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T & TEl W @ df 39 &1d T TG F4T
gl 5 1S qdemdf A aefes &7 § IW &

& STaS[E o HTAed 37 red & §:

a6

w ()

9 ;)
( 4

d (3)
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a) 20g

b) ¢

c) 100g

d) 500g

Hadhd THRT y"' +y' — 2y = 0 FT gl IRHF 63.

Reurferit y(0) = 4 T y'(0) = -5 & AN M-
a) y(x) =3e* +e™

b) y(x) = 4e* — 5e72*

c) y(x) = e* —2e3*

d) y(x) = e* +3e™%*

FHEAA §, ———dz F AT 1T 64.
a) 0

b) 2mi

c) -6mi

d) -8mi

STgl §¢ HHATT HlFcolerd plane # UH Jd &

S et g NMRGT W § 3R g Bsar 2 & |
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A multiple choice question based exam has

20 questions with 4 choices for each answer.
If each question has only one correct answer,
what is the probability that a candidate scores

100 percent by just random guesses:
) ()
20
b ()
o ()"
4
9 ()

An object is dropped from a height of 20m to fall
on a clay cushion that provides a constant
resistive force. If the cushion is depressed by 4 cm
after being hit, the deceleration of the object in
terms of g (the acceleration due to gravity) is:

a) 20g

b) &

c) 100g

d) 500g

The solution for differential equation
y" +y' —2y =0 with initial conditions
y(0) =4 and y'(0) = —0.5 is:

a) y(x) =3e* +e™ ¥
b) y(x) = 4e* — 5e72*
c) y(x) = e* —2e3*
d) y(x) =e* +3e™%*

The value of integral gﬁc ;_Z dz will be:
a) 0

b) 2mi

c) -bmi

d) -8mi

The closed contour is a circle in complex
plane with centre at origin and radius 2.
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a) xM+1

n!
b) Sn+1
c) 1
S—n

d) =2

s2+n2
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67.?\%[2 5 Olﬁwmm
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a) 6,8

b) 8,9

c) 3,6

d) 6,9
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65.

66.

67.

68.

A damped harmonic oscillator consists of a
particle of mass 0.4 kg attached to a spring of
spring constant 4N/m and a damping force which
is given by F = 3v, where v is the velocity
of the particle. Which of the followings correctly
describe the motion of the particle:

a) The particle will exhibit oscillatory motion
with amplitude decreasing exponentially
with time.

b) The particle will return to mean position
in minimal time and then stop there.

c¢) The particle will return to mean position after
taking a long time and will not oscillate at all.

d) The particle will complete only one oscillation
and then stop at mean position.

The Laplace transform of x" is:

n!

a) xn+1
n!
b) snt1
) L
s—n
N
d) s2+n?
6 2 -2
One of the eigenvalues of matrix | 2 5 0
-2 0 7

is 3. The other two eigenvalues are:

a) 6,8
b) 8,9
c) 3,6
d) 6,9

Which of the followings best represent the
phase space trajectory of a particle executing

forced harmonic oscillations:
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69. f(x,y,2z) = 2x* + 3y* + 2> & ReucHF FeToet

70.

71.

#1 A fog P(2, 1, 3) wd feam a=[1, 0, -2] & @ry
H &1 gnm:

a) 1.789

b) —3.421

c) —1.789

d) 2.638

e g1t &1 U O¥eaT 2 cm amplitude & &A1Y
vertically SHM &% TgT §| Tsh ditR e & FW
r@‘rgé’%laﬁﬁma?rmaﬁtﬁﬂmm
ST, i & 3adt & a1 arR e & W
s @ &

a) 4.36 Hz

b) 9.82 Hz
¢) 1.34Hz

d) 3.52Hz

T m gcTATT & Al fhdl TR ar fogeh
i WeemaR (2 for =y 7 39) & o
e y = ax? §1 A FeE F fog, R

# fowstan fdg P & fawufid fovar Siar &, ar #efer

fATer gTAlfieh AT PN SH g & Gleled dl
madf Fremafer g

a) 27 |
1 |m
b) iz
1 (2a
) Zm
d) 2m |-
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The value of directional derivative of
f(x,y,z) = 2x* + 3y? + z* at point P(2, 1, 3)
along the direction a=[1, 0, -2] is:

a) 1.789
b) —3.421
¢) —1.789
d) 2.638

In a certain engine a piston executes vertical SHM
with amplitude 2 cm. A washer rests on the top of
the piston. If the frequency of the piston is

slowly increased, at what frequency will the
washer no longer stay in contact with the piston?

a) 436 Hz

b) 9.82 Hz
¢) 134 Hz

d) 3.52Hz

A bead of mass m slides on a frictionless wire
of parabolic shape represented by equation

y = ax? (see figure below). If the bead

is displaced from P, the lowest point at the
bottom of the wire, then bead will execute
simple harmonic motion (SHM). The time period
of such SHM will be:

a) 27 |-
1 |m
) i
1 (2a
) Zm
d) 2m |-
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TH m gTATT &l 0T x HeR@T W NRGT & 72.

3R oA g1 e Rufasr Fei
U(x) = kx3 & il k&S uelichs 3R ¥
afe Qefet &1 Treeliegs A @Y, @l 3HeT A denafy
g :
1
a) \/_Z
b) VA
©) Az
d) AW IR 7 FAr

U fAgaIsse dET YalcHs x-3&RWT H Th 73.

aﬁgé@www@rmwwwﬁ@g
2.0 cm, d@ISEY 1.0m 3R 71fd 5mi/s B
faf@d & & i a1 987 ®9 & dahard
aﬁraaﬁm‘s‘ @fe fear & & 3Rfae Rufaar

y=0 and 2 5 < 0atx=0and =08 ):

a) Yy = 2sin (2mx — 5t)
b) y = 2sin 2m(x — 5t)
¢) y = 0.02sin 2m(x — 5t)
d) y = 0.02sin 2w (3x — 5t)

BIS3IoTe WRAT] I el TeoR & AR & i 74,

st it 1.2¢V 81 feam arm § o ararexor swaha
0 & dqfad g1 W8 A gfad I e A
TRAGAT HT IR il Haedm # WAOBT &
3T gla:

a) 2.74x107
b) 3.47x10°
¢) 2.90x10™
d) 2.90x10°

R m geT\T & o, o W gqamr g Ak 75,

Sty 991 & fegarged & (8 Thor s
V U JeeY fawa A9 gear R §) # 99 W@l
€, @ Lagrangian g9

a) lmvz+qV+q17ff

b) —mv +qV —qv.4
c) 2 ~my 2_qV +qB. 4
d) %mv —qV—qv.ff
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A particle of mass m is executing oscillations
about origin on x-axis. Its potential energy
U(x) = kx® where k is some positive constant.
If the amplitude of oscillations is 4, then its
time period is proportional to:

1
a) 7z

b) VA

C) AS/Z

d) Does not depend on 4

A sinusoidal wave travelling in positive
x-direction on a stretched string has amplitude

of 2.0 cm, wavelength 1.0 m and a velocity

of 5 ms”. Which of the followings correctly
represent the wavefunction if the initial conditions
are y=0and % < 0 atx=0and t=0:

a) y = 2sin (2mx — 5t)
b) y = 2sin 2m(x — 5t)
¢) y = 0.02sin 2m(x — 5t)
d) y = 0.02sin 2m(3x — 5t)

The average kinetic energy of hydrogen atoms

in some stellar atmosphere is 1.2eV. Given that
the atmosphere is in thermal equilibrium. The
ratio of number of atoms in second energy state
to those in ground state is:

a) 2.74x107
b) 3.47x10°
¢) 2.90x10™
d) 2.90x10°

The Lagrangian for a particle of mass m,
carrying charge ¢ and moving with velocity
v in electromagnetic field (represented by scalar
and vector potentials V" and A respectively) is:

a) lmvz+qV+q17fT

S
=,

b) —mv +qV — quv.

c) 2 —mv —qV +qv 3.4

D>¢

d) 2 —mv —qV —qv.
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fAefaf@d & ¥ i a1 9T she FT TqEr 76.

TUTEH e B

a) [X,Y]=-[Y,X]

b) [X,YZ] = [X,Y]Z +Y[X,Z]

o [X,Iv.Z1|+[r.[x.2]] + [z [X, Y]] = 0
d) 3TEd af T@Er g

e RGeS HifSaAe T SEAAT T T &, 77.

ar SeRfes afa & Fifsae F4r gl
a) calor

b) faeumgs

c) fa

d)

Tl w1 T A 78.

a) A

b) AR
c) 10°m
d) 10"%m

Teh Herd HUT S T WIYETArer a9 v & ool 79.

T 8, & T Hamiltonian g19:

fAefaf@a & @ @l a1 g9 991 3R & 80.

9T HT TET TaeT AT &

_ d‘liph

_ dvg

b) Vg =Vpn =Py
dv.

ph

v, =V —£=

c) Vg =TVpn TP v

_ dvg
d) v = —P;
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Which of the followings is not correct property
of Poisson bracket:

a) [X,Y]=~[¥,X]

b) [X,YZ] = [X,Y]Z + Y[X,Z]

o [Xx,Iv.Zl|+[r.[X.Z]] + [z, [X, Y]] = 0
d) All of the above are correct

If a generalized coordinate has dimensions of

velocity, generalized velocity has the dimensions
of :

a) Acceleration
b) Displacement
¢) Momentum

d) Velocity

The range of strong interactions is:
a) A

b) Nanometer

) 107m

dy 10"%m

The Hamiltonian for a free particle moving with

velocity v approaching relativistic limit is:
2

a) H: mUZ
mc?
b) H=—+—
-
©) H =mc? /1—ﬁ
c2
2
d) H=mv?|1-=

Which of the followings correctly represents the
relation between group velocity and phase velocity:

_ dvph
a) Vpn _vg'l'p dp

b) vy = vpp — P2
) Vg =V =P,

_ dvph
¢) Vg =Vpn TP
d dvg

Vg = VUpp — D —
) g ph — P dp
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T 45kW JEROT TeoAT 4MHz &1 30 aer oigdr
¥ 3 ganT vF e § o M B A gEn
graf:

a) 1.7x10°!

b) 1.7x10*

¢) 1.02x10*

d) 1.02x10*

T 3oy 2000K A W 2.4x10'Hz
R Y G 47 AT ¥ SN i S
TATER 3 3o 1 iaa Fe g

e HELTehaT & o 3T ¥ AT YANT T Foha

& Boltzmann constant kp=1.38% 10'23J0ule-Kelvin'1,

Planck’s constant=6.62x10"*Joule-sec

a) 2.76x107]
b) 5.76]

c) 5x107]
d) 2.76x107%]

Teh Mol QT el a&q forgent fwar

6 T & 250K dT9AT W I@T IR &
39 @I 3catoid Jott 1 Ufdd vd dqery o
W HRSTH il Scafold gi § wHaer gl :

a) 5.26Watt and 2.89um
b) 10Watt and 11.5um
c) 10Watt and 2.89um
d) 5.26Wattand 11.5um

T BATT IR A9 3aae Fol TR &
Si¢ S €1 59 dF & fU $o Arghece
Fr gEar g

a) 24

b) 64

c) 81

d) 4

AT o fondt Rvca & e

[0 = = 1d0) +2162) + 2 1s) @t & 78
STET|P1), [¢2) 3R |p3) ieT iieiferiater afaw
dae €1 I 3@ 9HR & 1000 e &
TAHTS oY SAU AT T AT,

ar fpaer RTesd 3raedr |¢p,) & 9w Swer?

a) 360

b) 445

c) 270
d) 490
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A 45 kW broadcasting antenna emits radio
waves at a frequency of 4 MHz. The number
of photons emitted in one minute is:

a) 1.7x10"

b) 1.7x10%

¢) 1.02x10%

d) 1.02x10%

An oscillator vibrates at a frequency of

2.4x10"*Hz at a temperature of 2000K. By
treating this oscillator to be a Planck’s oscillator,
the average energy of this oscillator is:

If needed you can take Boltzmann constant
kp=1.38x 10'23Joule-Kelvin'1, Planck’s constant

=6.62%10"** Joule-sec
a) 2.76x107°

b) 5.76)

c) 5x107]

d) 2.76x107%]

A spherical perfect blackbody of radius 6¢cm is
kept at a temperature of 250K. The power
radiated and the wavelength at which maximum
energy is radiated are respectively:

a) 5.26Watt and 2.89um
b) 10Watt and 11.5um
c) 10Watt and 2.89um
d) 5.26Wattand 11.5um

Three fermions are to be distributed over four
non-degenerate levels of 0, ¢, 2¢ and 4e. The
total number of microstates of the system will be:
a) 24

b) 64

c) 81

d) 4

Assume that the state of a system is given by

[9) = = 191) +2192) + 2 16a). where |,).I62)
and |¢3) are three orthonormal basis vectors.

If measurements are done on an ensemble of
1000 such systems, how many systems will be
found in state |¢,)?

a) 360
b) 445
c) 270
d) 490
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89.

W TR +|

1. SOl 1 IS ol sg 3119 &
2. 37X HUT JARIRIOT g HH &
3. maagr—ram%

4. Y STel qRRYd Jgd U ©
3WTd # F Hia @ Fufa & Reea &
FdicH YT TS giar

a) 1,234

b) 23k 4

c) 2,334

d) 334

AT NITAT I m AT HT Teh HUT g
Mx=03Rx=aad T & & 30
T T H TAT T @ A @ 51 0
H (X?),, 1 379781 ATT gIam:

a)
b)

SCTERST

N3

a?

C) 3 2n2n?

n?m2p?
d) -
a

R & AT 37T 7 X, Aot
A I e AT HFYEAA TG ol g

a) [L,L,|=—inhL,

b) [ L,] = —iky

©) [%L,]=inz

d) IRFT Tt T §

Togdid &1 fafise a9 &#dar &1 dH
& @y aRadd C,(T) = 0.77]g K™ + (0.46
+107Jg7?K™)T & 3+[@R gir gl afe 3
el &1 T TegfAdd H 63 A § d&6 A
foram arar €, @ 3w ufshar & ele derdt & fRdem
qRade glem:

a) 1180 JK

b) 276 K"

) 1456 JK

d) 2135 K
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Consider the following conditions for a system
of many particles:

1) The kinetic energy of particles is very high
2) The inter-particle separation is very low

3) The temperature is very low

4) de-Broglie wavelength is very high

Under which of the above conditions the quantum
effects in system will be highest:

a) 1,2and4

b) 2and4

c) 2,3and4

d) 3and4

Consider a particle of mass m moving freely
between x = 0 and x = a inside an infinite
square well potential. The expectation value of

(X?),, is:
a) M

b) =

c) ——

2232
d)nnh

With letters having their usual meaning, which of
the following commutation relations is wrong?
a) [L,L,|=—ihL,

b) [ L] =—ihy

O [4,L,] = ihz

d) All the above are correct

Specific heat capacity of aluminium varies
with temperature as C,(T) = 0.77]g7 K™t +
(0.46 + 1073Jg~2K~%)T. If an aluminium bar
weighing 3 kg is heated from 300K to 500K
which of the following change in entropy during
this process:

a) 1180 JK"

b) 276 K

c) 1456 K

d) 2135 JK'
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b) 400
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d) 6
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# FAr ¥ sifaaresdr aRkads argAeT
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90.

91.

92.

93.

The number of quantum states available for a
proton inside an atomic nucleus (radius 10™*m)
and whose momentum cannot exceed

1()'19kg.m. stis:

a) 3000
b) 400
c) 600
d) 5x10"

The number of ways in which two bosons can be
distributed into three energy states 0, € and 2¢ is:
a) 9
b) 8
c) 3
d 6

Consider the following statements in context of
BCS theory of superconductivity:

1) The Cooper pair formation is caused by
electron-phonon-electron interaction.

2) Superconducting transition temperature of a
material decreases if electronic density of
energy states at Fermi level decrease.

3) The superconducting transition temperature
of a material will increase with decrease in
isotopic mass.

4) Magnetic field cannot penetrate inside a
superconductor.

Choose the correct option below:

a) Only 1,2 and 4 are true
b) Only 2 and 3 are true
¢) Only 1, 3 and 4 are true
d) 1,2 and 3 are true

Consider the following statements:

1) The electrical resistivity of metals decreases
with decrease in temperature

2) In semiconductors, the electrical resistivity
decreases with increase in temperature

3) The resistivity of a superconducting material
drops to zero very sharply as the temperature
of the material increase above 7.
Choose the correct option from following:

a) Only 1 is correct

b) 1 and 2 are correct

¢) 2 and 3 are correct
d) All 1,2 and 3 are correct
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a) f&uel #gfae (SC)

b) & #eX Fgfasw (BCC)

c) %H Hes e (FCC)

d) 3T gl 1 FiFEAsor

el RS FiesieheT HaY T@aT ¢ 95.
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b) 33T FT AR IR soercifAn
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C) SoFeld el SelarIe Pl AT Fel
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a) gfhe & Uer gt arell FoaT &
b) @ffc & g g arelt Fvar R @

c) fSer f$foieer 3m3eqe wenmiad fhu 3m3eqe
T T T AT & §

d) 3 & 8 W FoAT FF Afohe & fsamriad

A e aif wfve gfara dem & s
ETGIRH
ferfafed gfogs sfeaidaal W o= & 97.
. A+B=A"B
2. AB+AB=B
3. A+AB=B
4, A+BC=(A+B)(A+C)
m—qra% o wfrcafaaat 7 & #i9 & @
a) %ad |
b) 33R4
c) 23R3
d) 134
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The figure below shows the popularly known
perovskite crystal structure. Where A, B and
X are three different type of atoms.

Which of the followings is correct crystal
corresponding to perovskite structure?

y O@
.

® i!_.
. H S

a) Simple Cubic (SC)

b) Body Centred Cubic (BCC)
c¢) Face Centred Cubic (FCC)
d) A mixture of all the above

The Born-Oppenheimer approximation refers to:

a) Averaging out the electron-electron
interaction

b) Separate nuclear and electronic motions in
molecules
¢) Neglecting the electron-electron interaction

d) Zero point oscillations of atoms in molecules

The fan out of a digital circuit refers to:
a) Amount of heat produced in the circuit
b) Heat sink used in the circuit

c) Ability to drive number of outputs without
affecting the digital output

d) The rate at which heat must be evacuated

from the circuit to keep it operating within
safe limits

Consider the Boolean expressions below:
l. A+B=A"B

2. AB+AB=B

3. A+AB=B

4, A+BC=(A+B)A+0)

Which of the above Boolean expressions are
correct?

a) Only 1
b) 3and4
¢) 2and3
d) land4



98.

99.

100.

?@WICWWW%W%&%
a).ﬁ‘r

b)
c) Ay

q) =T

fow=iifhd = O # Q IR FAW: IFIE &
waifts wde e (MSB) 3R ~gefaan ads
fac (LSB)? :

el

Pkl — —

ac [ L1 TL

Q, QIR QT YEIA H T W dT e
T § Y gege O A ST eER Seerd
Folleh & Ay IR fheR & 3m3eqe g

a) 001

b) 010

c) 011

d) 110

E = kE,cos q(x — ct) &, HAFT T F S
W Bl Tl 4x+3y=0 & THAICR reeiarel
3raa afed ufd s & awa fohaer gem:

a) %eocEg

b)

2 2
C) E£0CE0

goCEL

16
d) =¢g,cE?
) 2 &CEg
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98.

99.

100.

The figure of merit for any digital IC has the units
of :

a) Energy

Power

Time
c) Time

Number of components
d) L

Area

In the circuit shown below, (s and Q) are
respectively the most significant bit (MSB)
and least significant bit (LSB) of the outputs.

el il

| z 3
ar [ LT1LT1L

Q1,  and ( are all initially set to 0 and the
input D;, varies as shown in figure. The output
after arrival of 3" falling clock pulse will be:

a) 001

b) 010

c) 011

d) 110

An electromagnetic wave is travelling in free
space with electric field E = kEycos q(x — ct).

The average power per unit area crossing plane
parallel to 4x+3y=0 will be:

a) % &oCcE§

b) &CE§

2 2
c) 3&CE

16
d) =¢,cE?
) 5z €CEg



101. Ter FQa8Ss Aya foger 3Taad 101. A sinusoidal voltage having a peak value of V,
. ‘ is an input to the following circuit, in which the
A V, 8, estitehd ®F & go9e & o DC voltage V),
e fasg v & .
! : o—':W’\f'A" 3
A 1 s
,‘"‘ N, o i'_. e bl
I ) gasamananns | +'_-,I Inpun jt Crutput
. %_,_., ¢ | Imput /D Cnatput M g

. : i -
| - L
.‘\__," -z I ¥ = 0

|
-

| |
v L

; ’ Assuming the diode to be ideal, which of the
Ig AT & SIS FEY ¢, Reafarada followings correctly depict the output voltage?
H ¥ FiT @1 33y fawa & @@ ¥ a) | b |
e @1 87 I I
Dyl b | | | [ .
| ) |
W\

o D,

102. gfa-wAm] 30 HF $F 7l °F & 3meareg 102. The diatomic molecule HF has an absorption

& fov guie d5 F v sraeiver W@ 40 em! W R line in rotational band at 40 em™ for “°F isotope
e F & v TR Y@ fahdait of fluorine. The corresponding line for isotope
faEamia g "F will be shifted approximately by:
a) 0.05cm’ a) 0.05cm’
b) 0.33 cm’ b) 033 cm’”
¢) 0.01cm” c¢) 0.01cm”
d) 0.11cm” d) 0.11cm”
103. 3ol Y@ 43584 & @y s dua 4458A 103. With the exciting line of 43584, a sample
W TIFH 3@ &l gl SHPT T Teed 3@r gives Stokes lines at 4458 A. What should
FET W 3TTA? be wavelength of anti-Stokes lines?
a) 4208A a) 4208A
b) 4251.3A b) 42513A
c) 42432A c) 42432A
d) 4174A d) 4174A
104. fFfof@a & & &l a1 v foreea & 104. Which of the following is NOT necessarily
fAaR §7 ¥ 3madl AgT g | periodic for a crystal:
a) FAFC AR 3175734@ AT T I F a) Potential felt by the electrons due to
Wsﬁ 7 g atoms in periodic lattice

b) Electron density in the crystal
c) The wavefunction of the electrons
C) FelFglel HI dqhR d) Energy of electron in reciprocal lattice

d) IRTIRS Mo H Felagiad H Sl

b) foreea # ol Telcd

24



105. fear amm § f& fordl gardh & gaaclid & Foff

faeiqur &1 TEWE (k) = Alk| & ST@T k wavevector
g 3 A®S constant §1 W& uerd & solacial HT
TTdY GeTATT FT BIaT :

a) Infinite

b) Zero

c) A?

d) 1/42

106. Geltar Afee fA¥H & 3TAR CaTio;

107.

108.

fopeeer &1 Ao [AfRISe FsAT 87T
CVMEH%UZ

a) 24.9 J/mole-K
b) 96 J/mole-K
c) 124.5 J/mole-K
d) 342 J/mole-K

HToIH T FCC g § forger dfew siede
5.45A %I Fermi 3o 3x Fermi agdA saAQw:

g

a) 4.21eV and 4.88x10*K
b) 7.08 ¢V and 8.21x10°K
¢) 4.69 eV and 5.44x10°K
d) 11.7¢V and 13.6x10°K

AT oot amAE W AT sreiarers #r
fawse FeAT &TAATC, deard & (a3iRb S
elTcH® 3 §)

a)
b)

©)
d)
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105. Given that the energy dispersion for electrons

106.

107.

108.

in a material is E (k) = A|k| where k is
wavevector and A4 is come constant. The effective
mass of the electrons in such material will be:

a) Infinite

b) Zero

c) A2

d) 1/42

According to Dulong-Petit law, the molar specific
heat capacity Cy for CaTiOs crystal should be:

a) 24.9 J/mole-K
b) 96 J/mole-K
c) 124.5 J/mole-K
d) 342 J/mole-K

Calcium has FCC structure and a lattice constant
of 5.45A. The value of Fermi energy and Fermi
temperature respectively are:
a) 4.21 ¢V and 4.88x10°K
b) 7.08 eV and 8.21x10"K
¢) 4.69 eV and 5.44x10°K
d) 11.7eVand 13.6x10'K

At very low temperatures the specific heat
capacity C, of a semiconductor varies as
(a and b are some positive constants):

a) aT

b) al’

¢) aT + bT?3
b

d) ae it



109. T MnO & fEea $r @ NaCl y&R &

110.

I11.

112.

gl 387 120K W WHAT\RS & w-wdHafes
gRade g &1 120K & # & o & o
TAR gl ¢ 3R 30 fdihedd Tod H e
faeh FATR gt §1 afe =ggier Tl &t
YT I TP ofeq Fieee AP 1 §,

ar A IRAAT dAA & A HR IR d ]
d’ g

dl

a) d—?
_ &

b) d—ﬁ
c) d=2d
d) d =+2d'

Rt & & B & SHRIET Fa J
Z—g 3R whele wreeegs f(0) & & |gr
Y &

a) 2= IfO)I°

b) == I£(®)]

d

c) == =I|f(®)?

aq

d) Z=1fO)F

U ATHRT fFar 7 g AuT

3w d#H giar g Si9
a) et =

b) e =1

C) 32i61 =1

d) 3Wed # 15 o A
IRIFT FHIRON F 5, FoT TATATROT gl

IAefFefadr & A Ci 3R Bq &1 d@gr
qaY g

a) 1Ci=3.7x10" Bq

b) 1Ci=3.7x10° Bq

¢) 1Ci=3.7x10""Bq

d) 1Ci=3.7x10" Bq
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109.

110.

111.

112.

A crystal of MnO has NaCl structure. It has a
paramagnetic to anti-ferromagnetic transition at
120 K. Below 120 K, the spins within a single

[111] plane are parallel but the spins in adjacent
[111] planes are anti-parallel. If neutron scattering
is used to determine the lattice constants, respectively,

d and d’ below and above the transition temperature
of MnO then :

dl

a) d—?
_4

b) d—ﬁ
c) d=2d
d) d =+2d'

Which of the followings correctly represent

. . . . do
relation between differential cross-section ™

and scattering amplitude £ (6):
a) 2= IfO)I°
b) == If(6)
0) Z=If @)
d) Z=IfO)F

In a nuclear reaction the cross-section is
maximum if:

a) eZi5l — 0
b) eZi(Sl =1
c) e?f=-1

d) None of the above

In above relations & is phase shift.

The units of radioactivity Ci and Bq are related as:
a) 1Ci=3.7x10" Bq
b) 1Ci=3.7x10° Bq
¢) 1Ci=3.7x10"" Bq
d) 1Ci=3.7x10" Bq



113.

114.

115.

116.

117.

118.

farfaf@d # @ #ld ¥ &9 A dF s
AT e 3R A R S W ga
ALIE 3131 Falh AT FdTh A deodl ¢

a) o decay

b) B" decay

c) B decay

d) Electron capture

fA=faf@a & O #i9 ar uféesd Taay
a) W

b) gelFgia

c) =qgial

d) 3IWFd Tefr

B &g # URen

a) &HA FIEIT gl §

b) & A g

c) B & & fow wiEd g § g pa
& forw g

d) AT & AR & HTAR WA & oft
o & AR LT o

FFged YHIT H dRIEET IRAdT T I
HI0T W HHdH g

a) 0°

b) 90°

c) 180°

d) 45°

=gie, 319 9§ fordl werd F & o @ ¢, e
HROT § 39T oAl Tl &

a) TS o

b) AfAAT ffEa @

¢) 3IWEd gt &

d) IWed fomdr @ o 7

T I graeT 3mey 3w Fermi

T FT T=0K W ga1d, BAITH & Gelcd T
foaR #ar &

a) 0’3

b) n5/3

o) nif3

d) n2/3
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113.

114.

115.

116.

117.

118.

In which of the following decay, the down
quark is changed to the up quark governed by
weak interaction and mediated by intermediate
vector boson W:

a) 0 decay

b) B" decay

c) B decay

d) Electron capture

Which of the following is not stable in free state:
a) Proton

b) Electron

c¢) Neutron

d) All of the above

Parity in  decay is:

a) Conserved always

b) Not conserved

c) conserved for B decay but not for B~ decay

d) may or may not be conserved depending on
type of isotope

In Compton effect the wavelength change is
maximum at scattering angle of:

a) 0°

b) 90°

c) 180°

d) 45°

The energy of the neutron, while travelling in
matter, is lost due to:

a) lonisation

b) Nuclear encounter
¢) Both of the above
d) None of the above

For a non-relativistic ideal Fermi gas in three
dimensions, at T=(K, the pressure depends on
density of fermions 7 as:

a) Tl7/3

b) 715/3
c) nt/3
d) n2/3



119. #dr% 8 FeR & Ao TIRT arfes 3 T T
&1 T X TqF ?
a) el
b) &1
c) ot
d) @

120. T T Y et Tl HOT gl &
a) e
b) To3ile
c) Zar W s
d) IRFT & FIS off 7T
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119.

120.

To what colour must quarks combine for a particle
to be constructed?

a) Black
b) Green
c) Red

d) White

Particles carrying strong force are:
a) Photons

b) Gluons
c¢) Zor W bosons

d) None of the above



