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. Use only Blue/Black Ball point pen.
. Use of any calculator or any electronic devices or log table etc., are prohibited.
. There shall be no negative marking.
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Instructions for the Candidates

. Write your Roll Number in the space provided on the top of this page.
. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory.
. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested
to open the booklet and compulsorily examine it as below :
(i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a booklet
without sticker seal and do not accept an open booklet,

(ii) Tally the number of pages and number of questions in the booklet with the information printed on the cover page.
Faulty booklets due to pages/questions missing or duplicate or not in serial order or any other discrepancy should
be got replaced immediately by a correct booklet from the invigilator within the period of 5 minutes. Afterwards,
neither the Question Booklet will be replaced nor any extra time will be given.

(iii) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR
Answer Sheet Number should be entered on this Test Booklet.

)

. Each item has four alternative responses marked (A), (B), (C) and (D). You have to darken the oval as indicated below on

the correct response against each item.

Example: (2> @ (C) (D) where (B) is the correct response.

. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — II only. If you mark your
response at any place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

. Rough Work is to be done in the end of this booklet.

. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheet, except
for the space allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any g
ggher at;_réfajr_means, such as change of response by scratching or using white fluid, you will renggr yourself ?ia le to &

isqualification. ¥

. Yot? have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and 3
must not carry it with you outside the Examination Hall. You are however, allowed to carry original question booklet and
duplicate copy of OMR Answer Sheet on conclusion of examination. .
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PHYSICAL SCIENCES
Paper - II

1. What is the directional derivative of §(x, y, z) = xyz + 4xz? at (1, -2, 1) in the
direction of 2i-j-2k?

(a) 134

B) -133
© ¥,
D) -3/,

2. If A is such that VxA =0, then A is called
(A) Irrotational
(B) Solenoidal
(C) Rotational
(D) None of these

3. The product PQ of two real, symmetric matrices P and Q is
(A) Symmetric for all P and Q
(B} Never symmetric
(C) Symmetric if PQ = QP
(D) Antisymmetric for all P and Q

4. For Levi-Civita tensor, we have

(B) € = €,

jik
B) €4 =~ €j
(C) €4 =~ €
(D) € =~ €50
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5. Which one of the following curves gives the solution of the differential equation
K, ——+K,x =Kj;, where K|, K, and K, are positive constants with an initial
dt
conditions x=0att=07?

X

(A) (B)

(C) (D)

1
6. For which of the following conditions does the integral I P (x)P,(x)dx vanish
0

for m # n, where P_(x) and P, (x) are Legendre polynomials of order m and order n
respectively ?

(A) allm, m=#n

(B) m —n is an odd integer

(C) m - n is a non-zero even integer

D)n=mzt1

* 1
7. If f{z) is analytic and has a pole of order m at z = a, then 12) has
(A) Zeroofordermatz=a
(B) Zero of order m at z = %1

(C) Zero of order 1 at z

a

(D) Zero of order 1 at z %1
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8. The co-efficient of e’ in the Fourier expansion of u(x) = A sin? (ox) for
k=-2ais

A B -4
© 4, (D) -4/

9. Inverse Laplace transforms of Sz+ ! s
s -4

1
A) cos 2x + —sin 2x
2
1 .
(B) cosx + Esmx
1
{(C) cos hx + Esinhx

1
(D) cos h 2x + Esin h 2x

2

10. The inverse Laplace transformation of log — 2 is
s° +
2 2
(A) - T (1 — cos 2t} (B) T (1 —cos 21)
2 2
(C) - T {1 + cos 2t) (D) 0 (1 + cos 2t)
11. Bessel’s function J | (x) is given by
2
2 .
(A) 2 sin x (B) .= sinx
\f X n
2 2n
(C) |— cosx (D) 4o COSX
X X
12. The truncation error {E_;) of Simpson’s 3 rule is equal to
3h° 3h®
A) -——f%e B) -— 18
(B 2516, B) -2 16
h® h?
- f¥a 1 L4)
© -356 (8,) (D) 30 fe,)

Where h=(a-b)janda<86_<bh.
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13. If a system of 3 coupled oscillators has 3 degrees of freedom, then 9 coupled

oscillators has _ ___ independent variables.
(A) 3
(B) 6
(C) 9

(D) 27

14. Assertion (A) : Every body continues to be in its state of rest or of uniform
motion in a straight line unless it is compelled to change that state by external

forces acting on it.

Reason (R} : The property of a body to remain in the state of rest or uniform
motion when no external force acts on it, is known as inertia.

(A) Assertion (A) is true, but Reason (R} is false

(B) Assertion (A) is false, but Reason (R) is true

(C) Both Assertion (A) and Reason (R) are true; and Reason (R) is correct

explanation of Assertion (A)

(D) Both Assertion {A) and Reason (R) are true; but Reason (R) is not correct

explanation of Assertion (A)

15. If torque (N) acting on a particle is zero,
(A) Its angular momentum (i) is zero
(B) Its angular momentum (E) is constant

(C) TxF=0

L
(D) dt #0
dt
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16. Consider a system of two masses m, and m, (m,> m,) tied by a light
inextensible string of length 1. The masses are hanging over a pully as shown,

then 1 is
@
ANT
I‘rl'l
l /\"c
m,g
m2
bin,g
2m,m
(A) ,E:—l?_ (B] T:2m1m2g
m,; + M, m, +m,
(C)t=mg-m,g D) t=mg+m,g

17. A particle of mass m, and velocity v, is captured by a nucleus at rest. A light
particle of mass m, is ejected at 90° with the path of m, with speed v,, the
rest of the nucleus (mass m,) recoiling with speed v,. Let Q be the energy
absorbed in the reaction and T, be the kinetic energy of mass m,. The kinetic

energy T, of mass m, is

(A) T, = a2 | M= Tl} B) T, = —12 [Q+ T Tl]
m, +m, | mg m, +m, m; +my

m — _
C) T,=—"22 |Q+Te My D) T,=-—"28 |g+T2"
m1 + m2 i ma m2 + m3 mS
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18. The motion of a particle constrained to move on the surface of a sphere of
radius a, whose centre coinsides with the origin of the coordinate system.
These coordinates satisfying the relation x> + y2 + z2 = a2. From this it is
clear that
(A) All the three coordinates are independent
(B) Only two coordinates are independent
(C) Only one coordinate is independent

(D) None of the above

19. The energy curve for the motion of a particle in an arbitrary potential field
is shown in the following figure. Choose the correct statement.
N

Potential

€nergy curve Total energy
Vv curve

Energy

L Jf SO

18]

>
7

Distance

[ 3

w

(A) The kinetic energy will be negative and velocity will be imaginary in the

regionr < r,
(B) The region r, < r < r, is forbidden for the particle
(C) For the region r, < r < r,, the motion of the particle is bounded

(D) For the region r 2 r,, there is no turning point for the particle

T
Y
~
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20. Consider a double pendulum which consists of two identical pendulums of
length ! and bobs of mass m each, one pendulum suspended from the bob
of the other. The eigenfrequencies of small oscillations are

_ |8 _ (18
(A) w~\ﬁ (B) u)—\/;.\/;

(©) w:(ZiJE)\/% (D) Q=MJ%

21. In the Minkowski space, the square of four-velocity V and the square of four
momentum P are given as

(A) V2 =-c? P2=-m,*c? (B) V2 =c? P?=m,>c?
© V*= Jl—v;rﬂ ,_—_ D) V2= PR =
1— V ]___V/2 I_V/CQ
Cc

14

22. Assertion (A): P = —[p2 +q%) and Q =tan ' is not canonical

transformation. 2
Reason (R) : p dq — P dQ is an exact differential.

(A) Assertion (A} is true, but Reason (R) is false
(B) Assertion (A) is false, but Reason (R) is true

(C) Both Assertion (A) and Reason (R) are true; and Reason (R) is correct
explanation of Assertion (A)

(D) Both Assertion (A) and Reason (R) are true; but Reason (R) is not correct
explanation of Assertion (A)

23. For a harmonic oscillator, a generating function F (q, Q) is given as

F, = %m(oq2 cot Q.

Then p and q are
A)p= -;-mu)cot Q,.q- %mm cot P (B) p = maeq cot Q, 9 = mop cot P

(C} p=mogsin Q,q=mopsinQ (D) p=mwqcotQ,q= gP—sinQ
mo

24. The wavelength of a 30 GHz electromagnetic wave is
(A) 1 cm (B) 9cm
(C) 90 cm (D) 10 cm

.
e
»
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25. When magnetic flux in a coil of 100 turns changes from 8 Weber to 10 Weber
in one second then the induced voltage will be

(A) S0 volt {B) 100 volt
(C) 200 volt (D} 150 volt

26. The phenomenon of light in which refractive index exhibits variation with
frequency is termed as

(A) Diffraction (B) Dispersion

(C) Interference (D) Polarization

27. A plane electromagnetic wave passes from air (n, = 1.0) into a glass plate
(n, = 1.5). If absorption by the glass plate is negligible then its transmittivity

will be
(A) 4% (B) 96%
(C) 100% (D) 50%

28. The characteristic impedance (z) of free space is

Ho 1
(A) \/; (B) o e
€
(C) \/'% (D) Mo €

29. The magnetic field at a distance (d) from a straight wire of infinite length
carrying a steady current (I) is expressed as

Hol Hol
A) = B) Mol
A o4 (B) —
Mol Bol
= D L=,
©) 5.4 Dy =5
30. The energy per unit volume stored in an electromagnetic field is given as
1
(A) (Eo E? +—BQJ (B) (uo E* +—LBQ}
Ho €g
1 a1 1 > 1 5
C) = E°+—B D} |z, E°+—B
(C) 5 (EO Mo J (D) (2 Ko <

. 1 A
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31. Power radiated by a point charge (with charge = q and acceleration = a) is
proportional to

(A) qa? (B) g’a
(C) qa (D) g’a?

32. When a charge particle (having charge = q and velocity = v) enters parallel
to the magnetic field, then the magnetic force will be

(A) Infinite (B) 9B
(C) qvB (D) Zero

33. The electric field inside a conductor is
(A) Non zero (B) Infinite
(C) Indefinite (D) Zero

34. In a mass spectrometer the ions that are too light bend
(A} Too little (B) Too much
(C) Do not bend (D) Neither little nor much

35. A vector x in the post factor space is denoted by
(A) <x> (B) <xj
(C) x> (D) <p|x|E>

36. Choose incorrect statement for ladder operator
(A) [a,a]=0 (B) [a,a"]=1

(C) [a*a, a’] =a* (D) [a*a,a] =—a
37. For an isotropic oscillator (w,= 0, = ®, = ®) the energy eigenvalues are given
by (n, =n, =n, =n)

(A) E:(n+—1-]ha) (B) E=[n+§]hm
2 2

(©) E = nho D) E= (n+—;—]hm

’ 1

(i
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38. The two wave functions ,(r) and y,(r) are shown below :

v

v
=

b

(A} y,(r) and yg(r) are symmetric
(B) y,(r) is symmetric and y(r) is antisymmetric
(C) w,(r) is antisymmetric and wy,(r) is symmetric

(D) w,(r) and yg(r) are antisymmetric

0 1 1 0 _
39. The Pauli matrices ¢, = [1 0} and o, = [0 J , then ¢, is

i 0O i O
@ 1, J B 1o 4
i © [0 —i]
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40. For Dirac matrices, if the eigenvalues are +1, then for the following statements
choose correct option

ioal?+ ay2+ a =p=1
i+ ol+to? =p=1+1
iii. o® + 0%+ a? #p?
(A} Only (i) is true (B) (i) and (ii) both are true
(C) (ii) and (iii) both are true (D} (i) and (iii) both are true

41. The positions of a nucleus and electrons of a two-electron atom is shown
schematically

The Hamiltonian for the two-electrons moving in the field of a fixed nucleus is

2 2 22
(A) H:_L(Vf+vg]_§§__zi_e_
2m n r, 0
2 2 2 2
B) He-(v24vy 2 2o €
2m . . I, I
2 2 2 2
(C) H=_f‘_(vf+vg)+ge_+z_e__e_

2m ¢ r, I,
2 2 2 2
(D) H= ——i’l—(Vl2 +V§)+—Zi+zi+e—
2m n L, I
42, With reference to the Heisenberg picture, choose correct statement.

(A) The state vector | y>, remain independent of time and the time evolution
is manifested entirely through variation of the linear operator A (t)

(B) The state vector|y>  remain dependent of time and the time evolution
is manifested entirely through variation of the linear operator A(t)

(C) The state vector | y>, remain independent of time and the time evolution
is not manifested entirely through variation of the linear operator Ay(t)

(D) The state vector|y>, remain dependent of time and the time evolution
is not manifested entirely through variation of the linear operator A (t)
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43. A wave function in one dimension potential box is given by

|2 (TCX]
W(X}_ —Ssiny — |,
a a

the dimension of |y|?is
(A) Dimensionless (B) L3

(©) L2 (D) L

44. If ¢ is the Pauli spin matrix then o3 is
(A) io (B) -ic
(C) o (D) 1

45. Let v = ¢,0, + c,0,+ c0,. ¢, ¢, and ¢, are orthogonal eigenfunction of H,
then

(A) v is always an eigenfunction of H
(B) y is never be an eigenfunction of H
(C) v is always an eigenfunction of H, if ¢,, ¢, and ¢, are degenerate

(D) v is always an eigenfunction of H, if any two of 9., 9,and ¢, are
degenerate

46. Which of the following quantity is not an exact differential ?
(A) dF (F = free energy) (B) dS (S = entropy)
(C} dU (U = internal energy) (D) dQ (Q = heat absorbed)

47. T-S diagram for a Carnot Cycle is
(A) Ellipse (B) Quadrilateral
{C) Rectangle (D) Circle

48. According to consequences of the second law of thermodynamics (where
P = pressure, V = volume, U = internal energy, S = entropy,
T = temperature.}

86U U (U _(au
@ T:(5§L andp:_[a_v]s (B) T"(@S)V and P (avjs
(U (v (v (v
(c_)_’r_[av]s and P (as]v D) T-= (av]s andP—LaS]v
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49, Gibb’s paradox arises due to
(A} distinguishability of classical particles
(B) indistinguishability of classical particles
(C) absence of inter-particle interaction

(D) diffusion of ideal gas

50. For 1 mole of copper g, = 7 €V, find out the density of state g(g), by taking

e=7eV

(A) 1.3x1026‘S_E%§ (B) 1.3x10% sta\tfes
€ e

(C) 1.3x 1013 ﬂatis (D) 1.3 % 1020 states
eV eV_ -

51. A system of two energy levels E; and E, is populated by N particles at
temperature T. The particles populate the energy levels according to the
classical distribution law. What is the average energy per particle ? Assume

E, > E,.
_ By +E;eP®
(A) 1 1+ePAE
E, - E,ef*F
B) u=—2-——1
(B) ] obAE
_E,+Ee?"
(©) w=— e
E, -E,eP®
(D) u= 1 ePAE

52. In a white dwarf star of one solar mass the atoms are all ionized and contained
in a sphere of radius 2 x 10%m. What is Fermi energy of the electrons in eV ?
The number of electrons is 1.2 x 1057,

(A) 40 x 10% eV
(B) 400 x 104 eV
(C) 4000 x 10* eV
(D) 4 x 10% eV
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53. Derivation of quantum statistic distribution assume that

(A) dN =0
(B) dN =1
(C) dN = constant
(D) dN = o

54. Bose-Einstein condensation temperature Ty refers to the temperature below
which

(A) An assembly of Bose gas condenses to liquid state

(B) There is significantly large occupancy of the ground state in a system of
bosons

(C) The bosons essentially behave like fermions

(D) There is an appreciable occupation of the ground state in an electron
system

58. The chemical potential of the photon gas is
(A) 3
(B) 2
(€)1
(D) O

56. A one dimensional quantum harmonic oscillator (ground state energy
is hw/2) is in thermal equilibrium with a heat bath at temperature T.
What is the mean value of the oscillator’s energy, <E>, as a function of T ?

fim hao
E>=-—sinh{ —
(A) < 5 sin [QKT)
hw ho
<E>»>=—coth| —
(B) 5 °° [QKT]
(C) <E>=@cosh[—’:@—)
2 2KT

(D) <E >=2hncos h(—f}gJ
2KT
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57. The collector current in the circuit given below is

+10.7V

(A) 10 mA (B) 5mA
(C) 1 mA (D) 0.5 mA

58. Voltage gain of a basic amplifier {without feedback) is 60 dB. Find out the
negative feedback factor () so that the voltage gain of negative feedback
amplifier becomes 20 dB.

(A) 0.99
(B) 9.9
(C) 0.099
(D) 0.001

59. 2’s complement of the binary number 1000 is
(A) 1000
(B) 1001
(C) 0111
(D) 0001

60. Simplified expression for the Boolean function F = A'C + A'B + AB'C + BCis
(A) C + ABC’ (B) BC + A’'BC’
(C) C+AB (D) BC+A'B
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61. In the following circuit the output (Y) is equal to

1e

Oe wy
(A) ¥ (B} x

(C) 1 (D) O

62. What is the value of R, in the circuit given below ?

0.1 Vo——m——+

(A) 100 kO (B) 90 kO

(C) 110 kQ (D) 10kQ

63. The characteristic equation of a JK flip-flop is
(A) Q(t + 1) = J'Q + KQ’
(B) Q(t + 1) =JQ + KQ
(C) Qt + 1) = JQ’ + KQ
(D) Qt + 1) =JQ’ + K'Q
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64. Pirani gauge is used for the measurement of
(A) Rough vacuum
(B) High vacuum
(C) Very high vacuum
(D) Ultra high vacuum

65. Final stage in a typical lock-in-amplifier is
(A) Voltage controlled oscillator
(B) dc amplifier
(C) Multiplier
(D) Low pass filter

66. How many general purpose registers are there in 8085 microprocessor ?
(A} 10 (B) 6
(C} 8 (D) 4

67. If a rectangular pulse is applied to the input of an active differentiator circuit
then the output will be

{A) Sin wave

(B) Square wave

(C) Ramp

(D) Sharp voltage spikes

68. Ifn,and n for an electron in an elliptical orbit are 1 and 2 respectively, then
the ratio of semi-major axis and semi-minor axis is '

{A) 0.5 B) 1
(C) 0.25 (D) 2

69. The Bohr’s model gives the value for the ionisation potential of Li** ion as
(A) 13.6 eV
(B) 27.2 eV
(C) 122.4 eV
(D) 40.8 eV

[
B
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For the two electron system if I, = 2, I, = 1, the values of J according to L — §
coupling will be

(A) 3,2, 1

B) 4,3,2,1,0

(C) 4,3,2,1

(D) 4, 3,2

Angular momentum quantisation is directly established by
(A) Stern-Gerlach experiment

(B) Frank-Hertz experiment

(C) Photo-electric effect

(D) Davission-Germer experiment

Two states of an atom have definite parities. An electric dipole transition
between these states is

(A) allowed if both the states have even parities
(B) allowed if both the states have odd parities
(C) allowed if the two states have opposite parities

(D) not allowed unless a static electric field is applied

In the presence of a weak magnetic field atomic hydrogen undergoes the
transition ?P,, — !S,, by emission of radiation. The number of distinct spectral
lines that are observed in the resultant Zeeman Spectrum is

(A) 2 (B) 3
(C) 4 (D) 6

Consider the pure rotational spectrum of a diatomic rigid rotor. The separation
between two consecutive lines (Av) in the spectrum

(A) is directly proportional to the moment of inertia of the rotor
(B) is inversely proportional to the moment of the inertia of the rotor
(C) depends on the angular momentum

(D) is directly proportional to the square of the interatomic separation
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75. The far infrared rotational absorption spectrum of a diatomic molecule shows
equidistant lines with spacing 20 cm™'. The position of the first Stoke’s line
in the rotational Raman spectrum of this molecule is

(A) 20 cmm™?
(B} 40 cm™!
(C) 60 cm™!
(D) 120 cm™!

76. Spectral line width of the He-Ne laser is 0.01 nm and the cross-sectional
area of the beam is 0.01 cm?. If the output power is 1 mW, the radiation
intensity per unit wavelength (in W/cm?3} is
(A) 1010
(B) 108
(C) 10°®
(D) 1012

77. A laser beam of pulse power 102 W is focussed on an object of area
10 cm?. The energy flux in W/cm?, at the point of focus is

(A) 1020
(B) 106
(C) 108
(D) 10*

78. The quantum numbers of two electrons in a two valance electron atom are
given in table

N~ K-

n,=35 L=1 S, =

Assuming L — S coupling the possible value of J are
(A) 2,3,4,5,6
B) 1,2,3,4,5
(C)0,1,2,3,4
(D) 0,1,2,3,5
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The potential energy of a diatomic molecule in terms of interatomic distance
R is given by

UR)=-—+—
R™ R"

Where A, B, m and n are constant characteristics for the MX-molecules. The
equilibrium spacing between the atoms is

1
(A) Re = (E}i)“’m
mA

1
_ [ mA Ym-n
(B} Re= [—nB )

1
(D) Re= [_ i'i]m‘“
mA

Concentration of Frenkel imperfections in monoatomic solid at a certain
temperature T is given by

(A) n=(NN;)exp (_ 2?{*":1‘]

(B) n=(N Ni)exp(E%KT)
(©) n=(NN,? exp(E%KT)

(D) n=(NN; )}6 exp (— E%KT)
The energy of a screw dislocation is approximately given by

(A) E = \I1Gb?

1
(B) =G0
2
(©) E=!Gb -
(D) E =1Gb?
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The minimum allowed frequency (w,) _._for optical branch in a one dimensional
diatomic lattice with force constant K is independent of heavier atom and
given by

(A) 2K/m (B} 2m/K

o (2 o ()

A neutron beam of kinetic energy 0.04 eV is diffracted by the plane (100) of
sylvine crystal (d,,, = 3.14 R). What is the glancing angle 6 at which the
first order Bragg’s spectrum will be observed ? Given neutron rest

mass = 1.67 x107%7 kg.

(A) 23° 107

(B) 13° 10

(C) 3° 10’

(D) 33° 10’

Using the tight binding model, energy wave vector dispersion relation for
one-dimensional crystal of lattice parameter ‘a’ is given by

E(K) = E, - o - 2f cos Ka

What is the value of K at which the energy of the electron is maximum ?
(A) 2 nna

(B) 2nrn/a

(C) 2n-1)n/a

D) 2n+ 1)r/a

The potential of an electron in a one dimensional arrangement of atoms is
identical to that used in the Kronig-Penny model. If V,ab << h?/ 4n°m, the
energy band gap at k = n/ais

(A) 2V, b/a

By 2V,a/b

(C) V, b/2a

(D) V,a/2b
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The resistivity of a doped silicon sample is 8.9 x 10-3 Qm. The Hall coefficient
of the sample is found to be 3.06x10* m3?/C. Assuming a single carrier
conduction, what is the concentration of charge carriers ?

(A) 0.204 x 1022 /m3
(B} 2.04 x 1022 /m?
(C) 20.4 x 10?2 /m?
(D) 200.4 x 10?2 /m3

The spin of a Cooper pair is
{A) One
(B) Half
(C) Two
(D) Zero

The number of point groups in 3-dimensional crystal system is
(A) 8 (B) 16
(C) 24 (D) 32

In a two dimensional square the ratio between the kinetic energies of an

electron E giagonal/ Emidtace

(A} = B ¥
(C) 2 (D) %

According to the liquid drop model, when a nucleus is bombarded by
neutrons, the compound nucleus attains the given shapes in the sequence

(A) Ellipsoidal, spherical, dumb-bell
(B) Spherical, ellipsoidal, dumb-bell
(C) Spherical, dumb-bell, ellipsoidal
(D) Dumb-bell, ellipsoidal, spherical

In the following magic numbers, which is not a magic number
Z— 2,8, 20, 36, 50

(A) 8 (B) 20

(C} 36 (D) 50
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92. If a pion decays from rest to give a muon of 4 MeV energy, what is the kinetic

energy of the accompanying neutrino ?
(A} 33.7 MeV

(B) 29.7 MeV

(C) 66.6 MeV

(D) 4.0 MeV

93. If the binding energy of deutron is very small compared to depth of barrier,
the radius of deutron becomes

w3
n Vo

B) 22 By + Vo)
T

2r, Eg
o 2 |5%)

2y [ 'V,
) n (EB]
94, The isospin and the strangness of Q~ baryon are

(A) 1,-3 (B) 0,-3
€ 1,3 (D) 0,3

95. The quark structure of A** is
(A) uuu
(B) uud
(C) ddd
(D) uds

96. Which of the following reactions violates lepton number conservation ?
(A) € +e” DU, + e
B)e+P—->v +n
(Cye" +n—>P+u,

(D) u —>e*+uu+5e
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97. A poin at rest decays into a muon (4) and neutrino and the equation is given
by © — p +v. The energy of outgoing muon is (Assume m_ = 0)

(m? + m2)C?

(A) (B} (m?+m?)C?

2m

n

m? C? m?2 C?
(C) 2 (D) —+

n

98. Energy of yray is 1 MeV, calculate its wavelength.
(A) 0.0124 A
(B} 0.1242 A
(C) 1.2420 A
(D) 0.0012 A

99. When a 1.5 MeV proton bombards the lithium nucleus ,Li", two a-particle
are observed to be ejected. Calculate the kinetic energy of each o-particle
(m(,Li") = 7.0183 U, m(,H') = 1.0081 U and m(,He?* = 4.0040 U).

(A) 18.630 MeV
(B) 8.008 MeV
(C) 28.315 MeV
(D) 9.315 MeV

100. A reactor is developing nuclear energy at a rate of 30,000 kW. How many
atoms of U235 undergo fission per second ? {Assume an energy of 200 MeV
released per fission)

(A} 1.875 x 10?0 per second
(B} 2.775 x 1017 per second
(C) 3.007 x 10'7 per second
(D) 9.375 x 10!7 per second
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