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leV
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 of
vacuum
Permeability of
vacuum

lev

amu

9.11 x 1073'kg
6.63 x 10734 ] s
1.6x1071°C
1.38 x 10723 J/K
3.0 x 108 m/s

8.314 ] K 'mole™?
1.097 X 10" m~?
6.023 X 1023 mole™!

6.67 X 10711 N m?kg ™2

8.854 x 107122 Fm?
47 X 1077 Hm™?!

1.6 X 107197
1.67 x 10727 kg



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
lodine
Iridium
Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium

Symbol

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Cf
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
Dy
Es
Er
Eu
Fm
F
Fr
Gd
Ga
Ge
Au
Hf
He
Ho
H
In
|
Ir
Fe
Kr
La
Lr
Pb
Li
Lu
Mg
Mn
Md

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
9
87
64
31
32
79
72
2
67
1
49
53
77
26
36
57
103
82
3
71
12
25
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
24.312
54.94
(256)

Element

Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Nlobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
zZinc
Zirconium

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N
No
Os
(6]
Pd
P
Pt
Pu
Po
K
Pr
Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
TI
Th
Tm
Sn
Ti
W
U
\Y
Xe
Yb
Y
Zn
Zr

Atomic
Number
80
42
60
10
93
28
41
7
102
76
8
46
15
78
94
84
19
59
61
91
88
86
75
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22
74
92
23
54
70
39
30
40

Atomic
Weight
200.59
95.94
144.24
20.183
(237)
58.71
92.91
14.007
(253)
190.2
15.9994
106.4
30.974
195.09
(242)
(210)
39.102
140.91
(147)
(231)
(226)
(222)
186.23
102.91
85.47
101.1
150.35
44.96
78.96
28.09
107.870
22.9898
87.62
32.064
180.95
(99)
127.60
158.92
204.37
232.04
168.93
118.69
47.90
183.85
238.03
50.94
131.30
173.04
88.91
65.37
91.22



"I \PART 'A’

elrd  THET Jodlh  Tehfcadl  fSafer
gdw B Ber - % 59 e FE W
SR S § 6 Ghfcadl & elg QUi
AT aTed x T y [Adaisd ) g1 Rea =
alel P KT &l T Fel &ABA  FH

3T §
1. 1—-7/4 2. n/4
3. 1—-7x 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—n/4 2. /4

3. 1—nx 4. «

T afad e A1 A6 & o§gra v fear
A AW BTH 5 et & wggeh &1 T =9
B@AWW@ﬁ?ﬁﬂm%l
T 937 96 A ¥ B d& fFaar =t &
q@’ﬂm(ﬂaﬁmm‘é?ﬁw%)?

1. 13 2. 35

3.6 4. 12

It takes 5 days for a steamboat 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)?
1. 13 2. 35
3.6 4. 12

TH o gl “BY S s & 9rF 1000 &
3O gEash @, TH o FET e, 3qh
9 1000 & FA qEAe g7 M A Fer
“8reh B, S & U HA H HH Teh e
3T ¥’| I 37 A Fad Th HUT T
&, a9 TS & U e qEaF 2
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

AT & O Fia @ [Jve &2

1 AP 2. TRY (TYSTHR)
3. e 4. §egeast

Of the following, which is the odd one out?
1. Cone 2. Torus

3. Sphere 4. Ellipsoid

T T H AT A Hefeciol afvd fhar

& I T HH T &1 STH dCIY &

1 oQem # HET ol dTel $el OET A J
1/4 79 GAAT Fefecior g §

2. If¢ BT & Ucdih Af™SHdA Uedih &

148 %A § dr g8 3ffcdior gia/elar &
3. Ifg ©1F & grcdie 3fedHA UIedid &
12 @ 3% ga § af ag gAem 3cdiot
glan/gie gl
4. Ig §HT § B S o o T @
T &l

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.

39Tem T D’ Far3t

T A
SR

(B) (© (D)
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NTH IR bl & g&ar gl Ife geq I
are 37 T geT fear I ar uread gl arelr
deT 3Rt fT FEar N OFHr 19" gy S E

39 RE & Tohded N TFHT g2
1. 10 2.9
3.8 4. 7

N is 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 4. 7

T Jod & IR & Tk & fdeg W ged
& ar Sfia AB 3R CD sar: 60° dur 120°
& T F71d &1 dF AB:CD ¥

1. V3:1 2.v2:1
3.1:1 4. \J3:2

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

1.4/3:1 2.42:1

3.1:1 4. V3 :42

% change A (2014) (2015)
over

previous +10 +10
year 1

~10 4

-10 -10

B Physics 2 chemistry [ Biology

IRIFT A% F fFeT & F Fla-ar Fsey

e ST ARt g7

1. &ifas AT & 3ol g arer faeantat
T ol HEAT 2015 AT 2014 H AT g

2. 2013 &Y 3798 2015 JAa AT & 3ot
gt arel faeanfan $r @ear A g

3. 2014 % St AT # 3cdfior g arel
ezt & dear #iv Jerar 7 2015 &
T AET H 3ol get aret faganfia
Hr T&AT T 3R gleT AT

4. 2014 SiF TaATT H 3ol gel aTel
faefdat $r swar qar 2015 7 #ifaw

AT H 3ol glet arer faganfiat
&I A gl
9% change (2014) (2015)
over
previous +10

year 107

5

-5+

710 -
-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



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

O 19 @7 2 & seoa & AU wge1qd
fordell el I 3MaRTHRdT &2 Th dTel &l
arcad § fF v e &I goaw 38 R
@ F g a5 fufa & o 30 Rast &

B3

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 coin and

placing it such that it touches two other
coins in its new position.

%&Q C%%

1.1 2.2

3.3 4. 4

UAF HlA H g4 o7 fr gt F oS
Y § TEl 3T Plal & gl HI GEIIAT
H Bl ocd d&r Ad H|

9 10

7 X13 8 X12
15 14
5 —

3 X11 4 XX16
25 18

w P
o
Ll
H
)

11.

13.

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

the other corner squares. Find the
missing number.
9 10
7 X13 8 X12
15 14
5 —
3 X111 416
25 18
1. 10 2. 8
3.6 4. 12

7T & & *l9-A1 sin(05°) & AA &
ey 82

1. 05 2. 0.5 X =
90

3. 0.5 x — 4, 0.5 x —
180 360

Which of the following best approximates
sin(0.5°)?

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

SH %A H M AT IR

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

What comes next in the sequence?

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



14.

14.

15.

15.

16.

16.

17.

foear & O Fla-a1 sy daIfes & F T0d
g2
1. # g W Srercl §
2. # Ter-shel 3y Serdl §
3. # Ter-shel T Sleldl §
4. H GARMM I Seldl §

Which of the following statements is
logically incorrect?

1. I always speak the truth

2. | occasionally lie

3. l occasionally speak the truth

4. | always lie

fAete 3R 8¢ @ ggAr 1:00 pm @ TREH
N, 3T 6 el H foheell IR Th g &
40° ST SI0T FATHIM?

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

ar s Har R BhE 39 R @ Fhol Yeol
ST §, 37Tem 40 Ade #F Sefd Reer 30
fFee aar &1 s e dar fra ¥ 5 e
ugel el ATl fahas fAste & a1 foha, dar

T 3T fAperr gem?
1. 5 2. 15
3. 20 4. 25

Brothers Santa and 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?

1.5 2. 15

3. 20 4, 25

qEI3 & HHTHH (5,6, 7, m, 6, 7, 8, n) H
IHIAMOIAT HTET 6 TAT Sgeieh (FTH Tl

IR 3Tel QTell 3h) 7§ df 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
mXn=

1. 18 2. 35
3. 28 4. 14

T A PeeR Osaw & 3eR &1
HIEFT 1 @Us exiar aram &, 5 gs5
R @us RYd § 386 FAGR 10x 10 X
S5TAC AT AT Fhdd fohdeir afgar Frer
ST Fehat 82

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

Rl 3g ey H Ue MAPR FeX gl
P P Th gd F T AT § 0
MeThR Jefgerr 87 1 @l d Folgel &I
B swaen 2 e g 1 @A §1 P F+
fohdelT T g & 81T 87

1. 2.

3. 4.

wlut o |r
@WIN ©|w



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
is filled with liquid?

1.1 2.3

8 8
3.2 4, 2

8 8
RaFd TU=T W ; F2, , D8, C16, B32,
AB4.
1. C4 2. E4
3. C2 4. G16
Fill in the blank: F2, , D8, C16, B32,
A64.
1. C4 2. E4
3. C2 4. G16

4T \PART 'B'

x =0 & 3F-9rH, Bolel Cos;(x) F CoR-
3eehe faEaRor 1 siferavor e &
1. o 2. T
3. g 4, 1

The radius of convergence of the Taylor

series expansion of the function —Cosﬁ @
around x = 0, is

1. o 2.

3. I 4.1

hleed HHTeheTT

1 et —1
— f : dz
2mi J, cosh (z) — 2sinh (2)
FI, Toheh dlghehl € & FHIGT dTHES

THAOIT AT &
1. 0 2. 2
3. —8/V3 4. —tanh G)

The value of the contour integral

1 e*? -1

d
2mi J. cosh (z) — 2sinh (2) z

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

23.

23.

24,

1. 0 2. 2
3. —8/\3 4. —tanh(3)

z=0 & 3ME-IH TR efshd faeazor
F(a,b,c;z) =

[ee]

Za(a+1) ---(a+n—1)b(b+1)---(b+n—1)z

cc+1)(c+n—-1n!

n=0

T aRANT M3E gERSAAICHh Bolel
F(a,b,c;z) To%T GeRiacel T s FHATTT
AT &

L F(abcz)= =Fl@a-1,b—1,c—12)
%F(a,b,c;z) = éF(a+1,b+1,c+1;z)
F(abcz)=ZFla-1,b-1c—-1z)

> w0 N

%F(a,b,c;z) = %F(a+1,b+1,c+1;z)

The Gauss hypergeometric function F(a, b, c; z),
defined by the Taylor series expansion around
z=20as F(a,b,c;z) =

(oo}

a(a+1) -(a+n—-)bb+1)-(b+n-1)
Z c(c+D)(c+n—-1)n! z

n=0

satisfies the recursion relation

d c
1. EF(a,b,c,z)—EF(a—l,b—l,c—l,z)
d c
2. EF(a,b,c,z)—EF(a+1,b+1,c+1,z)
3. %F(a,b,c;z)= aTbF(a—l,b—l,c—l;z)
4, %F(a,b,c;z)= aTbF(a+1,b+1,c+1;z)
A 6 X T v ar TodaT IRfeed W g,

TH & Ucds U & Al Addd g &

T YHHTT SCod @ IHOT Al E,

W AEY FHAM +p T -p &k @Yl ar

ETheT X +Y  3HeIOT HT § Teh

1. dcd &, 5 & WA +u | §, aar
ALY 0Td AR faaadd ov2 & 1|

2. YHATT S HI, ALY 0 JAT HATH
g 20 & ATY|

3. o 1, [ ar WA +u W §, aur
ALY 0 TG AS Aol 20 & AT

4, YAMAT §ced, ATET 0 dUT HAllsh
gl 0v2 & IOl

)’



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 o, but with means +u and - g,

respectively. Thenthe sum X + Y follows a

1. distribution with two peaks at +4 and
mean 0 and standard deviation a+/2

2. normal distribution with mean 0 and
standard deviation 20

3. distribution with two peaks at +u and
mean 0 and standard deviation 2o

4. normal distribution with mean 0 and

standard deviation a2

Toleh o fIET faRelvor & UR W Ecd
31T G, Toleh T A h, AecEATT IR kg
v faata & gerer $r afa ¢ & aiar #ir
3TART #h Uah AfAaedOed aa T, &l
gReTRa fRar a1l T, FT T A

3eaTd H g
hcS hc3
L g 2 g
/ G /ﬁ
8. hc*k3 4. Gc3

Using dimensional analysis, Planck defined
a characteristic temperature T from powers
of the gravitational constant G, Planck’s
constant h, Boltzmann constant kz and the
speed of light ¢ in vacuum. The expression

for Tp is proportional to
’hc3

hc5

1L =

k%G
o . [
hc*kd ' Gc3

A 6 98T 0 dUr 0’ ERT ITAWMAT
& IF AW (x,t) IAT (1, t) &1 V&Th
0 afd v=pc & Y 3edh I HH U
x-378T & FATAR Todm gl TG Acerd &
W’EITFTWx+=x+CtH?JTx_=x—ct%,
ar 0 dUr 0 H HEAT FAdTT AReCH
FUTERUT Ig 9 AT &

;) _ x——Bx ;o X4 — Px—
L n=Tm =T
’ 148 ’ 1-B
2. Xy = ﬁ X4 aar x. = ﬁx_

10

26.

217.

27.

28.

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

4, xL = /gm aur x. = gx_

Let (x,t) and (x',t") be the coordinate
systems used by the observers O and 0,
respectively. Observer 0’ moves with a
velocity v = B¢ along their common positive
x-axis. If x, =x+ct and x_ = x —ct are
the linear combinations of the coordinates,
the Lorentz transformation relating O and O’
takes the form

1. xi= x\_/%" and x_ = x:}%—,
2. xh = %x;, and x_ = gx_
3. xi= x*;_"; = and x_ = x\'/l__—l;;ﬂ
4. xh = %xJ, and x_ = %x_

GOATT m & THh g SN URH H ARTH
Fr Tufa # g, 5 Hiex & Fas ¥ PRy
ST gl AR goFaedre unsk 09 g, g
& @l R Sl W UsSH & Ted @
3HHT AT & ST (g = 9.8 FH/A? ATe)
1. 9.80 # A 2. 9108
3. so1#vA 4. 7.02°%F=

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. 9.80m/s 2. 9.10m/s

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

qd R & U g1 & IR st w IR
AT 3AA TAF +Q W IS g1 geTd T
m TUT 37T +Q & Tk T JI & ddf I
FE ¥ 3T g a(KR) W @ A §l
gfe For & Afaefieaar da W) gfaefad §
' g€ BIC el T HEM 3H FOMT
angfea & @

2 2
1. ¢ 2. ¢
2megR3m megR3m
502 2
3 V2Q 4 Q

megR3m



28.

29.

29.

30.

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. Qo 2 _Qo
2megR3m megR3mM
V2 Q2 Q*
4,
megR3M 4mey R3m

AR A& vd HAT (q,p) I TH
a7 #r gfecer H=p%¢® gl gHecar
ITA-FHIOT T Teh gAY § (e &7 4
Jar B 3 §)

1. p=Be 24t g= 4 p24t

B
— Ap-24t A4 —24t

2. p=Ae , q=se

3. p=Ae”, =§e““
_ —A%t _ A A%t

4. p=24e , q=3e

The Hamiltonian of a system with
generalized coordinate and momentum
(q,p) is H =p?*q? A solution of the
Hamiltonian equation of motion is (in the
following A and B are constants)

1. p=Be 24t g= geZAt
2. p=Ae At g= ge—ZAt
3. p=Ae?, q= ge“‘“
4. p=24e~At q= %e"‘zt

ar HATR Tole FuTRA St gRAT x dar
1.1x & HAfAIT g, 3T Tolcl & g
WIdeFdih 3.0 dTel Wrdegd & N T
gawmdicear Vv U Jer & W &
Tafderd T Sa &1 g2E TORT & amet
i TRy & 3maer 3R &
1. +66% 2.
3. —3.3% 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
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31.

31.

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

1. +66% 2.
3. —33% 4.

+20%
—-10%

I FARE Iid x>0 dAT x <0 HA:
WA €, TUT €, dT Wdegd ATCIH
T M AT gl W U H Th THAAR
faega &7 ¢l e 3 A RIS & Ay
fdega & #Ior 0, S §l, 9 I3 A
AT HIUT 9, T AT ST §:

x>0

€,5in 8, = €, sin 6,
€,tan 6, = €, tan 0,
€,tan 8; = e, tan 6,
€,5in 8; = €, sin O,

H>wbh e

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
6, in the left half satisfies
x<0 x>0

€,5in 8, = €, sin 6,
€,tan 6, = €, tan 6,
€,tan 6, = e, tan 6,
€,5in 8; = €, sin 8,

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

FiA-AT AFedoT FHAHRON § AN g2
1. B, =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
By(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. B, =—By(x*—y?)
4. B, = BO( x3 —xy )

U gehrg & B, Wid x>0 H B2 ¥
quT 3 W S8 P Bl x <0 WA A
x>0 9d H Th 3 IMd v=vZ & AY
xy-ddl # Ueh AR arer, e ured
I (x-feem & FHAER) a1 A (y-feem F FHEER)

& gurn S & e (dw h A 35.
fras faT 3caan REgaae® s (EMF)

St gram?

1. 1=8 h=3 2. 4, h=6

3. l=6h=4 4, 1=12, h=2

A magnetic field B is BZ in the region
x>0 and zero elsewhere. A rectangular

loop, in the xy-plane, of sides [ (along the x- 35.

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?

1. 1=8 h=3 2. =4, h=
3. =6 ,h=4 4. 1=12, h=

36.

0 & L d& & Fa & FUT T Teh-
AT 3TFT 98 & 3ieY YT gegaAT=T
m & Uk HUT dr RAfd gamaE=iied @@
Boled Y(x) = \/%(Ssin (an) +— in (4nx)) T
fe=r sirar &1 afe sEdhr et A S g,

region are B, = 34,

THG IRUTH JAT ST T ATET AT HA:

g

h2 2h? 73 h?
2mL?’  ml? 50 mL2
2 h? h? 19 h2
' 8mL2 ' 2mlL? 40 mL2
h%?  2n2 19 h?
3. T2 2 and P
2mL mL 10 mL
4 h? 2h? 73 h?
' 8mL2 ' mL? 200 mL2

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

9 = [2(Zsin () + oim (B29)). i it

energy is measured, the possible outcomes
and the average value of energy are,
respectively

h? 2h2 73 h?
1. — —Sad =—
2mL 50 mL
h? h? 19 h?
2. SmiZ' ZmiZ and —_——
mL2 ' 2mL 40 mL
3 h?  2h? 19 h?
' 2mlL2’ mL? 10 mL?
h? 2h? 73 h?
4, 8_2’ — and 2
mL2 ' mL 200 mL

Bfaw 7 iy Faeor IR$ & e Ife
L,L, dur [, § a sAlRHATS

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

1. L (12 -12) 2. ihL,L,L,

3. ihL,(2[2 —I2) 4. 0

If L, L, 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,(LZ2-12) 2. ihL,LyL,
3. ihLy(2IZ-1%) 4. 0

A TR gISEISe WA & FHojd fasra &1
T GohA-gN  Ug WS FH YRR
aRafdd fhar Star & R Fer fasE
V) = -2+ L a o §, 5@ g
3 gl dRafda fase & a1 &
31fAereIOIR AT E,ypy,
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ndUl | W AR §, "d m T 0
nW%ﬁT%CRT;T | daT m 9T gl
nHﬂTmW%ﬁT%,WZqTFIﬁ
st NeT FalcH FEAI n, [ dAT m
W gEgsed: AR §

> w0 NP

Suppose that the Coulomb potential of the
hydrogen atom is changed by adding an
inverse-square term such that the total

9

2
potential is V(%) = —Z% +5, where g is

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 onnand m, but not on [

4. depend explicitly on all three quantum
numbers n, [ and m

oY gag-favder gfeedr & fFoeOs
A E, du E, ¥ WId NfFHcreIOes
AU FwAA: 1) Jwr [2) &1 IfE TET
t=0 W dF |t =0))=sin|1) + cosH|2)
#AE A AT ¢ W QORO®) & AW
grem:

1. 1

2.  (E;sin? 8 + E, cos? 9)/@

3. eifit/hging 4 eib2t/hcog 9
4

e HEit/hginZ g 4 e~iE2t/h g2 g

The eigenstates corresponding to eigen-
values E; and E, of a time-independent
Hamiltonian are |1) and |2) respectively.
If at t =0, the system is in a state
[Y(t = 0)) =sinf|1) + cos8]2) the
value of (Y (t)|y(t)) at time t will be

1. 1

2. (E;sin?6 + E, cos?0)/\/E? + E?
3. elbit/hging 4 eiE2t/M cos 0
4

e iExt/hgin2 g 4 e~iE2t/h o529

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

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

38.

39.

39.

40.

40.

41.

The specific heat per molecule of a gas of
diatomic molecules at high temperatures is
1. 8kg 2. 35kg

3. 45kp 4. 3kg

9 TH e THfae g @ uRfAS
AT V, § 3V, dh wGSAG: faraRkd
fRaT ST B, 39 A9 T, § T A
aRafcd gier g1 ar 3egard T/T, &

L3 2 (@)

Q" "

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

1 1\2/3
L2 2 (5)

n1/3

(5) 4. 3
AT V. HT T §adn, ogd e
% N3 §, TH B d GO garT ar
3ugst # dfed g Ifg o 3uEs &
AT V/3 &, @ 38 a3t
TEIT AT TIXOT §
1. N/3 2.
3. VN 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

T F #, e Rrufaftsa ot
?WW@%MV(@:(XMHW{X
T MR §) & T fRar S B
Hfaaor e ¥ (8= )

amm 2mm
1L ’ﬁ?’azhz 2. ’B3a2h2

smmn 3mm
3. ’B3a2h2 4. ’/;30[2,12



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 = —)
kpT

1 4mm 2 2mm
' B3a2n? ' B3a?n?
8mm 3mm
3. B3a?nh? 4. B3a?h?

forelt v 97 & faegd arT 1 #r dleedr
VR AIRar &

1%4 2
1=1(1——)
0 V()

JGT 1, aUT V, 3] g1 TRl warer & a7
I 9] ol V@l Seld §4 1 1 AT
forar Srar 81 graer v, @ /I, e
38 gR uiRa R o @+a &

1. I-V? 3Tel@ &1 9durdr U9 y-3d.E@3
2. I-V? TG HT y-37d:@S AT JG0Tm
& 3eIUTdT T RO, T4 y-37d:T3
VI-V 3o &1 Yaurdr Ug y-3id: @3
4. VIV 3O & y-Ad:@S dAT JaoTdr
& 3IId HT ROT UF y-37d:TS

The dependence of current [ on the voltage
IV of a certain device is given by

VZ
I=1 (1——)

where I, and V; are constants. Inan
experiment the current I is measured as the
voltage V applied across the device is

increased. The parameters V, and /T, can

be graphically determined as

1. 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-V2 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
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43.

43.

44,

e ¥ T cugrareRs T 7 A
TAF dh-8R H TROT AT tyy,

+5V

L =D

IRYY T HROT Aeid 3TadH B ST doh-

3T A 9T B 30 HHHAUT & Ad o
1. (0,1) - (L1 2. (1,1) - (0,1)
3. (0,0) - (1,1) 4. (0,0) - (0,1)

In the schematic figure given below, assume
that the propagation delay of each logic gate
IS tgate-

+5V

oo

The propagation delay of the circuit will be
maximum when the logic inputs A and B
make the transition

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

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

T @y I [Afgse aeear v, & T
IROYT F AT dreedr V, #, FT aier &
#H O Hi9-a1 Fsaadq gfafafca sar g2

05

o5 N/

10K
Vi
~, BbK
Vi o —mn— v
—0 [+]
0.5V
5K

10K
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e N
TN

0.5
0.0

3.0
2.5

0.5
0.0 \’

3.0
25

0 A\
00 N

3.0

25 et

A

 1s N/
1.0
05
0.0

0

Given the input voltage V;, which of the
following waveforms correctly represents the
output voltage V, in the circuit shown below?

0.5 \
3 0

-0.5 \ /

45.

3.0
25
20

1.0
05
0.0

3.0
25
2.0

1.0
05
0.0

3.0
25
2.0

1.0
05
0.0

3.0
25
2.0
> 15
1.0
05
0.0

10K

v o Vg

10K

0

P Te1 & TH AV W W TH
AT LED &I diadr §eel dialeed 4, = 660
nm W AT MFAIT g, AdsS 20nm F
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qrYy| I HENoT Ul AR & Ay
a— KA —2) & & F oIl §, S8l a,
T K Gl A g, 3aAqWed & fAspelar
g1l EIAM:

1. Mo-Reafa, mfae daar de ar.
F FAY @ g

2. Aa-farafa, e smaf@a dgar
§¢of & 91y

3. drd-faraiud, M3 dadr
geoT & §I W gir
4. oTo-faEafud, T 3FEARAT digdr

§eod & "I
The intensity distribution of a red LED on
an absorbing layer of material is a Gaussian
centred at the wavelength 1, = 660 nm and
width 20 nm. If the absorption coefficient
varies with wavelength as ay — K(1 — 4¢), 47,
where a, 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
3. red shifted retaining the Gaussian
intensity distribution
4. red shifted with an asymmetric
intensity distribution
HIT \PART 'C’
Folel

48.

f() =60 + Z & s

(STeT 6(x) %ﬁm%—aw% & HRA
FATROT [ dx e*f(x) F4T §?

1 1
T o1-ik 1+ik
1 1
k+i k—i

What is the Fourier transform f dx e™®* f(x) of

fG) = 80) + Z 26t

where §(x) is the Dirac delta function?

1-ik 1+ik
1 1
3. — 4, —
k+i k—i
AT THIRIT

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

(2n)? w?—-k?—-—m?+ice

¢3(X,,t’)
+——m +Le)¢>(x t) = —-/1¢> (x,t)

+ m? — Le)q.’)(x, t) = =31 ¢2(x,t)

92

1 (5

2. (?—£+m —Le)q')(x,t):)t(/)z(x,t)
G-
(——ﬁ+m —ie)p(x,t) = =1 ¢3(x,t)

The integral equation

¢(x, t) = /1[ dx'dt’
do dk e k(x—x")+iw(-t"
(2m)? w? — k?

$3(x',t")

—m?2+ie

is equivalent to the differential equation
2
92

o aatmt e

( )
(atz 2+m —l(:')
(ﬁ—é+m —l(:')

2. PCx,t) =1 (x,t)

w

(x,t) = =31 ¢2(x,t)

4, o(x,t) = =1 ¢3(x,t)
Teh ©: 3add HHG G ={e,a,b,c,d, f} &l

THE VT cIfeiehl T Teh 19T fola=T geiiar
T & (e & ¢ &1 dcgdA® 31939 e gl)

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

e X f y z

—HhlolO|T|| D
ol O|T|D| @D D

gfafSear x, ydar z &1 g arfed:
l. x=a,y=d ddl z=c¢
2. x=c,y=a ddl z=d



48.

49.

49.

50.

. 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

o |O|(T||®D
—hlo|O|(T||D|D

The entries x, y and z should be
l.x=a y=d and z=c

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

Sga fx)=3x*—4x—5 & Hal @A
IeRTacl #geaaXhae fAfr garr ¢od qe#,
URTAS A x =2 Torr Sirar g1 3mre

JeRTId # IHHN Al $HG fshead g

1. 1671 2. 1.656
3. 1.559 4. 1551

In finding the roots of the polynomial
f(x) =3x3—4x—5 using the iterative
Newton-Raphson method, the initial guess is
taken to be x = 2. In the next iteration its
value is nearest to
1. 1671

3. 1.559

2. 1.656
4. 1551

%A F & Fol E dUT AT p dTel T T
a?ﬁmga?ny_—l (E“’“)ﬁtrﬁraﬂf@m%l
% F & T & 39T v = (0,0,c) & T

aTfcrelier F/ % # gear y' g

1. y’=y+lln(1—,82)

2. y—y——ln(“ﬁ)

1-p8
3. y—y+ln(1+£)
4, y—y+21nc+£)

50.

51.

ol.

52.

For a particle of energy E and momentum p

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

y = %ln (?—Zi). In a frame F’ moving with
~P3

velocity v = (0, 0, Bc) with respect to F, the

rapidity y’ will be

1 y’=y+In(1-p?)

2.y —y——ln(Hﬁ)

3.y —y+ln(1 //;)
4. y—y+21n(1+£)
S Weldl F(q,P) = ¢?P &RT Us fafga
F‘TiHTUT (q.p) » (Q,P) Bf@ees H(q,p) =
ror? +L¢* (%t @ T p I E) W B
1T &1 (Q, P) T IfA-THEOT §:

1. Q=P/a TU P=-4Q

2. Q=4P/a U P = —BQ/2

3. 0 =Pla Frmp:—zqiz—ﬁg

4. Q =2P/a TUT P =-PQ

A canonical transformation (q,p) —
made through the generating function
F(q,P) = q*P on the Hamiltonian
> B,
H = —

(4. p) 200 +74
where a and § are constants. The equations
of motion for (Q, P) are
1. Q=P/a and P =-8Q
2. Q=4P/a and P = —BQ/2

3.Q0=P/a and P=—%—ﬂQ
4, Q =2P/a and P = —BQ

(Q,P)is

Afaw & afalier v 7 @1 e
L=%m3‘612+m(5c22+5c32)—%kx12—%k(x2 + x3)?2

& fear srar g1 aifa & F&aa7 3R g8

1. Hdel Sl

2. Hhad Fotf, 3w T FT TH geh Td
FIUT AT HT TH gch

3. &had ol g YWF AT FT TF "cHh

4. Shadl T TG HIUIT HAIT H Th Gch



52.

53.

53.

The Lagrangian of a system moving in three
dimensions is
1 1 1

L= mef +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

4. only energy and one component of the
angular momentum

B R& & Mo S, W AR o &
THTHATT 3AA Oelcd p I@AT gl 394
AT a < R/2 FT TH BT el S,, FEH
e fgar amar g1 o fF T & gt
I g, et et & Fg @lewr b=naR/2 A
ERICTE

S, % 3ieX foig P WX fagga &7 &

R . R > A
1. Zaq 2. 2= (#-1a)
3&g 3gpa
R a
3. Zq 4. L
6o 3&9R

Consider a sphere S; of radius R which
carries a uniform charge of density p. A
smaller sphere S, of radius a < R/2 is cut
out and removed from it. The centres of the
two spheres are separated by the wvector

b= iR /2, as shown in the figure.

54.

54.

55.

55.

The electric field at a point P inside S, is

R R > ~
1. 2q 2. 2= (#—fa)
3¢&o 3gpa
R a -
3. Zq 4, L
680 3€0R

forely faRrse fader oot # foepd aor goshrr
At & AT (IMFAT SHEAT H) HAM:
E=3%+49 dar B=3 gl 308 %A &
T Tolel alell T Sfscdd Wats  faefa
& & URHAOT urar § |E'| = 4. 388F AT
AT e & HT IRAT |B| B

1.5 2. 9
3.0 4. 1

The values of the electric and magnetic
fields in a particular reference frame (in
Gaussian units) are E = 3x + 4y and

B = 32, respectively. An inertial observer
moving with respect to this frame measures
the magnitude of the electric field to be
|E'| = 4. The magnitude of the magnetic
field | B'| measured by him is

1.5 2. 9

3.0 4, 1

T THAA Jah &F B H faegd Orr |
FI dgd I T Trel, foaehr Bsar a §, &t
@T ST gl afe o & o9 fGum oA &
fAfgse foRar STar g, df 91r ) g F aor
Sl YT T &

1. F=0 dA T=mna?lIAxB

2. F=EIxBaamr=0
41

3. F=:‘—21x3 T T=IAXB

1

Hoéo

A loop of radius a, carrying a current 1, is
placed in a uniform magnetic field B. If the
normal to the loop is denoted by i, the force F
and the torque T on the loop are

1. F=0and T =nad’IAix B

2. F=ErxBand T=0
41T

3. F=i‘—;1xB and T=1AXB

1

Koo

4, F=0and T = IB
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56.

S7.

Teh AT UYeh I HJIEY HIC, UIRd 2a Fl
Ush gaT gl oer afeer k & TM f3emst &

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

0?2 92 1) 5

W-l- W-l_(__ k )]IIJ(X y)—O

FI AT Fd Th Boled P(x,y) & Jal |
Ty fREpa-gadher faurd arfr Sl €
eia A faur $r Iegfed o &

L o= ¢ (k2 +2)
2. 0= c? (K +5)
3 0= (K2+1)
4, w?= (k2+m)

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

92 92

+ ot “’——kz Y(x,y) =0
ox? = dy? c? Y

with the boundary condition ¥(ta,y) =
Y(x, £a) = 0. The frequency w of the lowest
mode is given by

L w?=c* (k2 +5)
2. w?=c (k2+5)
3. w?=c? (kK2 + 1)
4 w?=c (k2 +1)
fasa V() = mwx®+ gcoskx ¥ e

GOAT m & TH HUT W AR &
qHaST (gAffae) fawa %mwzxz Eﬁr@ﬂ?ﬂ
A, g # 9UH FE Th HNeIEaed St J
gRade &

ZIZ:LZ))

1. gexp (—
") 4 gew(~35)

k%h
2. gexp (me

3. gexp(

19

57.

58.

58.

59.

Consider a particle of mass m in a potential
V(x) = %mwzx2 + g cos kx. The change in
the ground state energy, compared to the
simple harmonic potential imwzxz, to first
orderin g is

1. gexp (_ 2’622) 2. gexp (2’;212)
3gew(-30) 4 gew(-5)

T V(x) = alx| # TUT gegAT m &
Teh $UT & WKB TfeeTehesT

medx=(n+%)hn,

(ST8T a dUTh aclel fdg & dUr n=10,1,2-)

¥ feifa sof-ert &
hma 1\12/3
=[]

2 b= [z ee

5= [ )

The energy levels for a particle of mass m in
the potential V(x) = a|x|, determined in the
WKB approximation

b

mf E—V(x)dx = (n+%) hr,

a
(where a, b are the turning points and
n=20,12-),are

L E =[]

2. B, = [ 22 (n+ 1))

Th @7 H gIAT m & Th HUT fasa
V(x) = —ad(x) (ST&T a TH o 3K §), &
gorg A arfaeler g1 3§Hr ey gEAr H
UGS (Ax)(Ap) F AfARadar &

1. 2h 2. h/2

3. h/V2 4. \2h



59.

60.

60.

61.

61.

A particle of mass m moves in one dimension
under the influence of the potential V(x) =
—ad(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)=f:—mﬁx4 H GcgAT m &7 Th

T W AR | GHAR ST T aLaThered
1/4 —

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

s

[ %f_m dxx?e~®’ =1 gur

o 2a
S0 dx xtem® = T IUANT W |
TY- 4q2

8 z2p1/3
2 o B

3 32p1/3
4, Smhﬁ

The ground state energy of a particle of mass
2

m in the potential V(x) = %x“‘ , estimated

using the normalized trial wavefunction

P(x) = (Z)1/4 e—axz/z’ is

T

a1
[Use ’g [® dx x?e~*** = — and
T Y= 2a

& (e 4p—ax? _ 3
J;f_w dx x*e =l

3 32p1/3 8 32p1/3
1 2 n2p 2. 2 n2g

2 p2p1/3 3 22p1/3
3.3mhﬁ 4, 8mh,8

TN Geled 10”7 WA 9fd oo HHA. W
Cs WABT & wh W W faar| s«
HASUT gl FUN & T & sFEel adeeed
& AN g, I & d9 g8 foIhedd g
(Cs 3] T gedATT 22.7 x 107%¢ fh.am. o)

1. 1x107°K 2. 7x107°K
3. 1x1073K 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 10726 kg.)

62.

62.

63.

63.

64.

2. 7x1075K
4, 2x1078K

1. 1x107°K
3.1x1073K

FId 3FaT W T dF H AdRe Folr
E(T) @9 T W 37 YR AR 9m=r a&m
E(T) =aT?+bT* & o9 & Th Heled &
& A Terdr S(T) &

1. %aTz + ibT" 2. 2aT? + 4bT*

3. 2aT + ng3 4. 2aT + 2bT3

The internal energy E(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), as a function of
temperature, is

1. %aTZ + %bT‘* 2. 2aT? + 4bT*

3. 2aT + ng3 4. 2aT + 2bT3

T WAt dcg X, ¥ WX &1Rd @i ar &,
S 3T U TR ded Z d &R&d giar gl
X A YdTHPETIAH A, g dAYH Zds
F &S A, gl IE, URA H Hddl X &
Ny A &, 3fed FAA (¢« 1/2, A
1/2;) W Z & AT i Fear gref

1 2 M2
L 242z Not 2(A1+42) ©

3. (A1 + A,)?N,yt? 4. (A + 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. 2232, Not? . (jﬁiz) A

4. (A + A,)Nyt

3. (A1 + 1,)2N,t2

Th HURAT Gk @ quid: smeoied
AT FAICGR Colel & &= g1 39 3TH
g & e el #F UF F 10° HOT T
YA ST & W—craqﬁ"raﬁrﬁmaﬂﬁgtf
AT & @hel o faearw A uRseHAS

HagaAMNeTdT I 01, &
1. 89 2. 11:12
3. 17:18 4. 3536
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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. Th fac Jregshalt ARar & i a1 ¥ AT
1 & dgEe foet raear fet & sla-ar s
& )

Reset

3.
2.
Reset
3 4,
0
Reset %
4,

66. HRY Fdle AT H, AN S-3ffeyr HATAT
& & f, 3elh YA GeIAT m, &
fp=% gRT Tefd &1 T a TH
Igefash uraer &, foreRr feiRor arhr gl
AT m, = 6400 £ 160 MeV AT f, = 180 +
15 MeV Tah AT & JTgHSST AT o

ot §1 a & o 7 IR

Reset




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

relation f, = % , Where a is an empirical

Jmp

parameter to be determined. The values
m, = 6400 + 160 MeV and f, = 180 +
15 MeV  correspond to  uncorrelated
measurements of a meson. The error on the
estimate of a is
1. 175 (MeV)*?

3. 1200 (MeV)*?

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

AP, ST Pl AT HT Teh THATNT
THUET R §, H Selaciar W aar| afg
W kTH A FolFcir w1 qRETUT  Hew
e(k) = ck (38T ¢ T IR §) forar Smar g,
ar Bt FAT &, Solaell ST TEIT-UAE p

W 30 YR AR &
1. EF oC pl/z 2
3. g x P2/3 4,

Er X p
€p o p1/3

Consider electrons in graphene, which is a
planar monatomic layer of carbon atoms. If
the dispersion relation of the electrons is
taken to be e(k) = ck (where c is constant)
over the entire k-space, then the Fermi energy
& depends on the number density of
electrons p as

1. & oc pt/? 2.

3. & o p?/3 4,

& X p
gy o pl/3

A fF ARt fr ey swer A
BIAledl T 3gied aReT AfGT & 3qard H
g1 afE n IR fr WA TeAed § dAT c
et T afa g, dF e Imafed §

1. 2mcn 2. 2men
3. V3men 4. mcen/2

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. 2ncn
3. V3mcen

2. \2mcen
4. men/2

69.

69.

70.

70.

71.

71.

Rt Thieh H TH golgeieT &7 93 Foll, Th
faferse k-feem & faw  e(k) = A — Bcos2ka
F T H § 8T A T B 3R § aur
0<ka<m k @ T 9IRTT W oA

&1 gel-otaT SIagR giem:
1. Z<ka< Z 2. Z<ka<nm
4 4 2
3. 0<ka<?Z 4, T<ka< ™
4 2 4

The band energy of an electron in a crystal
for a particular k-direction has the form
e(k) = A— Bcos2ka, where A and B are
positive constants and 0 < ka <m. The
electron has a hole-like behaviour over the
following range of k:

1. Z<ka< & 2. I
4 4

E<ka<”

3.0<ka<?Z 4. Z<ka< Z
4 2 4

2Ti & e WA H HGT HIEAT H

sodcieeh Aeard  [Ar]3d2%4s? & HARTS

Haeirane Afcsel #, 39 [J=aa & v

T & & Hla-ar a9g A4 g2

1. 'F, 2. s,

3. D, 4. 3p,

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

1. 'Fy 2. 15,

3. D, 4. 3p,

eI &7 03 T & 39T A §F TF
ARIROT AT 9HIE 9T H 660 nm
AT (FIFCH) Y&T & °cehl & dIg &l

faures &
1. 12 pm 2. 10pm
3. 8pm 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. 10 pm

3. 8pm 4. 6pm



72.

72.

73.

73.

Th S-ER WA & Foll FR 2 eV @
quhd gl A 6 e e A 4% 102°
TRATY] & AT AT & YE Blel o WA g
7x10%° WA 3cdfdd 3faear & dd
R STa €1 Fad Th R Tod@ A fhdell

Falr [Feperafi?
1. 2461 2. 22.4]
3. 98 4. 48]

The separation between the energy levels of a
two-level atom is 2 eV. Suppose that
4 x 102%° 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. 2461 2. 2241
3.9817 4. 48]

g6cl p3lel dloelssy (LHC) # 27 fpat. el
Teh dJellhR 9 H & FA Foll arel Wele
AT 3o feamst 7 aika gt &1 v dieia-
Geled JaTeT T GeaAT-he-Foll IS 14 TeV
g A W Uy H aiRd A H 9T @@
WA arel 3T T T ASdA Aleelohead

T § 9 82
1. 12ns 2. 12ups
3. 1.2ns 4. 0.12ps

In the large hadron collider (LHC), two equal
energy proton beams traverse in opposite
directions along a circular path of length
27 km. If the total centre of mass energy of a

23

74.

74.

75.

75.

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. 12ns 2.
3.12ns

1.2 us
4. 0.12 ps

A 6 ga g wfoss &7k, vfa Sgfeemia
H1 gsE Foll fAfdse wh Bl U
Es(33AD) ¢ Es($0Zn) &

1. 2:3

2. 4.
3. 5:3 4, 3:

3
2
Let E5 denote the contribution of the surface

energy per nucleon in the liquid drop model.
The ratio Eg(3ZAl) : E5(53Zn) is

1. 2:3 2. 4:3
3.5:3 4, 3:2
R JIAAH & HJAR Al ARSI

AT ek meet & (e feam amm &
& T el & v g, =1, g, = 5.586, T

Teh 7l & T g, =0, g, = —3.826.)
1. —1.913 py 2. 14.414 py
3. 4.793 uy 4. 0

According to the shell model, the nuclear
magnetic moment of the 2ZAl nucleus is
(Given that for a proton g; =1, g5 = 5.586,
and for a neutron g; = 0, g, = —3.826.)

1. —-1.913 uy 2. 14414 uy

3. 4.793 uy 4. 0
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