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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
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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
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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 wand « The ratio of the
area of the uncovered patches to the total
area is

1. p pht 2. pft

3.p p 4. p
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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
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3. AMy friend Raju has mo
said R a m.he hasQeks than dl000
bookso, said Shyam. fi\
has at | east one bookc

RA N %ne of these statements is true, how many
s,  Pooks does Raju have?

1.1 2. 1000
3. 999 4. 1001

4 T NG®& PpP| % N?2py 60YO REB
1. Ueg 2. Ei o0} %y 9
3. Ai Uy 4, Thrg A

4, Of the following, which is the odd one out?
1. Cone 2. Torus
3. Sphere 4. Ellipsoid
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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. 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.
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1. 10 2.9

3. 8 4. 7 9.

N is a four digit number. If the leftmost digit is %change ) (2014) (2015)
removed, the resulting three digit number is O o +10
1/9" of N. How many such N are possible? ﬁem 10

1. 10 2.9

3.8 4. 7 5

oy, O %y WO G@Yv Rg el t 0o O —

1 iAdAB©DBCDOOW60 | T 120 -5

%y %i 1 RNy ABEDR B
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AB and CD are two chords of a circle

subtending 60~ and 120" respectively at the Which of the following inferences can be
same point on the circumference of the drawn from the above graph? o
circle. Then AB : CD is 1. The total number of students qualifying
1 VoL 2 VL in Physics in 2015 and 2014 is 'ghe same
3 1|/Ic.r1Dp 4 35 BIP;I_ 2. The number of students qualifying in
T - VIoVIG Biology in 2015 is less than that in 2013



3. The number of Chemistry students 11. The relationship among the numbers in
qualifying in 2015 must be more than the each corner square is the same as that in
number of students who qualified in the other corner squares. Find the
Biology in 2014 missing number.
4. The number of students qualifying in
Physics in 2015 is equal to the number of ; 9 /. AV, /
students in Biology that qualified in 2014 1 1A
K A&%i k2AG G UN % eUo expli O
n%i Nd Ay Ul %bay?2o@B AR U %y
I';é;xOBB n3/4 ri/m §E?%@ {p o8 3511 Nete
@¢Ny n% 0UB N| ReletpiCH] 1T i 25 18
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1. 10 2. 8
3.6 4. 12
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12. T NG R PpIpy sin(0R) ¥ Oy N ¥
P NEHR B
Fig-1 Fig-2 1. 0.5 2. T® —
1.1 2. 2
3.3 4. 4 3. ™M™ — 4. ® —

What is the minimum number of moves
required to transform figure 1 to figure 2? A | 5
move is defined as removing a coin and sin(0.5)7

pla}cin_g _it such thgt_ it touches two other 1. 05 2 T®
coins in its new position.
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PRNG @ ppy %esNN 1y nykBi ¢ O 16| Thesetof numbers (5,6, 7, m 6, 7, 8, n) has

an arithmetic mean of 6 and mode (most

B?B__ L frequently occurring number) of 7. Then
1. Oy ROl WUl jHy x a &=
2.007 %1y y & xRy 1.18 2. 35
3. 01 %l pPOUIy Ry 3. 28 4. 14
401 BO| UQUly kg x 18. kA8 O ROAPW@ 6 T1 & 2% @ Y =
Which of the following statements is t" WA O QVO? ) ?/“J Uy £ x5+ Hox G B 8 '
logically incorrect? O ¢ EREI I R bW pm O] wli
;. :alwaysspflaklyhetruth b3y O %y ykD% O n#%i Ng ¢
. I occasionally lie ]
3. 1 occasionally speak the truth Ayp ol ¢ B
4. | always lie
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Nl

How many times starting at 1:00 pm would 50 cm
the minute and hour hands of a clock make
an angle of 40 with each other in the next 6 1. 50 2. 100
hours? 3. 125 4. 250
1. 6 2. 7 ) )
3 11 4. 12 18. The diagram shows a block of marble having

the shape of a triangular prism. What is the

© . < < oA e maximum number of slabs of 10 p 1T VA P®
| 104 Pwio@op y ONAGPIFA) OB T U size that can be cut parallel to the face on

Ay tyRypoe ONE Of AOme& 6 OAUjwhich the block is resting?
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1.5 2. 15

3. 20 4. 25 c

Brothers Santa and Chris walk to school "

from their house. The former takes 40 N

minutes while the latter, 30 minutes. One 50 cm

day Santa started 5 minutes earlier than

Chris. In how many minutes would Chris 1.50 2. 100

overtake Santa? 3. 125 4. 250

1.5 2. 15 ) o ) .
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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. - 2. -
3. - 4. -
O@C #tN } O@iF2 , D8, C16, B32,
Ab64.
1. C4 2. E4
3. C2 4. G16
Fill in the blank: F2, , D8, C16, B32,
Ab64.
1. C4 2. E4
3. C2 4. G16
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The radius of convergence of the Taylor
series expansion of the function
around @ TI, is
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3. - 4. 1
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23. The Gauss hypergeometric function "O Yoot

defined by the Taylor series expansion around
a
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satisfies the recursion relation
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around the unit circle 6 traversed in the
anti-clockwise direction, is
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25.

25.

26.
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Let @ and @ be two independent random

variables, each of which follow a normal

distribution with the same standard

deviation ,,, but with means * and 7',

respectively. Thenthe sum & follows a

1. distribution with two peaks at ‘ and 26.
mean 0 and standard deviation ,, VC

2. normal distribution with mean 0 and
standard deviation ¢,

3. distribution with two peaks at
mean 0 and standard deviation ¢,

4. normal distribution with mean 0 and
standard deviation ,, VIC

and

3. o — 110 —h
4w —a il —o
Let ot and e be the coordinate

systems used by the observers U and Oa
respectively. Observer Usemoves with a

velocity 0 T calong their common positive

waxis. f @ o wand ® o odre

the linear combinations of the coordinates,

the Lorentz transformation relating 0 and 0ae
takes the form

1. ® —— AT & ——h
EwWN| 600dvk ¥p B0 Agel _ _
y AGOE Wy vy RO g sy DPQ 2. ® — o AT & —®
UwN O i 0 %y ¥D A Ay ARl . o .
G‘Iu ‘JX / Taq/lui{u ‘4+ 3w AT & i
} Oxi A %@% o% yeOUBIKI % 130 L L
00@0y 8 YI N¥%x3p) TAYx u P 4, — o AT & —w
y N o8
1 — 2 — 27. s gO0x M 3%ye ¥ AfT AP zRy dwo
— — %y RHIT,I5 JEB@®&E ~wAy | bP| K
3 4 o Ay id REB] On 81AF@ME.X BBAT |
Using dimensional analvsis. Planck defined % i O eOR O OGN % Tl Qx
sing dimensional analysis, Planck define oo
a characteristic temperature “Y from powers PP ¥y "AgJAOA(g-QSOQD[O"; INJ
of the gravitational constant "Q Pl ancko6sl 9800f] 2. 9100 |
constant "Q Boltzmann constant ‘Q and the 3. 8910 | 4. 7.020p |
speed of light win vacuum. The expression
for Y is proportional to L 27.  Aball of mass & , initially at rest, is dropped
1 _ 2 _ 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 timeis
3. — 4 — approximately (take g = 9.8 m/s?)
1. 9.80m/s 2. 9.10m/s
. e . . . 3. 891m/s 4, 7.02m/s
O) NM3% T a3kl 0V U g } Oxi kKA
NI gy 18 O009 ofo 1 1 4 wheeRTH % 28. Oy AYOH % UAx % Ay @ UdvY.
GaA? 0 7 adPy T }N¥ yONL z0 BB, N 20|W TBcA| Ay i (O3B ]
@y a % PO AUIy B xd INITWEg % 6 1T g0 ®@%ey % 0Ax 3% 0
o %Ay Bwhx 0T K © OB v s pP|lIigygLOY 00@¢y Aypiy R
P40 11 j0e%iPpwOwk i %ON| Uy Uy Uk @l edlaP 3y AP i OgUi,; U0 O¢
g0y wi g1 xRB9¢O U|lI}) BB i OR TWNFRO0 v%ddy {P %l &
1. ®© —Ii1pmw —h z OB % pyo9
2. — o I 10 —® 1 2
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Four equal charges of 0 each are kept at
the vertices of a square of side Y. A particle

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

of mass & and charge +0 is placed in the 1. 0N 2. c

plane of the square at a short distance 3. odb 4, p

® L 'Y from the centre. If the motion of

the particle is confined to the plane, it will 3. yD»pORME wpi niTjyo m OO

undergo small oscillations with an angular NP R e

frequency : OgUxi i 115 QUIOGUXF OFxO
— Pl O@| Ay Tl Ry 1o %R & %ub Oy |

Lo 2 T awxf a| Bp ipx[yDxO y idOE v Py 1

3 o 4 OWxi a| s xON;RpDy xJ] ybx

PwAl 3%i¥Iby o671 xRB Ay i

g &wd NiWeg cOupWA A <€l o % X<0 >0
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1. 7 6Q , n -Q

2.9 6Q ., n -Q

3. n 0Q, n -Q

4, n ¢oQ , n -Q

The Hamiltonian of a system with 1. 1 OB+ 7 OEF

generalized coordinate and momentum 2. 1 OAF 7 OAL

N is 'O 1 R . A solution of the 3. § OAL 7 OAL

Hamiltonian equation of motion is (in the 4. 7 OBF 7 OER

following 0 and B are constants)

1. 7 é6Q , n -Q 31. The half space regions @ Tand & TT are
2. b0 q -0 filled with dielectric media of dielectric
’ constants 1 and | respectively. There is a

3. [ 0Q, R -0 uniform electric field in each part. In the
) ‘ right half, the electric field makes an angle

4. n ¢Q ,n -Q — to the interface. The corresponding angle

— in the left half satisfies
Xx<0 x>0
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ppwb ly Uk Al, } Rigy EIE Os OdA
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30.

PywURGHRE ARl T1 O mmypp|O®ds
a Upwpf 668 O z0|U ywi @ BE
1. oP 2. qw
3. o®b 4. p

_ 1. 1 OB+ 7 OB+
Two parallel plate capacitors, separated by 2. T OAL T OAL
distances w and p&w respectively, have a ' ~ - ~ -
dielectric material of dielectric constant 3.0 3.1 O A‘l‘ T O A‘J‘
inserted between the plates, and are 4. T OB+ T OE+

connected to a battery of voltage w. The
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n%b) wi 0O At BE % x1 1) pwyOU 00@I ;0 i1 4 @G
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1. 06 0 ow 2. —, — and ——
2. 0 O W
3. 6 0 ® 3. —, —and ———
4 6 06 -0 aw
4, —, — and ——
The x- and zcomponents of a static
magnetic field in a region are 0 34. The state of a particle of mass & in a one-
6 w ® and 6 T respectively. dimensional rigid box in the interval 0to 0 is

Which of the following solutions for its y-
component is consistent with the Maxwell

equations?

1. 6 0w

2. 0 0 ww

3. 0 0 w

4. 0 0 - W

o uApax ab |, Ty ul m OJEGH R

i T3 ymOfAAR Upx Rk m Ty &

O nT1 Qf ©v3% yAg W ¥Pp]

xy-l UOf w©o% zxI 1, ¥RA %) U0; A Ux
ax-61T Uy pOjiwyogsel B POy wi @

RBAP ) xAy 1y RB R TTyRGONNIS 35.
n%b ¥ }ecl £ XWIpt@a 6 U EMF(

A NI B Ay

1. a uhQ o 2. & thQ ¢

3. a ¢hQ 1 4. a pboQ ¢

A magnetic field | is 6@Hin the region
@ T and zero elsewhere. A rectangular
loop, in the xy-plane, of sides a(along the x- 35.
direction) and "Q(along the y-direction) is
inserted into the w T region from the
@ TT region at a constant velocity o 0@

Which of the following values of dand Q
will generate the largest EMF? 3
1. a ¢hQ o 2. o 1thQ o
3. a ¢h'Q T 4. a4 pboQ ¢

36.
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G %o %WyRHAET TPy Opie I ay
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61 xy3 Ay ol PR ~Ap x Qy Od Ayl

given by the normalised wavefunction
- -0E+— -OE+ . Ifits
energy is measured, the possible outcomes

and the average value of energy are,
respectively

[ @

1. —h — and ——
2. —, —and ———
3. —, — and ———

4, ——, — and ——

RSOOD %iildx¥%upayl| A PAEY x
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OhO 00 %i{ POAFE riwx) Ay

P%i 19 RE

1. @ 0 0 2. @000

3. @ ¢b O 4. T

N M

angular momentum operator in three
dimensions, the commutator 0 h0 0 0
may be simplified to

1. ® 0 0 2.
3. @ ¢b O 4. T

000 0
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> w0 NP
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Suppose that the Coulomb potential of the

hydrogen atom is changed by adding an
inverse-square term such that the total

potential is @ B — —, where "Qis

a constant. The energy eigenvalues ‘O in

the modified potential

1. dependon ¢ and ¢ but not on &

2. dependoné¢ butnoton &and &

3. dependon ¢ and &, but not on &

4. depend explicitly on all three quantum
numbers £ haand &

n%bgOx Nooyke g B4
Oy ND (1,0 pP|PwAi
y UfXxi[; ®@OPOI T jxO R X6 T
0 mMmOd wg 6 O OEHO A 60
Of , IRqy
Ri Ay

1. 1

2. OO0OE}l OAi 6F¥ 0 ©O
3. Q POE+F Q PAI-O

4., Q POEF Q ™PAI &

The eigenstates corresponding to eigen-
values O and O of a time-independent
Hamiltonian are 9Oand g Orespectively.
If at O T the system is in a state
s 0 MO OERO Ai-gOthe
valueof @& 0g O dattime owill be

1. 1

2. OO0OE+ OAi&6r 0O ©
3. Q POEL Q ™AI-O
4, Q MPOELR Q PAI &

} ¢ Ay O1 a3OWBIOA Ok yi fOU|
Ag b Thuyyl ra0eURE ~h @

1. o 2. 0871
3. 1®7Q 4. dQ

POXxO@G 603 o0a %0 N

38.

39.

39.
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b Ox

40.

40.

41.

The specific heat per molecule of a gas of
diatomic molecules at high temperatures is

1. YQ 2. 0®Q
3. 1870 4, oQ
AOw3% z71 Uxl 6d0% AP % Ty u
zxi N bPlow | %g¢gGih®OUBGI
nv%xy Aji}ipanpE Y ©17Y Of
O k Rily RE i yNS "WYRE

T
1. - 2. -

T

3. - 4. o
When an ideal monatomic gas is expanded
adiabatically from an initial volume @ to
oW, its temperature changes from Y to "Y
Then the ratio "W"'Y is

T
1. - 2. -

7

3. - 4, ©
zxi No %ja% OCRAPOf] z1 Ux A
¥ 0yliBle% Al T 0OpU| Tg9gU0) @
} O¢ wEl Of Owo EI RBE] x 0l
zx1 Nofo BB i } pOJ yIRAU
Pwé¢ %y TPl RE
1. 07o 2. c¢bifw
3. Mo 4. WMbTo

A box of volume wcontaining 0 molecules
of an ideal gas, is divided by a wall with a
hole into two compartments. If the volume
of the smaller compartment is wfo, the
variance of the number of particles in it, is

1. 0o 2. c¢0Tw

3. Mo 4. WMOTo
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A gas of non-relativistic classical particles 43.

in one dimension is subjected to a potential
W®wW | @ (where| isaconstant). The
partition function is (f —

1. —_—

n v%bog. xdy % Wxf Dyg 0%yl §JE
wO0@& NOxXRH |

0 "0 p

— 8-| e-

ARyayi 1T 10y A
O QUANUGE Jo ¥4 Oyl | Rx| 0%y O ND

n¥%xy Apiy oRkly TQZAW Qi

{b T% @ ¥ NPy x0@I9 n¥ux| Ay

1. @ zU| &y TUR Dwy uf wE

2. @ zU| &yyy WwEly TOI Ty
v yNl v 1, 0 Opy uf WE
Wev zU| &y TUI iwy ugliyy

4., WMWanzU| ¢ WyuwwEI T3 TOI I
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The dependence of current “Qn the voltage
w of a certain device is given by

0 0 W
P o
where "Oand w are constants. In an

experiment the current “Qs measured as the

voltage wapplied across the device is

increased. The parameters & and

be graphically determined as

1. the slope and the y-intercept of the
"@w graph

2. the negative of the ratio of the
y-intercept and the slope, and the
y-intercept of the "Gw graph

3. the slope and the y-intercept of the
OV graph

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

O can

n%bd Txi A Of
43

44,
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x wWs
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 5
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o ip
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44, Given the input voltage w, which of the
following waveforms correctly represents the
output voltage w in the circuit shown below?

0.5

-0.5

3.0
25
2.0
15
1.0
0.5
0.0

3.0
2.5
2.0
15
1.0
0.5
0.0

3.0
25
2.0
15
1.0
05
0.0

3.0
25
2.0
15
1.0
05
0.0

0

A\

N4

15

45.

10K

10K

v o Vg

> 7\

25
/

05

0.0

3.0

25

15
i
05 /

0:0 \’

3.0
25

A

0:5 \

0.0

> N

20 A

0 AN

05

0.0
0

n%bdi 1 x %
Uy WED %yl daiy

a¥% yUOUi YI
OwE R xi @Al &

nmO@0) RExA) ~¢ B ANT Ropm ¥

o)



45.

46.

46.

16
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2. NgOUmOjewn ypOe O 1 daiy 01000
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4, Uy-BUMDle% ybOd@iui
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The intensity distribution of a red LED on 3. — — & Q%ad  o_% dfp
an absorbing layer of material is a Gaussian o o
centred at the wavelength _ @ ¢ mm and 4 — — o Qo  _% oD
width 20 nm. If the absorption coefficient
varies with wavelength as |~ 0 _  _ , 47. The integral equation
where | and UL are positive constants, the . ‘
light emerging from the absorber will be %0 GO QP e
1. blue shi ini i .
p ue sf |ftegl re_tam_lng the Gaussian Q1 Q0 .
intensity distribution . _ — %0 D
2. blue shifted with an asymmetric ¢t Q « 0]
intensity distribution ) ) ) ) ]
3. red shifted retaining the Gaussian is equivalent to the differential equation
intensity distribution 1. — — & O %G -_%0 GfD
4. red shifted with an asymmetric
intensity distribution 2. — — a4 " %ad  _% oD
3. — — «a QT %o(lfb O'_%o ()LfD
4T \PART 'C’ -
4, — — 4 QY %oadd _%o GID
OUN o
48. o %A9y UxU POB 'O  CifuhidihiQ %4y
Qo 1 T POB AF N 1 160%y ¥y 0% QA INEN T Uy x x|

AR Y up 1 E DBV BN ( Bz
£0) wi@d Q6 C ik
1. — 2. —

3. — 4.

What is the Fourier transform = Q@ "Qw of
Q% 1 G Q " oh
® ® — ®
Qo

where] @ is the Dirac delta-function?
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o

0 O ®W T8 ®
® QW Tp Q

£

3.
4.
A part of the group multiplication table for a
six element group 'O "QuhodudihQ s
shown below. (In the following Qis the
identity element of "O)

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

e |x |f y |z

o |O0|T|D|D
Q|0 |T|O(D|D

The entries &y wand & should be

Lo Qo Qanda o
2w gw oanda Q
3w ww Qanda
4.0 QW wanda Q
P Qv o® T v ¥ oW Vi

ONGUi eex Nkp N6 O kb0 ) Bl | b O x
Ti#0% yNOWN & ¢ e UxAp iy RBB]

51..
y AU

ONGUi xOf } p¥y OIN {P¥% PNE O 18
1. 1671 2. 1656
3. 1.559 4. 1551

In finding the roots of the polynomial
"Qw ow Tw UL using the iterative
Newton-Raphson method, the initial guess is

taken to be @ ¢. In the next iteration its

value is nearest to

1. 1.671 2. 1.656

3. 1.559 4, 1551
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50.

51.

For a particle of energy ‘O and momentum mm
(in a frame &), the rapidity w is defined as

® -1 T—— . Inaframe & moving with
velocity o mirfi cowith respect to F, the
rapidity « will be

1.y @ —11Tp f

2.0 @ -l 11—

3y w 11—

4.6 © cl 1—

Ho UOJ#0 o006 R
B 5 & Kby O

AR % O U R "ORiD
¢ Oy wigo omw
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.0 O0n Ii1Tp 10

220 tn 1P 1 O

3.0 0 11p — 10

4.0 O i1TpHp 10

A canonical transformation Aff) © O0R is
ade through the generating function
"o R 0 on the Hamiltonian

v~ 2 i3 n 1,

onm an T
where| andf are constants. The equations
of motion for OFD are

1.0 0F andO T O

220 t0f and 0 1 OfC

3.0 0 and O — 10

4.0 cOX and D I 0
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52. The Lagrangian of a system moving in three
dimensions is
o ga & %Q(b %Q(b &
The independent constant(s) of motion is/are
1. energy alone

aw

2. only energy, one component of the linear 54,

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

53. R8¢ Xyl a¥% AisUO@ o0 U0A; @] Ai
a%ubO) N z0| U @AfNiey U RE] } pOJS
RS¢ &) YIcHe¥% Al EyS,Mlgung 54
PN3%p U 61 xy Apiyp RB] ABb]|
AxprE i NI Ai Ul ¥%® s¥ficsblpol U
Carpd R
s, y:

55.

S, ¥y i@ FugP O exi ap ng

1. —¢ 2. — b £

3. —¢ 4, —p

53. Consider a sphere S; of radius Y which
carries a uniform charge of density ”. A

smaller sphere S, of radius @ 'YAC is cut
out and removed from it. The centres of the

two spheres are separated by the wvector 55.

@ &'YAc, as shown in the figure.

nbausswm unlts)

The electric field at a point P inside S, is
1. —¢ 2. — b €0

3. —¢ 4. —p

n %pegU e GRi KEJO O AUP 1) Adpax

al s} v (A1OyEg %y { x) OGY

F oo to I 1Ty | oHRy{P Cl3O

pyOla AURN| U)W Tp&UpRi &
als ¥ 00 0sre 18} b pO R
Axy Afps 2B ¥4 OO) s @R%

3 2. w

dob 2

p[

The values of the electric and magnetic
ds inx aupar Iar reffrence frame (in

3 and

0 oqd—lrespectlvely An mertlal observer

moving with respect to this frame measures

the magnitude of the electric field to be

Sr® T. The magnitude of the magnetic

field g|| @measured by him is

l.vu 2. W

3. T 4. p

o %o¥bOIN Afps ap || Of eWxi Dg O
% ORN %@l | , R&b &y U RSRI |
¢y Ay REB] O b| p|
PRNoT nbexey Ajiy ORK Q&1 OU
QU z Aiixd B

x0T

L1 nilyd “oa |
2.9 —L |14 m
3.3 —L |14 @ |
4.9 nily —d

A loop of radius ¢ carrying a current "@is
placed in a uniform magnetic field | . If the
normal to the loop is denoted by &, the force 3
and the torque 7| on the loop are

1.5 mand }J “oa |

29 —Ek | adqd =
—kt Jandq @ |

—

3. 3

4.3 mand 4
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A waveguide has a square cross-section of
side ¢ For the TM modes of wavevector ‘Q
the transverse electromagnetic modes are

58.

obtained in terms of a function| it which
obeys the equation

T w T w W
with the boundary condition] ¢

I a«h & 7 The frequency] of the lowest
mode is given by

1.1 © Q —

2.1 © Q —

3.1 © Q —

4.1 © QO —
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59.

OfQOITT O %i 6E | % zwAyXOrO )
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1. RAgp 2. Agp>

3. Mop 2 4. Agp

57. Consider a particle of mass & in a potential

W -] © QAT @uwrhe change in
the ground state energy, compared to the

simple harmonic potential -a1 @, to first
order in "Qis

L. Agp 2. Ao
3. Rop —> 4. "Ragp >
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The energy levels for a particle of mass & in
the potential @ & | g determined in the
WKB approximation

WE O ooQn & 2 oh
(where Gftdare the turning points and
¢ TipltE), are
1.0 2-¢& -

n
7
2.0 — ¢ -
n
7
30 2—¢& -
n
7
4.0 ¢ -
n
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A particle of mass & moves in one dimension 1.p pm K 2. X pn K
under the influence of the potential W w 3.p pm K 4. ¢ pm K
| d @hwhere | is a positive constant. The
uncertainty in the product Yw Yn in its 62 T Ri zxi R OF o% | ws %y
ground state is T T .
1. 27 2. olc OY1l 3 OYOG{ b T%} @ T NOXD O}
3. o 4. Vico 0"Y &Y &Y. il & % OUN
¢O0 OWRWOREK
0BG 20 Ofs gOF B %) 0% 1L -&Y -&Y 2. ¢&Y &Y
wl 0@ 8 U'ﬁp@pﬂfﬂb TX@ i @LLIAOUN 3.CRY -BY 4. cdY C(BY
7 . R -
reo - Q 7 %} Oxi A b| z%eUI
Y 62. The internal energy O Y of a system at a
W ox U H#~1A : .
zw y b fixed volume is found to depend on the
[ -. QuwQ — 11 temperature “Yas O"Y &Y Y. Then
the entropy °Y'Y, as a function of
. a®mQ  — % }OxilA %@ emperature, 18
1. -0Y -wWY 2. CWY 1WY
—_— 7 —_— 7 e Ter e Teur
L —o1 2. 21 3. ¢cOY -FY 4. ¢O'Y cBY
3. —o1 7 4, —or1 7
63. o %@ 1 Exi DO® O®al xi  Rj i}
The ground state energy of a particle of mass Al z Al xg wd@ (et <1 BTy
& inthe potential ® @ 2—a, estimated O PO %%y  axy uRk | b0l %
using the normalized trial wavefunction Yay ax L WBBx6,ITI00u U ¥
P —7‘Q T s 0 Ol lyg ObOx®L pf_ 11y
- pT_) O@® ¥ Oy ¥ waybdxy Ri Ad
[Use - Q@ Q — and 1L -__06 2 O o
B Qb0 ! 3. _ _ 0o 4, _ _ 0o
1. —otf 7 2. — o1 7 63. A radioactive element ¢ decays to & which
' ' in turn decays to a stable element & The
3. —ot1 7T 4, — ot 7 decay constant from & to @ is _, and that
from @to @is _ . If, to begin with, there are
only 0 atoms of &, at short times (OL pZ_
Pwé ANe 1020 rTY 1 ARDgOP as well as pZ_ ) the number of atoms of &
s R . - will be R
Cs O ¥ W n¥% AP 0@ BUA;QJ{]_ /%ob ) -
yiupd T@¥ 1 % 1) Odxl dejkixisy € Ug == '
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(Csyl %y ©g9 & pm nwjUY . o
Lp prnK 2 x pmK 64. s pwby 0B5d OXWKOGK Ajii
3.p pm K 4. ¢ pmK ybWi gk POy wiEa EpUB ONy REB]
¥f s Y| EHD| G %ides v 11 %
Consider a gas of Cs atoms at a number v . 2 AT AT 3111 B | 3R
density of 10" atoms/cc. When the typical é‘?m Al 4 % fdgT?M "4 }"Cﬁl /4{2' lﬁ‘gv )
inter-particle distance is equal to the thermal O % PjGR Nx| 8exyp Of O) BOO%
de Broglie wavelength of the particles, the pa NUQi } y R ‘0o R K
temperature of the gas is nearest to (Take the 1. 89 2 1112
mass ofa Csatomtobe¢ & p 1 kg) 3. 17:18 4, 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 10s in a seE€
One of the plates is rotated by an angle of 10
relative to their common centre. Ignoring edge 1

effects, the ratio, "'OdO 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
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Reset @\
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The decay constants "Q of the heavy W gO Of Ampwi T8 yAary 11y
pseudo-scalar mesons, in the heavy quark T QO “- Q %t NGOOBP@ O@N { U| (
limit, are related to their masses & by the %y RARUYIKR ) GORI Ay
relation " Q —, where wis an empirical 1 - QO — 20— QO
parameter to be determined. The values 3 Y 4 O
a QTP EM™MeV and 'Q p YT - TU S0 T © =
p WMeV correspond to uncorrelated
measurements of a meson. The error on the 69. The band energy of an electron in a crystal
estimate of ®is for a particular ‘Qdirection has the form
1. 175 (MeV)*? 2. 900 (MeV)*2 - 0 6ATc@®Owhere 0 and 6 are
3. 1200 (MeV)*? 4. 2400 (MeV)*? positive constants and T Q& “. The
electron has a hole-like behaviour over the
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Consider electrons in graphene, which is a 1. O 2.Y
planar monatomic layer of carbon atoms. If 3 0 4B

the dispersion relation of the electrons is
taken to be - 'Q  w Qwhere c is constant)
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over the entire k-space, then the Fermi energy 70. The ground state electronic configuration of
- depends on the number density of Ti is ! @Qrti . Which state, in the
electrons " as standard_ spgctrosc_opic _notations, is not
oo _ oo possible in this configuration?
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Suppose the frequency of phonons in a one- P P
dimensional chain of atoms is proportional to 71. In a normal Zeeman effect experiment using a

the wavevector. If £ is the number density of
atoms and wis the speed of the phonons, then
the Debye frequency is

1.¢" 0t 2. UC" 0t
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magnetic field of strength 0.3 T, the splitting
between the components of a 660 nm spectral
line is

1. 12 pm 2.
3. 8pm

10 pm
4. 6pm
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72. vw i iH & OB ¢ % ~AxH Bl eV b| proton-proton pair is 14 TeV, which of the
. . w . ; following is the best approximation for the
OD%I' 559 N'I‘ ‘” 7 3 z W_f yUFpIT“ Of proper time taken by a proton to traverse the
Ol PR [UBPA % UF BN % i dy ORU| entire path?
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72. The separation between the energy levels of a 1. cdo 2. 1do
two-level atom is ¢ eV. Suppose that 3. vdgp 4. oo
T p 1T atoms are in the ground state and
X P T atoms are pumped into the excited 74. Let ‘O denote the contribution of the surface
state just before lasing starts. How much energy per nucleon in the liquid drop model.
energy will be released in a single laser TheratioO ' IDO - Tis
pulse? 1. cdo 2. 1qp
1. 2461 2. 224 3. vdp 4. od
3.9817 4. 48]
o o o o 75. %i UTHi OIN 3% y Np)@ 'l Ny e O
Boms sl B RENG Dl Betued N Ay 2 L x (BB T3y AR
3 3 1 ~
waUBy v 0 0 Of i POIN ~Auxy Uh Gl TEERN 0 comapg 1
O‘@~ }‘g‘ GEIgU‘; ) u4~ o] Oy OQ)I"— Bi Il d o%lgxah/ﬁ -g/z»[ESTU!Q of) C8p
TEMN xAU %y sg<Oy -8 -sA ) x 14 eV 1. p#po 2 14.414 "
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PRG G blREC x, 75. Accord!ng to the shell mocjel, the _nuclear
1 12 2 12 magnetic moment of the ! Inucleus is
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73. In the large hadron collider (LHC), two equal L popio 2. 14414
energy proton beams traverse in opposite 3. 4.793° 4.0
directions along a circular path of length
27 km. If the total centre of mass energy of a
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