Aluminium
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Helium
Holmium
Hydrogen
Indium
Todine
Iridium
Iron
Krypton
Lanthanum
Lawrencium
Lead
Litpium
Lutetium
agnesium
Manganese
Mendelevium

g

4

Symbol Atomic
Number
Ac 89
Al 13
Am 95
Sb 51
Ar 18
As 33
At 85
Ba 56
Bk 97
Be 4
Bi 83
B 5
Br 35
Cd 48
Ca 20
Ccf 98
C 6
Ce 58
Cs 55
Cl 17
Cr 24
Co 27
Cu 29
Cm 96
Dy 66
Es 99
Er 68
Eu 63
Fm 100
F 9
Fr 87
Gd 6
Ga i‘ﬁ
Ge {d
Au -9
Hf 72
He B4 2
Ho ol . \ 67
H( 1
In (& 40
1 Al 53
Ir . 77
Fe 26
36
L 57
Lr 103
Pb 82
Li 3
Lu 71
Mg 12
Mn 25
Md 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
35453

151.96
(253)
19.00

23)

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
Protactintum

Seleni
Silic
Silver
Sodium
Strofitium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

-
( Pm
Pa

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N

Atomic Atomic
Number Weight
80 200.59
4 95.94
60 144.24
10 20.183
93 (237)
28 5871
41 92.91
7 4 14007
102 . 253)
76 r 90.2
8 15.9994
15 %30.974
r 78 195.09
94 (242)
éA « ! o
9 39.102
5{ 140.91
(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
2 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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1.

2.

(

HIT \PART 'A"
elrd  THET Jodlh  Tehfcadl  Safer
v&F & e S R 5§ e FE W

SHART a8 § fh udlcadl & helg Uil
AT aTed x T y Adasd w® g1 Rea =
gl HEN FT &R T el &Ahel  H

3T §
L 1— /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.

o ofed te A9 FJGr & sgra v fear
#AAY Bdh 5 el & qggc Bl

B@rAaa;amqg:aﬁrﬁ7 gl
T &3T 9g A ¥ B dh fear &

T (@R T AR 82
1713 12 35
3.6 '( E4..--.%2

It takes 5 days fi r a steamb a{t to travel from
A to B alonga river. It takes 7 days to return

from B to A. many days will it take for

a'raft to drift fr to B (all speeds stay
constant)?
1. 13 2. 35
e O 4. 12
o @l “AY A T F 9 1000 H

T &, TH A Fgl AL, 3Fh

1000 q A qEash g1 Mar a et
“mﬁ,wéwwﬂwww
AR §°| I 3 & Fad Uh HUT T
g, a9 U] & U fohelell qEcsh 82

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

3.  “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.
3.

1 2.
999 4.

1000
1001

4. @A F @ ol a1 RvA &

1.
3.

e §
T A/ 4. C |

. C

4. Of the following, which is the odd one out?

1.
3.

Cone 4 / 4y 2. Torus
Spher®e g .\ rzl Ellipsoid

%
T%m T # srgedol Gfva Rean
[ ¥, R FEE Srediw AfEE gedi®

| =

q FA QT &1 TP ACIY g

1Jgfer & o7 o gt F oEl # F

1/4 BT AT 31Teciior @ &

2. AR O & uredie AfUFaH urediE &

3

i

4,

r /4% A § d 9§ 3HefcchoT gan/grd gl

Ife o F urcdie AfFIH UItdiR &
128 38 g § ar 98 &R 3caor
glan/gie gl

g @9 § T @1 ot o sregeaot &
T 8l

5. 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.

2.

3.

4.

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

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

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

it is possible that no one fails.

6. 30T T ‘D’ aar3ft

T A
Y DY

(B) (© (D)
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>, A
1. III 2. IIII
Y =
N
7 (Y

&)
1

7. NU& dR 3wt aﬁrm%laﬁwﬁﬁ
aﬁ%aﬁgamsrrira’rm
el 37t dr F@Ear N @ 1/9“‘§jr %l
59 RE & fohded N TFs7d g7

1. 10 1?.9
3. 8 - .7

7. Nis a four digit umbi If tilé‘ leftmost digit is
removed, the resulting thrée digit number is
1/9‘th of N.Ho many such N are possible?

-« b - 2.9
(’ 305 “\\\ 4. 7

8. 1\ TF e H & T & fSeg W gea

W& 2 Sid AB CD HHT: 60° JAT 120°
HIUT FATT &) I AB:CD &

1k V3:1 2.42:1

38061 4. \3:42

> .

8. AB eﬁd 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

1.V3:1 2.42:1
3.1:1 4. \3:4/2

% change (2014) (2015)
+10

over
previous +10
year .

year

~104
-10

B Physics Chemistryas

'fzmsamzomﬁw%l
013@}3& 2015 39 A & 3ot
arer faganfdat & F&r A gl

014 F 3g AT & 3cdioT g1 arer
ezt & @war #iv gerar & 2015 &

of T AET H I g arer faganfia
e @ R Qe AR
ﬁm Sig a7 3cdiol gler arer
faganfat & dear aur 2015 7 #ifas
AT H 3cdroT gl arel faganfiar $r
T FHT g
t‘ﬁ gfange A (2014) (2015)
previous +10 +10
year 107

5

-5+

10

-10 -10
B Physics  EZ) chemistry [ Biology

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
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

T 1@ = 2 A deo & AT o geTdd
fohcel arall &I TeTHRAT g2 Ueh Tl I
acay g & v R{Fh F geraw 50 RE
@ F g a5 ufa & o 30 Rast &

3u
| %)
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 coiffkand

placing it such that it touches two gother
coins in its new position. K JO

%

9 10
7 X13 8 X12

15 14

5 —
3 X1 416

25 18

1. 10 2.8
3.6 4. 12

11. The relationship among the numbers in
each corner square is the same as that in

tha Athar ~rArnar  canarac 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

12. @& # @ HlA-AT sin(0.5°) F AT &
fAsmeey &2

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

12. 'Whicl} (ff the following best approximates

r’im.sop
1. 0.5

2. 0.5 x =

90
3. 0.5 X — 4. 0.5 x —
180 360

13. 39 %A H @ FT AR™IM?

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

13.  What comes next in the sequence?

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

14.

15.

15.

16.

foear & @ Fla-a1 sy daIfes & F T0d
¥

1. # AR FeF Serem §

2. # Ter-shel 3y Sterdl §

3. # Ter-shel T Sleldm §

4. 3 gAT 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

WW@@@@TI:OOpm@WﬁT
N, 3T 6 el H foheell IR Th gl &

40° ST HIUT FATAN?
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

3. 11 412-\{
a’rﬂﬁmmﬁmmw%"wﬂaﬂ
ST 8, 30T 40 ffee # srafh Roer 30
fAee oar &1 ™ ﬂ?&ﬁa@rsﬁm
uger Ter a1l faaer $eame BhE, Ha
q 3M Fepelr 3

1.5 J‘ 3 15

3.°20 4. 25

)
1{ Brothers Santa ?}L‘hris walk to school

17.

from their house. The former takes 40

'_'minﬁtes while the latter, 30 minutes. One
day” Santa sta

d 5 minutes earlier than

ris. In how many minutes would Chris
ertake Santa?

1y 2. 15

3220 2

r
HEI3 & FHTI (5, 6,7, m, 6,7, 8, n) H
IHIAMOAT HET 6 TAT Sgeieh (FTH Tl

IR 3T Tl 3/%) 78 dl mxn=
1. 18 2. 35
3. 28 4. 14

17.

18.

50cm

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 A PeeR Osa & 3ER #1
HIAAY 1 @S gaftar Ty e T
) @us Fya § 39 10x 10 X

50 T B sifer, PR e

o
il
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?

o<

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

Rl 3 g ey H Ud MAPR FeX gl
P I Th gd T T AT ¢ wd &
MeThR Joigerr 8 1 @l T olgel &I
B waen 2 e g 1 @A €1 Frew F
fohdelT T ga & 81T 82

1. 2.

wlul ©|r
@WIN ©|w

3. 4.
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19. 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 4.2
8 8
20. RFdT TU MW : F2, , D8, Cl6, B32,
A64.
1. C4 2. E4
3. C2 4. Gl16
20. Fill in the blank: F2, , D8, Cl16, B32,
A64.
1. C4 2. E4
3. C2 4. G16
47T \PART 'B'
21. x=0 % E-YH, Felol Cosh(x) FI CoRR-
AR H TAEAROT &7 AT Bsm §
1 oo 2 b4 ‘(
3.2 4 4 { \
)
21. The radius of convergence of the Taylor

series expansion of thE fﬂnition cos;(x)
around x = 0, is f "N
L oo 0, 24 ¢
3 = 4, 1
2

Y4

(« ﬁmﬂm?uhz_l

Z_m cosh (z) — 2sinh (2) dz

.aﬁr Wﬂ‘r}?C F AR aHATEad

-8/3 —tanh( )

The value of the contour integral

22.

1 e*? -1

d
2mi J. cosh (z) — 2sinh (2) z

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

24.

4‘\ F(Z(bczb—

I. 0 2. 2
3. —8/V3 4. —tanh(%)

z=0 & 3ME-IH TR efshd faezor
F(a,b,c;z) =
ia(a+1)---(a+n—1)b(b+1) (b+n-1)
o c(c+1)(c+n—-1n!

‘k
q IRAT M3 Telel
F(abcz)ﬁmqm@éa-m

HATYTT
AT &:
1. —F(abcz)-[F(a—l b—r{c—l z)

2. —F(a b-c‘z)——iaﬂ—l b+1,c+1;2)
*.

L (aghe;e)= @@ —1,b-1,c—12)

—F(a+1,b+1,c+1,z)

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

defined by the Taylor series expansion around

z

?_ga_-fl)

Y

S

Oas F(a,b,c;z) =

(a+n—1Dbb+1)- (b+n—1)
cc+1)-(c+n—-1)n!

satisfies the recursion relation

d c
EF(a,b,c,z) = EF(a—l,b—l,c—l,z)
d c
EF(a,b,c,z) = EF(a+1,b+1,c+1,z)
d ab
EF(a,b,c,z) = 7F(a—1,b—1,c—1,z)

%F(a,b,c;z) = aTbF(a+1,b+1,c+1;z)
AT fF X T v & TadT oo W g,
TH & Ucds U & Al [Aded g &
T YHHTT Scod @ AT AT T,
W AEY FHAWM +p T -p &k @Yl ar
IETheT X +Y  3HeIOT HT § Teh
1. s &1, f98s af WA +p W g, aur
ATET 0 T AR faaadd ov2 & 1|
2. YEHART S HI, AL 0 JAT ATH
gl 20 & ATY|
3. o 1, foad ar WA +u W §, aur
AT 0 UF A Ao 20 & AT
4. YHHATT §co, AET 0 dAT Al
g 0v2 & IOl
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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 ov2

Tk o fafg faRelwor & IMUR W &
3T G, Tl HT I h, ACEATT W kg
g fAdta & g & afd ¢ F ardr A
3UANET Feh U A0 da T, Hl
R Far ATl T, F Toled 3B
3ead H g
hc5 hc3
1. ’kg_a 2. ’MZTG
G hk%
3. |— 4, |ub
hc*k3 Ge3 *(
Using dimensional analysis, Plan@k défined
a characteristic temperature Tp 'fr m powers
of the gravitational constant. G, Planck’s
constant h, Boltzmann constant kp and the

speed of light ¢ in Vagul;:':rrt The expression
for Tp is proportional go * # ',

’hc5 il \ # ’hc3
' e hk}
EE P ‘\ SN e

A
A 6 98T Jo dur 0’ EERT 39T
et o A (x, t) AT (x',t) g1 JeTH
.b.nﬁv=ﬂc T 3oTch el 3TH el
el & FAMCGY Toral gl Ife AR F
Q:i?ﬁl'x'+=x+ct<_-f?-lT x_ =x—ctg,
A0 TUT 0' H AT FATT AReCH
m’ra'{'t'rragwam%‘:

;) _ x——Bx ;o X4 — PBx—
Looxh=Tas T =T

/ ’1+B ' 1-B
2. Xy = §x+H21Tx_= mx_

10

26.

27.

28.

3. xi= L o BX qor g = L PXr

Ji-B?% Vi-p%’
4. x4 = /%3@ aur 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‘coﬁn;&on positive
x-axis. If x, =x + ct and g® ="x — ct are
the linear combinations of ‘the cgor inates,
the Lorentz transformation relatifig 0 'and O’

takes the form .,

! —_—
X 1-g2e J . ] [1-p2 "’
1ol -’l{lﬁ  _ _B
2, x, ™ '—1—48._x+ andgx_ = 5%

& : L +
| 4 Fxi= ’% x4y and x_ = ’%x_

m & Th g ST IR H IRH

HE 5 A Fr U PR

Tl A gegaEd qunek 09 ¥, g

F g 9N Sl W UsA & Jed I@
¢ 3T AfT § ST (g = 9.8 HA? ALY
1. 9.80F /A 2. 9.l0FHA
3. go1#EA 4. 1028

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 3AA TAF +Q W IS ¢l gegd T
m TUT 3T +Q & Teh T JI & ddf I
HE ¥ 3T g a(KR) W @ A §l
gfe For & Afaefieaar da | gfasfad §
dl g€ BIC el T HEM 3H FOMT
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°m TEgR>M
2
4. / e
41mMeg R°m

V2 Q2
3. 2

TEgR>M
A fAERMh Td AT (q,p) Il Th
aF &1 gffAeest H=p2¢®> & gfAeesr
IA-THIHIOT T T FATYT ¢ (T & A
Jar B 3 §)

—2At
)

1. p=Be
2. p=Ae Mt ¢g=
3. p=Ae#, =
4, p=24e4t ¢q= Ee“‘zf

The Hamiltonian of a system «ith
generalized coordinate and momenti
(q,p) is H =p?q? A solutith the
Hamiltonian equation of moti‘njis in the
following A and B are constants)’

1. p=Be 24,

2. p=Ade %4,
3. p=Aeity
4. p=24g"1",

GGG TEG I
FTH Jer & /R F
IEay g v guiRT & amey
T & 399 3R §
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%

I FARE Wid x>0 dAT x <0 HA:
WIAIH €, AU €, dAT WA ATETH
T M AT gl & U :ﬁrgasuae—am?r
faega & g1 e 31 a7 3 & arYy

fdega & ®or 6, Fr_gl, e A
Waﬁwezﬁwﬁhm%;_ ./

¢ F

x>0

F 'elsin 6, =€,sin 0,
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,
€,5in 8; = €, sin 6,

PN =
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32.

32.

33.

33.

34.

el wid & T YT &1 & x- a°r
z-9¢eh %A B, = By(x? —y?) dAT B, =0
¥ 3EF yucHd & O T gell A @

FiA-AT AFedoT FHAHRON § HfANeh g2
1. By, = Byxy
2. B, =—-2Byxy
3. B, =-By(x*—-y?
1
4. B, =B, (gxz‘ - xyz)

The x- and Zz-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

3. By, =—By(x*—y?
4. B, =B, (§x3 - xyz)

U gehrg & B, Wid x>0 H B2 ¥
quT 3T | S9E Y Bl x <0 FA,H
x>0 9d § U 3R afd v =vx T’x‘ﬁﬂ
xy-ad § TE FAGER O, m{im
l(x%zna:mmamh(y% AT
%mm%lﬁmmmh AT A
fras v 3Taas g (EMF)
'q\

S -
Sffere gram? f
1. l=8,h='i' ' ,z.‘ l=4 h=6
3. 1=6, h= 4, 1=12, h=2

‘4

A magnetic fiel is BZ in the region
x>0 and zero flelsgwhere. A rectangular

loop, in the xy-pl@ne, of sides [ (along the x-

(direction) and hf (along the y-direction) is
Jnserted into the x > 0 region from the

x/< 0 region atja constant velocity v = v&.
hich of the following values of [ and h
ill generate the largest EMF?

1§g1=8 h=3 2. 1=

3.""lr=6,h=4 4. 1=

4, h=26
12, h=2

0 8 L do & 3R H TIT T Th-
AT 3TFT 998 & 3ieY YT gegaA=T
m & Uk HUT i BAfd gamE=iied @@
ol Y(x) = \/%(Ssin (an) +— in (4nx)) T
fear srar &1 afe s o A S g,

12

34.

3s.

3s.

36.

THG IRUTH JAT ST T ATET AT HA:

3

2mL?’  mL? 50 mL?
2 h? h? 19 h?
T 8mL?’ 2mlL? 20 mL?
s w9
’ 2me miz M Tome 1
W om o e g N
’ 8mL? > mL? 200 mL? L
- |
‘ §
The state of a partjgl¢ of mass-mg-in a one-
dimensional rigid bdx in the interval 0 to L is
given by the ¥no al@eﬂ wavefunction
L I
2 (38, (2nx 4 . (Amx .
$e = ‘# Esm () £ (7). 1
= Cnergy is meatured, the possible outcomes
* apd the average value of energy are,
respectively
1 h? 2h? 73 h?
—, — and ——
2mL?’  mlL? 50 mL2
h? h? 19 h?
—, — and ——
8mL?’ 2mlL? 40 mL?
10w
0 2mL? mlL? 10 mL?
|4 W7
4 8mL?’ ml? 200 mL?
Bfgw # FIofig d@9er dore & ges Ifg
L,L, dar [, § a sARHATS
[Ly, LyL,L,] 3 38 W &elihd fhar o
HehdlT &
1. ihL (L2 -12) 2. ihLl,L,L,
3. ihL,(2[2 - 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,L,L,
3. ihL,(2L% - 13) 4. 0
A R grERel WA & Pejd AT B

T GohA-dN  Ug WS FH  YER
aRafdd frar Star & R Fer fasE
VR = -2+ L a S §, SE g
I gl dRafda fawe & a1 &
31fAereIfOIR AT E,ypy,
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36.

37.

37.

38.

n Tl | W @R §, " m T 0
no TR § W | JU m W AT
nHﬂTmWﬁﬁT%,quTﬂff
el it Falern T@EA3M n, [ FAT m
W geEgsed: AR &

AW N =

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

et Fra-fatder gfAcesr & fAesoe
AA E, 9 E, § G AAEOR
IEA wAA: |1) dur [2) gl Ife @A
t=0 W dF |t =0))=sinB|1) + cos H]|2)
HE @ AT ¢ W WO iff"
grem:

1. 1 ‘

2. (E;sin?0 + E, cos?0)/\EL¥E?

3. e'fat/hsing + e'F2t/Mcos 0

4, e~iEt/hginZ g +.%_i32t.- (;\os2 ]

The eigenstate correspohc!ing to eigen-
values E; and, of a time-independent

Hamiltonian ar€ {1) and |2) respectively.
If at* t=0, stem iS in a state
[Y(t = 0)) =sinf|1)+ cos 0]2) the

_Value of (WY (t)|YiI(t)) at time t will be
1 ¥l

4 (E; sin? 9) E, cos®6)/\JEZ + E2
elF1t/Msinlp + eiF2t/m cos O
48 e Eit/Msin2 g + e~iE2t/M cos? 9

F

3T dbl W Teh SfAURATUTE 3707 arel
I @1 gfd 37 fafdse Fvar &:

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

13

38.

39.

39.

%

40. |

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 THifas g @ uRfAS
AT V, ¥ 3V, dh wGSAG: faraRkd
ar Srar g, maﬁr{o@rTﬁ
aRafdier g ¥ & JeTaTer ZATy &

2/3
% Gy I
W W/

)1/3 r 4. 3~r

1
1. =
3
1
3

3.

- |
When an ideal monatomgic gas is expanded
adiabatically;ﬂ'om an initial volume V;, to
Vo, its ttper'athre changes from Ty to T'.
T Then the
| N

tio 7‘/TO is
1

on

%)1/3 4. 3

FT U g1, fFHF ey A
T & T B¢ dld JAaR ganT ar
# sfea g 3T oI 3uws &

(;;;

S 3FAA V/3 F, o 3HA TRud oEi f

TEIT T JEIOT §
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

s A A, e Rrufafted wuit
& Th A & [{IT V(x) = a| x| @&«
e 3R §) ¥ e R o 3
HfIaoT e ¥ (8= )

amm 2mm
L. ’ﬁsazhz 2. ’330{2}12

smmn 3mm
3. ’B3a2h2 4. ’/;30[2,12
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41. 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?n? 4. B3a?h?

42. TR T I9 & faegd 9rT 1 A dleedr
VO e

I=1 (1 V)
=1, 7

JGT 1, aUT V, 3] g1 TRl warer & o7
I 9] Aol V @Y Seld §4 1 1 AT
forar Srar 81 graer v, aur /I, e
38 gaR uiRa R o @@a &

1. [-V? 3T/ T Yauldr Uq y-3id:@3
2. I-V? 3T & y-Hd:@8 dUT JdouTdr
& 3eIUTdT T HOT, T4 y-3d:T3
3. W/I-V 3Ter@ Fr 9qurdr Uq y-37d.@3

4. \/Ivmaﬁrya?-r@gt-rm
%mt—r?ﬂazwuay-at-rg?{(

2

42. The dependence of current / or‘t‘e voltage
V of a certain device is glvenﬁ/

2
s
where [, and Vp are cor star:.!'s In an
experiment the urrent I is measured as the
voltage V apyligd across the device is

inéreased. Th®¥parameters Vy and
be graphically dwed as
1. the slope and|the'y-intercept of the
1-V? graph
©2. wthe negative'of the ratio of the
™ g y-intercept nd the slope, and the
Fy- 1ntercep f the I-V? graph
the slope and the y-intercept of the
VIV graph
» the negative of the ratio of the
)Flntercept and the slope, and the

y-intercept of the VI-v graph

Iy can

14

43. e ¥ T cuarareAs T 7 A
TAF -8R H TR AT ty,

+5V

ﬁmﬂﬁ}
Wﬂﬂﬂﬂﬁ?ﬁ'}_‘lg

foder A 921 B 39
1. (0,1) = (1,1 2.
3. (0,0) - (1,1).-

(15-» 0,1)
4.1 (0,0) - (0,1)

; L
43. Inthe scﬁematlc ﬁgure given below, assume
% talt the p{)paga‘tlon delay of each logic gate
is

gate. k.

+5V
A
oo OTL D
[t . o
The profagation delay of the circuit will be
aximum when the logic inputs A and B
make the transition

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

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

44. 5T ¥ ¥ fAfdse deear v, & faw
IRAYT F AT dreedr V, #, FT aier &
A ¥ FiA-a1 Fvaaq7 wfafafeg wwar &2

05

o5 N4

10K
o
~, BbK
Vi o—m— v
—0 [+]
0.5V
5K Zq0k
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L. 10K

3.0 —HA—

2.0 Vi o—— A

> 15 / : o Vo
18 \ 0.5V
5K
0.5 10K
0.0 = =
& |

5 1. FFal

30 :z VN
25 o / \
> 15 '
1.0 / \ e
05 i 0'0
0.0 N . To

0 . b L -||.-
3 i “ \ -
30 3.0
25 2n
20

o N_/ : (., N |

= : f 30
2N
BTN
> 15 '

/ \
10
. - N

0o 0
&« J - - 4,
44(' Given the inpuf‘%o\age Vi, which of the 40 TN
following wavefarms torrectly represents the 25 \
output voltage Vylin the circuit shown below? 20
.l‘ ki > 15 \ / !
- i 10 NS
05 05
\ oo
> 0 t
/ 45. AT 91 & UH AU WA W TH
\/ ST LED &I diadr §eel dialeed 4, = 660
RBES nm R AMCIT MF{IA &, dSS 20nm &
0

www.examrace.com



16

Y| AR IHARNOT ITH RIEGES & FA L — 2. —
ay—K(A—2,) & & H dcadl &, &1 a, 1 4 1
dqur K € 3R §, AW ¥ fAeherdr |kt kel
FepTel BIAM:
1. Sirer-faeuiud, mafaas digdr dea 47. WHES A
# T @ gv #Gi0) =2 [ dvar
2. Ma-Reafia, e smafAa dear dw dk e"kE-¥)rio-th) g 4
¢ o 91y f(Zﬂ)2 wz—kz—m2+ie¢ 5”2)
3. el )
er- e, TSR e wawaﬁwﬁm’%/
e & L(G+ 2 -m? + @) b t) == M §(x 1)
> . — —m? x,t) = X,
4. ora-faeafid, v ARG dadr oc? f) fﬂ
§¢oT & 91y (%—ﬁ-i-m —Le)ﬁ(xgt)—ld) (x,t)
82 "'2 o &-
45. The intensity distribution of a red LED on L 3 (atz 1“*‘7’1 % e ¢ t) = —31¢*(x,t)
an absorbing layer of material is a Gaussian T % J?
centred at the wavelength A, = 660 nm and 4 A5~ ﬁ tm ‘6) PCx,t) = =21 (x, )
width 20 nm. If the absorption coefficient
varies with wavelength as ag — KA —2p), 47\ Thefintegral equation
where @y and K are positive constants, the
light emerging from the absorber will be 1) =2 f dx'dt’
1. blue shifted retaining the Gaussian —ik(x—x") i (t—t")
intensity distribution o — p3(x',t")
2. blue shifted with an asymmetric ( 2m)? w? —k*—m? +ie
intensity distribution \ ) ) ] .
3. red shifted retaining the Gauﬂaé s equzlvalent to the differential equation
intensity distribution ‘j. 1. (:tz to5— m? + LE) olx,t) =— %/1 d3(x, t)
4. red shifted with an asymmaetric 52
intensity distributior'lII . 2. (ﬁ -t m? — Le) d(x, t) = A p%(x,0)
L
- _ 52
- 3. —+m? —ie)p(x,t) = =32 ¢*(x, 1)
) ! 2
AT \PART|C G emt =)
| 4, (ﬁ_ﬁ'l_m —Le)¢>(x,t)=—l¢3(x,t)
464 HoR
48. THh ©: U A G ={e,a,b,c,d, f}HN
(f(x) 5(x)+z HHE VT Tl T Teh 197 foloT i
(ma(x)%im o ¥) T HRA T g (T A G F dcHAS I3EAd e §l)
'\W!ﬂ'\wl [ dx e™¥f (x) FaT 82 e Ta Tb Tc Td 17
1 1
3 1+ik e e a |b |c d |f
4 L a a b e d
et b [b e [x [f [y |z
r _ c |c
46. What is the Fourier transform f dx e®* f(x) of d 1d
f f

fG) =80 + Z 2500,

where 6 (x) is the Dirac delta function?

gfafsear x, y aur z & g amfg:
l.x=a,y=d dd z=c
2. x=c,y=a dIdl z=d
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17

3.x=c,y=d ddl z=a 50.

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

48. 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

o |O|(T||®D
—hlo|O|(T||D|D

51.

For a particle of energy E and momentum p
(in a frame F), the rapidity y is defined as

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

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

1.y =y+211n(1—[32)

1-p ‘K
1+ F
3 y=y+ln(1_£) hy*
4. y—y+21n(1+ﬁ - )

A J "/

S Beld F(q,B) = q*P ERT U& fafRd
waw @hb @p e Hep =
i cat aa"a-am W §) W o

. . )
The entries x, y and z should be
l.x=a,y=d and z=c _.-.'-.%I (Q’P)*a;‘?_lﬁ“ T &
2.x=c,y=a and z=d . 1. QI=P/a T P=-Q
3.x=c,y=d and z=a 2. '=4p/a(—_|-qup=_ﬁQ/2
4. x=a,y=c and z=d . 2p2
3. Q=P/a TP =-""-pQ

49. sgue f(x)=3x>—4x-5 & H\Tvﬁ Hr
IeRTacl =geaaXheel fafr earr ¢od FH7,
RS ITA x =2 foar Smar g
JeRTId # IHHN Al $HE foiehecn

1. 1.671 2. 1‘6%6
4. k551

3. 1.559

49. In ﬁndlng the root.g (’f{the polynomial
f(x) =3x3—4x — émgx the iterative
Newton-Raphson; meth d, thsnitial guess is
taken to be x =2. In theé next iteration its
value is nearest t

anl. P67l 2. 1.656
(37 1.559 ;\ 4. 1551
50. %H F & Foil E AT TAIT p dTef Tk ol 52,

% 3% g y =Lin (E*W)ﬁqﬁamam

E-p3c
{ F % Tast AT v = (0,0,40) F @
ofer F/ %A A gar y' gl
1. =y+11n(1—/32)

2T ()
3.y —y+ln(1+§)

4. y —y+21nc+§)

51.

szya aar P = —pQ

t canonical transformation (qg,p) = (Q,P)is
ade through the generating function

F(q,P) = q?P on the Hamiltonian

2

p B,
H = =
(a.p) 200 24

where a and 8 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

. . 2
3.0=P/a and P = —%—ﬂQ

4. Q=2P/a and P =—pQ

Afaw & afalier v 7 @1 e
L= %mxl2 +m(xZ + x3) —%kxl2 — %k(x2 + x3)?2

o far arar &1 afd & TEad R R

1. Shad Falr

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

3. %had Fof g YW FIAIT & Th gTHh

4. Fad Foll TF VT AT T Th Teh
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52. The Lagrangian of a system moving in three
dimensions is
1 1 1
L= melz +m(x: + x2) — Ekxl2 — Ek(x2 + x3)?2
The independent constant(s) of motion is/are
1. energy alone
2. only energy, one component of the linear
momentum and one component of the
angular momentum.
3. only energy and one component of the
linear momentum
only energy and one component of the
angular momentum

5. BT R & e Mo S W faav st =
THTHATT 3TAA Oelcd p I@AT gl 394
AT a < R/2 FT TH BT el S,, FIEH
e fgar amar g1 o fF =T & et
I g, et et F Fg @lewr b=nAR/2 A
ERICTE

s, y:
7 .4
<
i
<44
Szaﬁmﬁgpwﬁfaam%
12 ‘ 2. 25 (7 - fia)
P Y e

- 680

|
53. Consider a sphe\), of radius R which
carries a uniforn¥ charge of density p. A
é:malfér sphere S, of radius a < R/2 is cut
outrand removed}from it. The centres of the
two spheres are separated by the vector

b AR /2, as shown in the figure.

18

The electric field at a point P inside S, is

R R > ~
1. & 2. £ (¥ — fia)
3¢&o 3gpa
R a -
3. 24 4. L
650 3€0R

54. e fafarse @der e & R qur gy

At & AT @MFAT SHEAT H) HAT:
E=3%+ 4y dar B=32 %ﬂ{qﬁma:

el el arell Teh :—@c—cfﬂ gt feege
87 & ORWOT oTar ¥ |E= ﬁa‘ﬁ AT
AT ek & H |B’| &%
1. 5 2.49
3.0 - '1
1 g
The Value of .-th_e electtfz: and magnetic
"1f ds in d& particular reference frame (in
-ng.lssmn units) are E = 3X + 49 and
. B =32, respectlvely. An inertial observer
. moving with respect to this frame measures
the fmagnitude of the electric field to be
= 4. The magnitude of the magnetic

245 /

2.9
4. 1

55. U UhEAE deh &9 B H faegd umr |

FT dgaT hld Teh 9rel, @ BFsar a §, &0

@r Srar g1 afe orer @ o9 fear A A A

fAfése fFar Srar §, a 9ier W oS F Jar

Sl YT T &

1. F=0 dO T =na?l A xB

2. F=2ixBpamrT=0
41

3. F=2IXxB T T=1axB

' IB

Hoéo

4. F=0 dIT T =

55. A loop of radius a, carrying a current I, is
placed in a uniform magnetic field B. If the
normal to the loop is denoted by 7, the force F
and the torque T on the loop are

1. F=0and T =ma?lA X B
2. F=EIxBand T=0
41T

3. F=Z—;I><B and T=1AXB

' /B

Koo

4. F=0and T =
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56. Teh RN Y B IITEY FIC, 9L 2a H
Teh o7 g oader afeer k &1 T™ faemsit &
forw #AT 9fastr Y(ta,y) = Y(x,+a) =0
Fd FHIRIOT

9% 02 a) 5
W-i- W-l_(__ k )]w(x y)—O

T FATUT FA Th Feled P(x,y) & J&T |
3oy foga-deda faurd ol s g1
=geTa# faur &1 3gfcd w &

Lwt= e (k42

2wt = (124
3. w?= (kz +ﬁ)
4. w? = (kz f:z)

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

w? - ‘x
NERS T
with the boundary condition gbﬁ'!!c'l‘y) 5

Y(x,ta) = 0. The frequeilcz w of the lowest
mode is given by

92 92

a2 3y

I‘\‘

57. ﬁ.@ﬂﬁf V(x)=§ 2x2 + gcoskx o i
AT m % F0T W faemr] W
( 'I:aﬁq'a’imwzxz Eﬁr@ﬂ?ﬂ
A, 'g A gYHE FE aF dMeIrEaEdr S A

‘Jﬁ‘?v‘!?r%: 2 2
k h) 2. gexp ( kh
2mw 2mw

1. gexp (—
juh) 4. gexp (_ 4k:zi)

3. gexp(

19

57.

58.

581

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

Lpen(- £5) 2 gen(£)
Lo el

asa v(x) = alx| ﬁﬁ?ﬁfw‘m
TH m F WKBW?E?T

v—jmdx_( +12—)hn,
aaz(maﬁﬁﬁg%amn—om )

- [

o= LEe )"

(TGl

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

LB =)

2. B, = [22 (w4 1)

:Nﬁ (n + %)]2/3

Th @7 H gIAT m & THh HUT fasg
Vi) =—a (x) (ST a TH 9 W §), &
gorg A arfaeler g1 3§Hr e gwAr H
TUEARS  (Ax)(Ap) H AT &

1. 27 2. hJ2

3. h/V2 4. 2n

www.examrace.com



59.

60.

60.

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. \2h

T V(x)zf—mﬁx4 H GcgAT m & Th
0T W IR | AT TceT cRaTtholel
P = ()" -z 3 s @ s

s

8 32p1/3
2. 3mhﬁ

3 32p1/3
4. Smhﬁ

The ground state energy of a particle of mass
. . _RB 4
m in the potential V(x) = o X estm%e{
n

using the normalized trial wavefunctio
1/4 . <

Y = (5) 7 e/ is {(
9 )

[Use\/é [% dx x?e=%*" = =mnd
T Y= 2a

‘-I
_f dx x*e ="3 ']E
o) F %
3 32p1/3 ‘ p Y 8 22p1/3
12 h=p 9 p 3mhﬂ
2 3251 " 3 22p1
“ 3. — R2p/3 4, = p2p1/3

1y T

61.

61.

HEAT "edcd 102 T 9fd ue dAl W
Cs TRt & /te dw W fEv oW

&1 Uil b AT & SEel adereed
HNFAT &, I B AT FHH FheaH ¢
(CIFCT T GeTATA 22.7 x 1072 foh.am. o)
1. 4x 10-° K 2. 7x1075K
3. 1xf03k 4. 2x1078K

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.)

62.

62.

2. 7x107°K
4, 2x1078K

1. 1x107°K
3.1x1073K

FId 3FdT W T dF H AdRe Folr
E(T) @9 T W 38 YR A grar =
E(T) =aT?+bT* & o9 & Th Heled &
& H TS S(T) §

4
1. 2aT? + >pT* 2. 20%2 + 4bT*
2 4
3. 2aT +2bT3 4\ 2aT £ 2bT3
. 2a +§ » 2 (7 ?
[ ] ‘ ¥

The internal energy E(T) of a SySfem at a
fixed volume is found to depend on the
temperature T as E(T)g @T% + bT*. Then

the entrOpyq :§‘(T), asgh a function of
. temperaturg, is "

- 1 f

_l.ﬁ__aTz + b 2. 2aT?+4bT*
| 3. 28T +3bT° 4. 2aT + 2bT3

63.

63.

64.

WeareEt dcg X, v W &aRa @ar §,

3T U TARN ded Zz as &1Rd @ g

Yideh FT &g A, g dAMYH Zdh
ﬁuia:az gl I, RS & Fad X &
N, A A, Heq FAAT (¢« 1/2, TA;
1/2;) W Z & AT 1 dear gref

1 2 M2
1. 2/11/12N0t 2(A1+12) 0

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. 2 A1 Not? : (ﬁﬁz) A

4. (A4 +A)Nyt

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

Th HURAT Gk & gl 3meoied
AT FAICGR TSl & &1 &1 39= 3TH
g & AMeT et F U H# 10° T T
GATAT ST &1 FR-GoTE BT 396 A §U
AT & el o fAeard A uRsAS

HdeAMNeTdr 3t I,:l, &
1. 89 2.
3. 17:18 4.

11:12
35:36
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64.

65.

Two completely overlapping semi-circular
parallel plates comprise a capacitive transducer.
One of the plates is rotated by an angle of 10°
relative to their common centre. Ignoring edge
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

T foe 3egshalt aRar & et a1 fAw FHATTT
1 T GG e Haedr RE & HiA-ar s

21

65. The state diagram that detects three or more

consecutive 1’s in a serial bit stream is

66. ST FAIe WA A, " oH-HfEw FAAlAr

& & f, 3elh YA GeIAT m, &
fo=T FN WG Fl T o T
egerfash e ®, forgenr fauiRor e g
AT m, = 6400 £ 160 MeV AT f, = 180 +
15 MeV Tah HAIT & JTgHSST AGT o

I €1 a & 3ol A IR E
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1. 175 (MeV)*? 2. 900 (MeV)*?
3. 1200 (MeV)** 4. 2400 (MeV)”

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

relation f, = \/%p , where a is an empirical
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)*?

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

67. AP, ST Fldel AT F1 Th FHATNT
THUET R §, H Selacial W aar| afg
W kTE H soagisr H aRemer ey
e(k) = ck (ST&T ¢ T IR &) foram Smar g,
ar %l FAT e STl ST TEAT-TAT p

W 3 g i &

1. &g p'/? 2. & p

3. & p*3 4. &g pl/i‘l
67. Consider electrons in graphene, ‘mé\is a

planar monatomic layer of carh‘)jeat s. If

the dispersion relation of the “electrons is

taken to be (k) = ck (where C is constant)

over the entire k-space th&n{[he Fermi energy

&r depends on the l(mﬁlmbrr(r density of

electrons p as 4

1. g pl/? ‘ e p
3. & pz/%" 4 & p'/3

Tl IR n AT A FEAT Ul & TA ¢

1§ 2mcen 2. 2men
3.8/3mcn : 4. mcen/2

68. 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. V3men 4. mcn/2

69. T THieh & UF soFeld I I35 Fal, Th
faferse k-feem & faw  e(k) = A — Bcos2ka
& ® H E, TG A dU B W § dur
0<ka<m k & e IREX W SelagT
&I gieT-otaT TIAgR gIam:

1.E<ka<3—” 2. Z<ka<m
4 4 2

r i | 3n
3.0<ka<4 4; 4\ka<4
L |

69. The band energy of an ¢le€fron {{ a crystal
for a particular k-direction haS the form
&g(k) = A— Bcos2kia, where A and B are
positive constants®and 0 < ka <m. The
electron has a ‘hole—like’ béhaviour over the
following T nge,of k: F

0 £ i
11&;<ka (¢ 2. Z<ka<m
3 ’ L]
3.0 ka< X 4. Z<ka< Z
| 4 2 4

& TET WA H HCT HIEAT FH
J=ar®  [Ar]3d24s? §| A
: fAfesel #, 5w fasaw & v
H ¥ HlT-Tr GHa 81 82

1k, 2. s,

3. D, 4. 3p,

70. 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. 15,

3. D, 4. 3p,

71. g9hT &9 03 T %WW:@W
TROT SNATT 999 9¥RT H 660 nm
AT (FIFCH) Y&T & °cehl & dIg &l

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

71. In anormal 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. TH GA-ER WA F Foll TR 2 eV A

72.

73.

73.

quhd gl A 6 e e A 4% 102°
TIATY] § AT AR F YE B F [l T
7x10%° WA 3cdfdd 3faear # dd
R STa €1 Fad Th R Ted@ A fhdell
Soll fAeoerai?

1. 24.6J
3. 98J

2. 224]
4. 48]

The separation between the energy levels of a
two-level atom is 2 eV. Suppose that
4 x 1020 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. e
Teh ddellhR 9 H &1 GA Foll arel Wele
dIH 3ot fgamstt & o gt &1 v Uiela-
Geled JaTeT T GeqAT-he-Foll IS 14 TeV
@ QX Ty & IR A e
WA gl 3T FT F ASSIH i

R FdFT Y }‘

1. 12ns 2. "2 us

3. 1.2 ns 4, 0.12 ps
A 4

In the large hadron colfder (LHC), two equal
energy proton <beams traV ge in opposite
directions along}| a mrcular path of length
27 km. If the'ptal centre of mass energy of a

- ' Pra

23

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. 1.2 ps
3. 1.2 ns 4. 0.12 ps
74. A= T ga g uldas # B 9id sgfdorais
 gdT Fo Rfde R @1 goa
BGAY: EGEn & € 4y
I 2:3 2w 4:2/ ,I
3. 5:3 \Ja sy
74. Let Eg denote the gentribution of tE; surface
energy per nuc ion in the liquid drop model.
The ratio E. (I3 l) Es(5§Zn) is
. 182:3 { 2. 4:3
N3 (¢ 4. 3:2
3 ’ L k]
75) FRIPITAAA & FqaR Al TS A

75.¢

g YT & (FE femm aam
T el & fav g, =1, g, = 5.586, T

Fq\g”? % fow g, =0, g, = —3.826.)
] 18 uy 2. 14414 uy
. 4.793 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.)

1. —1.913 uy 2. 14414 uy

3. 4.793 py 4. 0

"y

[ 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 f
24 4 64 9 é_
25 1 65 Vo
26 4 66 [=°3
27 3 674 2| 1
28 3 o8 k. 1
29 1 B (o 1
30 4 N 2081 1
31 3..-‘ 71 4

32 2 T2 4

[ 33 2 73 1

| 34 1 74 2
35 ¢ 1 75 3
36 1
3 1
38, A
39 W 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 f
24 4 64 4 é_
25 1 65 Ve
26 3 66 [™ 1
27 4 674 2| 1
28 1 681 .| 3
29 3 B (o 1
30 1 Y 081 1
31 24{ 71 4

32 2 T2 3

[ 33 1 73 4

| 34 1 74 2
35 «| 4 75 1
36 1
3 3
38, A
39 W 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 f
24 3 64 4 J_
25 4 65 Ve
26 4 66 [ 1
27 3 674 24| 3
28 3 R
29 1 B (o 4
30 2 N 20%) 1
31 14{ 71 1

32 4 NG T72 1

[ 33 1 73 3

' 34 2 74 1
35 ¢ 1 75 4
36 3
3 1
38, A
39 W 2
40 4

ENGLISH AND BILINGUAL
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