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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 fifty multiple-choice type of questions.
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.
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.
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.

® e @ ©

where (C) is the correct response.

(ii)

Example :

Your responses to the questionsare to be indicated in the OMR
Sheetkept inside the Paper | Booklet only. If you mark at any
place other than in the ovals in the Answer Sheet, it will not be
evaluated.

Read the instructions given in OMR carefully.

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

If you write your name 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, you will render yourself
liable to disqualification.

You have to return the test OMR Answer Sheet to the invigilators
at the end of the examination compulsorily and must NOT
carry it with you outside the Examination Hall.

You can take away question booklet and carbon copy of OMR
Answer Sheet soon after the examination.

Use only Blue/Black Ball point pen.

Use of any calculator or log table etc., is prohibited.
There is no negative marks for incorrect answers.
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PHYSICAL SCIENCE
Paper -Ii

Note : This paper contains fifty (50) objective type questions. Each question carries
two (2) marks. All questions are compulsory.

1. Eigen values of the matrix 4. Which of the following is NOT correct
cosO® —sin® with regard to the normal distribution ?
(sine cos 6 ] will be 1) Itis a continuous distribution
2) ltis a bell shaped curve symmetric
(A) L=e™ and e™® about the mean
(B) ) =sin® and coso 3) lts curvature depends on the value

of standard deviation, ¢
4) lts curvature depends on the value
(D) A=e%ande® of the mean
5) The mean and the mode coincide
6) The mean and the median do not

(C) A =—sind and —cos6

2. The value of L{sinh kt} is

A) 23 - coincid.e _ |
s“—k 7) The points of inflection of the curve
K occuratx==*o
(B) 32? (A) 4and 6
(B) 1,2and 6
S (C) 2,3,4and 7
© s2+k? (D) 1,3,4,5and7
D) % 5. 1f f(x) = x for 0 < x < 2, and f(x) is
s“+k expanded in Fourier series, then the
constant term in the series is
3. Which of the following recurrence (A) 0 (B) 1
relations is not true ? (C) 2 (D) 3

(A) xP(x)=IP(x)+P _q(x
((x) 00 +Fr () 6. The Taylor’s series expansion of Sin x is

(B) Hy(x)=2nHy_4(x) 2 4 2 .4
, 1 A -2+ B 1+ X

(©) 2J/ 0 =J_()+J__(x) ol 4 4 4
(D) Ly(x)=nL (x)-nL__(x) © XX o
" " 3 5l 3 Bl
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7. The value of the contour integral 12. Kepler's second law states that
dx (A) Areal velocity in is zero
IZ—S where ¢ denotes the unit (B) Areal velocity is constant
2°(z+3) (C) Angular momentum is not constant
circle |2 = 1 traced in the contour (D) Linear velocity is constant
clockwise direction is 13. In the Hamiltonian formalism
(A) 0 (B) 2mi A H L
(C) 27i/3 (D) —27i/9 (A) H=%p0, -
, (B)H=2Xpa -L
8. Identify the correct statement for the
. (C)L=Xp g +H
following vectors:a=6i — 9, and 2" kK
. . D) L= +H
b=-2i +3]J. () Pk
independent Hamilton’s characteristic function W for
(B) The vectors a and b are linearly conservative system are related as
dependent (A) S=W (B) S=Et
(C) The vectors a and b are orthogonal (C) S=W+Et (D) S=W-FEt
(D) The vectors aand b are normalized | 15. The Lagrangian for a particle of charge
‘e’ in an electromagnetic field is given by
9. Constraints that can be expressed in e
terms of an equation relating to (A) T-ed+ EA'V
co-ordinates of system and time. o
(A) Holonomic (B) T+eo+ N AV
(B) Non-Holonomic o
(C) Scleronomous (C) T+ed— EA'V
(D) Rheonomous o
(D) T-edp——AV
10. The Lagrangian is a function of Y
(A) gk, pk (B) gk, gk 16. The length of space vehicle is 100 m on
(C) gk, pk (D) pk, pk the ground. When it is in flight, its length
o as observed on the ground is 99 m the
11. For repulsive inverse square forces, the speed of the vehicle in the space is
shape of the orbit is 8 1
A) 42.32x10
(A) Hyperbolic A x . ms_1
(C) Circular (C) 42.32x10""ms™
(D) Parabolic (D) 42.32x 10" ms™
K-2514 ©) Paper Il




17. A rigid body moving freely in space has
degrees of freedom.

(B) 6

(D) 4

(A) 3
C) 9

18. Which of the following potential satisfies
Laplace equation ?
(A) V =2x°
(B) V=x3—xy
(C) V=2y°
(D) V=42°-3

- 3y2 + 2

19. If the potential field is given by

V (X, Y, z) = 2x?y — 5z, the magnitude of
the electric field intensity at the point
P(1,2,3)is

(A) =11V (B) —11V/m

(C) 9.6V (D) 9.6 V/m

20. In a perfect dielectric material a
polarization P = 15k pC/m? is produced
when the electric field intensity is
E = 3k V/m. The electric susceptibility is
(A) 1.77 (B) 1.565
(C) 0.6389 (D) 0.565

21. Magnetic field due to a vector potential
A = (0, Bx?, 0) at a point (1, 0, 0) is
(A) B (B) 2B
(C) B? (D) — 2B

22. Biot-Savart law in vector notation is

_ Mo, pdIxr
(W B= 2 |75

(B) B= Mo Jdlxr

(D) B= Mo Jdlxr

Total Number of Pages : 8

23. Poisson’s equation states that

(A) vzv:—g (B) V2V =

C) vv=-P

€

24. For a good conductor skin depth varies
(A) Directly as conductivity
(B) Inversely as conductivity
(C) Inversely as the square root of
conductivity
(D) Directly as the square root of
conductivity

25. Lorentz gauge is represented by
(A) V-A=0
(B) V-A=0
0
©) 3-0
(D) —;tO

26. Stern-Gerlach experiment demonstrated
the existence of
(A) Electron magnetic moment
(B) Electron spin
(C) Electron charge
(D) Neutron charge

a
ox2

27. The operator — is for

(A) Momentum
(B) h?

(C) Kinetic energy
(D) Force

Paper i
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28. Which of the following commutation | 33. The expectation value (r) of the position
relations is NOT correct ? of the electron in the ground state of an
(A) [L?, L1=0 hydrogen atom is times radius
(B) [LX, Ly] = ihLZ of the first Bohr orbit.
(C) [Lz,L ]=hL_ (A) 0.5
(D) [Lz, L]=hL_ (B) 1.0
(C) 1.5
29. The eigenfunctions of the linear (D) 2.0
harmonic oscillator are called
(A) Legendre polynomials 34. The tunnelling through a potential barrier
(B) Bessel functions increases if
(C) Hermite polynomials (A) Height and width of the barrier are
(D) Laguerre polynomials increased
30. If T is the kinetic energy of an electron of (B) Height and width of the barrier are
mass ‘m’, the deBroglie wavelength of the reduced
electron is (C) Height is increased and width
h h reduced
B ot ® ot
m (D) Height is reduced and width
h h ,
C _ D increased
© Tt © T
, , 35. The energy corresponding to the ground
31. The first order correction to the energy of _ . _
the nt" state due to a time independent (n = 1) state of a particle confined in a
perturbation V is given by one-dimensional square well of side
2 10 nm is 10 meV. The energies of the
(A) (nVln) ®) |(nVin) |
next two higher (n = 2 and n = 3) states
2
(C) 0 (D) (nVin) are
) _ o _ (A) 20 meV, 30 meV
32. Pauli’s exclusion principle is valid only
for (B) 40 meV, 90 meV
(A) Bosons (B) Fermions (C) 406V, 90 eV
(C) Phonons (D) Excitons (D) 20 eV, 30 eV
K-2514 (5) Paper Il




36. A system in an external field will be in
equilibrium if the following physical
parameters of each component of the
system is constant throughout, that is

(A) Volume and chemical potential

(B) Temperature and chemical
potential

(C) Temperature and pressure

(D) Volume, temperature and pressure

37. In quantum statistics the volume of phase
cells is (h being Planck constant)
(A) h? (B) h*
(C) h (D) h™°

38. The collection of large number of
essentially independent systems having
the same energy E, volume V and number
of particles N are called

(A) Ensemble
(B) Grand canonical ensemble
(C) Canonical ensemble

(D) Micro canonical ensemble

39. The partition function ‘Q’ of a system that
contains large number (N) of molecules
freely moving inside a volume V is related

to single particle partition function ‘q’ as

Total Number of Pages : 8

40. Which of the following statements is NOT
true ?
(A) Bose-Einstein statistics deals with
distinguishable particles
(B) Fermions obey Pauli’'s exclusion
principle
(C) Maxwell-Boltzmann statistics deals
with distinguishable particles
(D) Fermi-Dirac statistics deals with
indistinguishable particles.

41. Boltzmann relation between entropy, S,
and probability, W, is
(A) S=In(W)
(B) S=(In W)/kB
(C) S= kB/In(W)
(D) S= kB In(W)

42. With regard to the Fermi-Dirac distribution
function f(E) where E refers to energy,
which of the following is TRUE at room
temperature ?

(A) f(EF) has a value of 1/2 (EF being
the Fermi energy)

(B) f(E) is a step function

(C) States with E<EF are filled
completely

(D) f(E)islarge andtendsto « asE
decreases much below E_

43. ForT<T, (T, being the Bose temperature),
the systemisina
(A) Gas phase
(B) Condensed phase
(C) Mixture of gas phase and
condensed phase

(A) Q=aN (B) Q=a/N (D) Neither gas phase nor condensed
(C) Q=q" (D) Q=g phase
‘Paperll (6) K-2514




44. The width of the depletion layer of a
junction
(A) Is independent of applied voltage
(B) Decreases with light doping
(C) Increases under reverse bias
(D) Increases with heavy doping

45. The band gap of a semiconducting
material used to make an LED is 1.43 eV.

What will be the minimum wavelength of

the radiation emitted by this LED, in um ?
(A) 8.68 (B) 8.68x10™"
(C) 8.68x1072 (D) 8.68x107°

46. Assertion (A) : An array of flip-flops
facilitates to develop memory devices.

Reason (R) : An array of flip-flops can

store binary information temporarily.
(A) (A) is correct, but (R) is incorrect
(B) (A)isincorrect, but (R) is correct
(C) Both (A) and (R) are incorrect
(D) Both (A) and (R) are correct

47. The circuit shown here can be used as

Vial

O_"_——'Q vowt

—

Vw2
O—
R
L

(A) OR gate (B) NOR gate

(C) AND gate (D) NAND gate

Total Number of Pages : 8
48. The band width of frequency response
curve of amplifier increases in
(A) Positive feedback configuration
(B) Negative feedback configuration
(C) CE configuration
(D) CB configuration

49. In a sequence of computations, the
process is NOT a stable process, if
(A) The rate of accumulation of error
decreases
(B) The rate of accumulation of error
decreases, but rate of relative
accumulation error decreases
(C) The rate of accumulation of error
decreases, and rate of relative
accumulation error increases
(D) The process is not related to the rate

of accumulation of relative error

50. Identify the correct order in which the
following four devices were invented ?
(A) BJT, diode, microprocessor, FET
(B) BJT, diode, FET, microprocessor
(C) Diode, BJT, microprocessor, FET
(D) BJT, microprocessor, diode, FET
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