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If there exists continuous space translation symmetry, then :
(A} neither energy nor angular momentum ang conserved

(B) encrgy isconserved

(C}  angular momentum is conserved

(13} linear momwentum is conserved

When a person opens a door, he applies :
(A} Force (B) Torgue
{C) Momem {1} None of the above

Compared to the gravitational force with which the Earth pulls you, the grm‘iufiunlll force
with which you pull the Earth is :

(A) Baual {B) Zero

{C) Creater (D) Less

When trying to turn a key into a lock, following is applied :
{A) coplunar force (B) moment
(C) lever (D) couple

I} Alembert's principle is used for:

(A) reducing the problem of kinetics o equivalent statics problem
(B) determining stresses in the truss

(C)  stability of flopting bodies

(I3} solving kinematic problems

Bernoulli's principle states that, for streamline motion of an incompressible non-viscous fluid
(A) pressure at any part + kinetic energy per unit volume = constant

{B) kinetic energy per unit volume + potentinl energy per unit volume = constant

{(C) pressure af any part + polential energy per unil volume = constant

(1) pressure ot any part + Kinetic energy per unit volume + pofential encrgy per unit vohume = canstant
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8.

1.

A filter in frequency domain is mathematically given by :

Lif jm| =,

i =
X 0 if |w| >,
Here m, is cut-off frequency. This filter is known as :
(A} low pass filter {B) high pass filter
(C) band pass filter {B) band block filter

Consider that Fourier transform of a function in time domain f{t) is F{o) in frequency domain.
If translation of f{) in time domain by T amount is f(1 - 1), then the function in frequency
domain will be

(A) Flm) (B) Fiw)e™

(C) Flw)e™ (D} f{1=1) Flo)

If & number of forces act simultaneously on a particle, it is possible :
(A) toreplace them by a couple
(B) 1o replace them by a single force

(C) toreplace them by a single force through centre of gravity
{13} to replace them by a couple and a {orce

Spherical coordinate components of u are related to the Cartesian coordinates by the following
transformation rule :

(u,| (sinBcosy sinOsing cosd )| [u,)
Ay | Y| cosfcosd cosBising —sind | | u
\u, | | —sing cosg 0 Ly,
u | (sinBsing sinbcos¢ cosB ) [u,)
®) | % | t:::sﬂl:uslb cosBsing —sin® | (u
||LI.IU '._ —E-'I:ll-d} I.'-'I:F&I-# D s B
u | [sinOsing sinBeosé cosB) (u,’
© |9 cosBeosd cosOsing sin@ | |u,
Uy ) | —sing cos¢ 0 u, |
(u,) (sinficosd sinBsing cosb) (u,
@ |1 cosBeosd cosbsing sind 2
[ My ) —sing cosd 0 u,
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11. A planet moves slowest in its orbit :
(A) the closer itis to its satellites {(B) when it 1s farthest from the Sun
(C) when it is closest 1o the Sun (D) whenitis inopposition

12, Which of the following is not a solution of the differential equation, ¥°(x)+ H"tﬂ:}:ﬂ 7
(A) exp{-ikx) (B) exp{-kx}
() sin(kx) (D) cos{kx)

13. Waves associated with electrons are referred to as @
(A} plasmawaves (B} UV waves

(C) pammarays (D) matler waves

14. The full Schrodinger's equation in compact form s :

PP, Ty=inlt
(A) ity =0 ®) Hy=in
(C) Fhu:la—“-"- (D) Hw=iﬁﬂ

ot £x

15. The momentum operator in one-dimension is :

.o R
(A) —"ﬁ;...'l : (B) —lﬁa

SR i 4
. M ih—
(©) 3 ol (@) o'

16. In the probabilistic interpretation of wave function v , the quantity |y L
(A) 1 (B) probability amplitude
(C) aprobability density (D) negative probability amplitude

I7. When two particles sre entangled and it is observed that one has its spin up, how long does
it tnke for the other's spin to be down ?
(A)  instantaneously
(B} few microseconds
(C) few nanoseconds
(12} time taken by the light to travel between them
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19,

20.

21.

22,

23.

Spherical polar coordinates are used in the solution of the hydrogen atom Schrodinger
cquation because ;

(A} the Laplacian operator has its simplest form in spherical polar coordinates

(B) the Schrodinger equation is then separable into 3 ordinary differential equations

(€} Cartesian coordinates would give particle-in-a-box wavefunctions

(1) otherwise the atomic orbitals would violate the Pauli exclusion principle

Solution of Schrodinger equation w(x,t)=w(x)e ™" is often called a stationary state
because :

(A) probability smplitude is independent of time

(B) probability amplitude is dependent on time

(C) probability density s independent of time

(I3} probability density is dependent on time

Which one of the following quantum mechanical entities (A) to (D) (with some exceptions)
must be single-valued (and their derivatives too), finite {and their derivatives toa), continuous
(and their derivatives too), and normalizable or square-integrable ?

(A) observables (H) wave functions

(C) expectation values (1) energy and momentum

In coupled oscillator (e.g. triatomic molecule), the mode that has the highest symmetry will
have the :

(A} imaginary frequency

(H) frequency equal fo the freguency of ssymmetric mode

(€) frequency higher thun the frequency of asymmetric mode

(D) frequency lower than the frequency of asymmetric mode

The wave velocity of a wave with displacement y = 0.1 sin{l.1x - 0. 1) m, is
(A) 0l mfs (B) 0.01 m's
(C) 20mss (D) 1m's

The group velocity of o wave is deflined as :
(A) wk (B) Kwo
(C) dw'dk (1) dk/dew
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24.

26,

%

28,
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Consider that the source and the observer are in motion along the same straight line in same
direction with velocities v and v, respectively. The souree is emitting waves of frequency .
Velocity of the waves through the stationary medium is v. The frequency of these waves

measured by the observer is given by :

P Vel r ¥

[A} - Y= ‘ru lBh : 1|I+ I||'l'|.
N ¥ [ V=¥

(o3 P o)A

- Awave of frequency 100 Hz travels along a string towards its fixed end. When this wave

iravels back, after reflection, a node is formed at a distance of 5 cm from the fixed end. The
speed of the wave (incident and reflected) is :

(A) 20m's (B) Sm's

(C) 10m's (D) 25mfs

A wave has simple harmonic motion whose period is 4 seconds while another wave which
aldo possesses simple harmonic motion has its period 3 seconds. If both are combined, then
the resultant wave will have the period equal to :

{A) 7s (B) ls

(C) 128 (D) 35s

A particle of mass m is attached to an ideal spring of force constant K. If the mass is made 1o
oscillate, its total energy is :

(A) Maximum at extreme position (B} Maximum ol mean position

(C) Minimum at mean position (D) Sameatall positions

Ratio of the principal heat capacitics of s monoatomic gas at constant pressure to the

=
constant volume [EL] jg:
(A) 75 {B) 3/5
(C) 503 (D) 517

=d
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29, Qualitative P-V plots for two gases (monoatomic and/or diatomic) during adiabatic processes

0.

3l

CMW-24940- 4

are shown in the figure below. Plots 1 and 2 should correspond respectively to :
P

(A) Heand O, (B) 0O, and He
(C) HeandAr (D) O, and N,

Suppose the heat capacity of a solid at constant pressure is C,- What would be the
entropy change if the solid is heated from T toT,?

2 T T,

w G ® <z )
| | (T
(©) C,[T-1,) (D) [r[ﬁ—f]

. The chemical potential can be defined as ;

(A) Total Gibbs free energy of all particles, provided only one type of particle is present

(B) Gibbes free energy per particle, provided only one type of particle is present

(C) Sum of Helmholtz and Cibbs free energies, provided only one type of particle is present
(D) Helmholtz free energy per particle, provided only one type ol particle is present

The thermodynamic probability of a system is given by :

(A} The product of number of possible microstates with the all possible macrostates
(B) The number ofall possible macrostates

{C) The number of possible microstates for a given macrostate

(1) The ratio of the number of possible microstates to the all possible macrostates



33

4. Average kinetic energy of gas molecules is proportional to :
(A} internal enengy : (B)  thermodynsamic lemperature
(C) enthalpy ([} condensation point
35, A Carnol engine takes 2000 .J of heat from a reservoir at 20°C, does some work, and
releases some heat into a second reservoir at 200C. Emﬂﬂlt‘j’ of the engine is :
(A). 4% (B} 10%
(C) 38% (D) R
36, I the absolute temperature of a radiating object is doubled, by what factor does the rate of
energy emission change 7
(A) 2 (B) 4
{C) 16 (D) 32
37. Volume of the unit cell in the reciprocal space is equal to the
(A} the reciprocal of the volume of the unit cell in the direct lattice
(B) Zntimes the reciprocal of the volume of the unit cell in the direct lattice
(€'} (2n¥ the reciprocal of the volume of the unit cell in the direct lattice
(D) 1/2rtimes the reciprocal of the volume of the unit cell in the direct lattice
38, The number of allowed k vectors in the first Brillouin zone :
(A) equals the number of primitive unit cells of the erystal
(B) equals to halfof the number of primitive unit cells of the crystl
(C) equals to two times of the number of primitive unit cells of the crystal
(13} are more than the number of primitive unit cells of the crystal but less than two times of the
nurmber of primitive unit cells of the crystal
CMW-2496-A [ Turn over

Example of a second-order phase change is

(A} The transition of a solid melting into a higuid

(B} The munsition of & lquid boiling into a gas

(C) The transition from ferro-magnet to pars-magnet at the Curie tlemperature

(I3} The change from superconductor to normal conductor, provided the change oceurs inan
applied magnetic ficld



39, A material which is slightly repelled by a magnetic ficld is known as :
(A) diamagnetic material (B) ferromagnetic material
(C) puramagnetic material (I conducting maierial

4. The Brillowin zone is a :
(A) regionin acrystals within which crystal acts a5 a zone plate
(B) unitcell inreal space
(C) Wigner-Seitz cell of the real lattice
(D} Wigner-Seitz cell of the reciprocal lattice

41. The number of nearcst neighbours in diamond is :
(A) 4 (B) 6
(C) 8 (D) 12

41. Packing efficiency of a erystal strocture is the ratio of :
(A) Volume occupied by particles 1o total volume of unit cell
(B) Volume occupied by particles to thal by voids
(T} Total volume of unit cell to volume occupied by particles
(13} Volume occupied by voids to that by paritcles

43. Which of the following is a property of amorphous solids ?

(A} Sharp melting point (B} [Isotropy
(C) Longrange order (1Y) Defnite heat of fusion

44. The lowest level energy band in a solid is :
(A) Valence band (B) Conduction beand
(C) Fermilevel {D) Rydberg encrgy level

45. Materials subjected to rapid reversal of magnetism should have :

(A) large area of B-H loop (B} high permeability and low hysteresis loss
(C} high coercivity and high retentivity {13} highcoercivity and low density

CRW-2000-A 1



46. Inorder to resolve the sodium D lines by a given grating in first order, the minimum
required lines in the grating should be approximately equal o :
(A) 990 (B) 495
(C) 5893 (D) 600

47. The initinl and final readings of a Michelson interferometer screw aftached to the movable
mirror are 10,7347 mm and 10.7051 mm as 100 fringes pass. The wavelength of the light
used s :

(A) 296 nm (B} 592nm
{C) 589nm (2} 633 nm

48, Alaw, that states that the polarity of the induced voltage will oppose the change in
magnetic Mux causing the induction, is known as :
(A} Lorente"slaw (B) Faraday’s law
(C) Coulomb's law (D) Lenz'slaw

49, Significance of the Poynting vector in optics is :
{A) It gives the direction of displacement vector
{B) I gives the direction of wave propagation
(C) It gives the ray direction
(13) It gives the direction of electric veclor

50, Choose the correct option in which substances according to their dieleciric constants
increasing order are arranged :
(A) vacuum, air, paper, waler (B) air, vacuum, paper, water
(C) air, vacuum, water, paper (D)) vacuum, air, wiler, paper

51. The maximum cfficiency of a half-wave rectifier is ;
(A} 40.6% (B) B1.2%
(C) 50.00% (D) 25%

52. The output impedance of a transistor is :
(A) hah ' (B semo

iC) bow (I very low

W26 A I | T over



53, The point of intersection of d.c. and a.c. load lines represents :

5.

85,

57.

S8.

(A} opemting point (B) curment gain
(L) vollage gain {13) noneof these

The input impedance of a MOSFET is of the order of ;
(A} £ (B} afew hundred (3

(C) kL2 (D} several MO

If the gate of a JFET is made less negative, the width of the conducting channel:

(A) remains the same (B) s decreased
(C) isincreased (1) none of these
The bandwidth of an ideal op-amp is of the order of :

(A} 10kHz (B} nearto zero
(€} infimty (D) 100 MHz

Crutput of OR gate is 0 when both inputs are :
(A) O (B) 1
(C} first input Dand second | (D) firstinput 1 and second 0

The time base of a CRO is developed by 1
(A) Square wave (B) Sine wave
{C} Sawtooth wave (D) Gaussian wave

. Process by which gamma ray photons energy is neither absorbed nor lost :

iA) Photoelectnic effect (B) Compton effect
(C) Purformation (D) Particle-nntipanicle annihilation

When U is bombarded with slow neatrons, it produces :
({A) Q:UI.‘.‘ I{E} HLrEH
(L) uI.l.l"""' (L}) _:U:"

CNW-2406-A L2
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b1,

I 5 O has a half life of 5730 years, then how long will it take for quantity of C' in a sample

to drop to 1/8 of initinl gquantity ?
(A) 2.58x10" years (B) 1.44=10" years
(C} 1.72=10" years (D) 2.58% 10" years
62. Gamma (7) radiation are fast moving :
(A} electrons (B) protons
(C) photons (D) neutrons
3, Inair, alpha particles have range of ¢
(A) few centimeters (B) several thousand meters
(C) several hundred meters (D) several meters
64. Which of the forces given below is not considered as a fundamental foree !
(A} gravitational {(B) van der Waal
{C') electro-weak (D) strong
65, The energies of electrons emitted in f-decuys have a continuous spectrum because
1A) the onginal neutron has a confinuous specinm
(B) neutring can carry ofT enerpy
(C) theemitted electron is free
(13} the doughter nucleus may have any energy
b6, Continuous X-ray spectrum is emitted by the target due to :
(A) retardation of the impinging electrons of X-ray tube
(B} falling of electrons from L. shell to K vacant shell
(C) falling of electrons from M shell to L vacant shell
(13 Falling of electrons from M shell 1o 1. vacant shell and subsequently falling of electrons
from L shell o K vacant shell
67. The energy levels of the linear harmonic oscillator are ;
iA) n-fold degenerate (B) n+ % fold degenerate
(C) all nondegenerate (I3} n'-fold degenemte
CNW A0 A 13
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68. How many different levels are possible for an atom with total angular momentum quantum

o,

T0.

7L

Tk

T3

4.

number J =31 and nuclear spin quantum number 1 = 172 ?
(A} Nosphitting - (B) 2
{C) 3 (D) 4

How many different spectroscopic terms are possible for two equivalent electrons in pp
confliguration 7

(A) 1 (B) 3

(C) 5 (D) 12

A given cavity mode of a 3-dimensional rectangular cavity is a superposition of how
many plane waves ?

{A) 1 (B) 3

(C) & (D) 8

Line shupe of the naturally broadened line is ;
(A) Caussian {B) Lomentzan
(C) Square (D} Vg

Example of 3-level laser system is :
(A) Ruby laser , {B) He-Nelaser
(C) CO, laser (D) Dye laser

Muolecular wave functions can be resolved into electronic and nuclear wave functions

by :
(A) Franck-Condon Principle (B Hereberng- Taylor approximation
(L) Relativistic eormettion (1) Bom-Oppenheimer approximation

The population of rotational level of a molecule is given by :
(A) ngid rotator model (B) non-rigid rotstor model
(C) vibrating-rotutor model (D) Bolumann's distribution law

« Coherence length of a highi source is related (o ;

(A) spatial coherence (B) tempoml coherence
(C) coherence width () spatial as well as temporad coherence
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