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1

Letf(x,y, z) = /_Xp_ +—y2 P which

is defined everywhere except at the
origin. Compute [Vf - dr where c is

any curve from (1, 2, 2) to (3, 4, 0) :

3

A 15

If F is the conservative vector field,
then V x F=? :

A =

(B) 2n

(C) 4n_

D) 0

- Calculate thedive.rgence of F,if F =
i + 2xyj

(A) 6

(B) 1

(C) 0

(D) 5‘

RS - 17/22

- Estimate the flux of F across a small

. circle C of a radius a if div F at the

center of the circle is 3 :
(A) 6na’

(B) 6ma

(C) 3na’

(D) 0

Let F be defined on a simple

connected region in space. If crul

"F=0,thenFis:

(A) Conservative
(B) Non-conservative
(C) Rotational

(D) Irrotational

~ Which one of the foIIowihg functions

Satisfies the functional equation
f(f(x)) = x fof eve?yrea] \r;umk'J:ér r
(A) f(x)=2x

(B) f(x)=x?

(C) - f(x)=2~x

(D) f(x)=2yx

What is the value of arg z + arg |Z| ?
(A} 2n

(B) 2nm

(C) 3=

(D) 0

Contd.



10.

If uis a Harmonic fUnction, the value
of Vuis : |
2n

A S

N

(B)

(®)

HlA

D) =

The modulus of the product of any

number of complex quantities is

equal to the :

(A) Product of their moduli

(B) Complex conjugate of their
moduli

(C) Sum of their moduli

(D) Divsion of their moduli

The recursion relation
of gamma function can be written

as:
(A) T(m+n)=r1(m)*r(n)

(B) r(n+1)=nr(n)

RS -17/22

1.

12.

13.

14.

(C) r(m+n)=r1(m)+T(n)

(D) Tih+N)=nr()

The beta function value of the integral

dxis:

o 3
e £(1 :-( x)°
A) 4
(B) 1/4
C) 0
(D) 3/5
A Fourier series is defined as an
expansion of a function in a series of :
(A)  Sines function only

(B) Cosinesfunction only

(C) Both (A)and (B)

(D) None ofthese

The expansion of e5"™ s :
(A)- 1+x+x22 +x48 + ...
(B) 1+x+x%2-x¥8+-...
(C) 1+x=x%2+x%8+ -
(D) 1+x+>§3/6—x5/1o+....

The value of (1+1) Qs ............. 2
(A) 16i
(B) 2i
(C) 0
(D) 32i

(Turn over)



15. Who discovered Fourier series ? 19.

16.

17.

18.

RS - 17/22

(A) Jean Baptiste de Fourier

(B)
(©€)

Fourier Joseph
Jean Baptiste Joseph Fourier

Jean Fourier

(D)

What is the fundamental period of the

signal : e ?

() 21 20.

(B) Zﬁsz
(C) 2[Im3

(D) 41w

What is unit of Dirac function ?
(A) x

B) x

(G} -1

@) t’

cos(z)-1 h

2

as
i :

The function g(z) =

anisolated singularity atthe point ?
(A) z=0
B) z=1/2

() z==1R

(D) z=1

(4)

)

ol

A system for which the potential V is
purely a function of co-ordinates is

called as:

(A) Non-conservatiQe system
(B) Non-dimensional system
Conservative syétem

(C)
(D)

Multi-dimensional system

For a system with N dimension and
3 holonomic constra‘ints, how many
generalised co-ordinates are
needed to déscribe the systém ?:

(A) N+6
N-3

(C) N-6

e aioheg A

(D) N+3

For a Lagrangian L(q, g, t), write an
exbression for the variation 3L

corresponding to a free particle :

(A). 8L =mq+8q

B) SL=mg
(C) sL=mq/dq 4 (2

(D) 8L=md &g

Contd.



22.

23.

24.

Consider a free particle in 2D space.
Obtain Lagrangianin (r, 6) spherical
coordinate system ?

A L=dm i+ r2?)
L=3m(F-rb)

(B)

(C) m (7 +rd?)

N|—

=

(D) L=3m(i+rb)

What is the Lagendre transformation
of the function f(x) = e* ?

(A) fnp(p-1)
(B)

(C)

inp -1
p(¢np—1)

(D) 4n(4np-—1)

A pa'rticle with position x and
momentum p has angular momentuhw
L = x x p. Evlauate the Poission
bracket {p, L,}. The indices |, j and k

correspond to Cartesian components :
(A) Py

(B) X,

(C) p

(D) Xy

RS - 17/22

(5),

25.

26.

The Lagrange's equation of motion

djdL| dL

dtl " .| da = 0 can be used
dt dé dq

for:

(A) Conservative and non-

holonomic systems
(B)

Conservative and holonomic

systems

(C) Non-conservative and pon-

holonomic systems

Non-conservative and

(D)

holonomic systems

If the Lagrangian, L, is unchanged
under the translation of the system
along the time t leads conservation
of : |

(A) Linear momentum

(B) Energy
(C) Angular momentum

(D) Parity

(Turnover)



27. - If {pl, qi}, {ql, qi} are the Lagrangian

28. .

29.

brackets and [P, pj], [qI, pj] are
Poisson brackets then which below

equation is correct :

A YL peualipplt Y (a.a)
g, pl=3

®) Y deuadepl+ X0 fana)
[a, Pl =,

© YL eall,pl+ Xl a6

[9, p]=0

O Y euadbpl+ Y (a6

[a,, p,] =8,

Which value of the bracket
form transformation is called
canonical ?

A) [QP]=0

(B) [P,P]=1

©) {Q,P}=1

(D) [Q P]=1

Identify the Jacobi identity :
(A) [A, [B, C]] + [B, [C, A]] +
[C.[A. B]]=0

(B) [A, [B, C]] + [B, [A, C]]+

[C,[A B]]=0

RS -17/22

(6)

30.

31.

(C) [A, {B, C}] + [B, {A, C}] +
[C.{A B}]=0 '

(D) [A, {B, C}] + [B, {C, A}] +
[C,{A, B}]=0

The mathematical representation of
spherical wave travelling outwards
from a point source is :

(A) Are

(B)
()

Ae—ikr/r
Aelkl’ R

(D) Are™*r

In a simple harmonic oscillator,
when the particle is at the mean
position y = 0 then, what is the value

of kinetic and potential energy ?

(A) Kinetic energy is maximum
' and potential energy is zero

(B) Kinetic energy is zero and

potential energy is zero

(C) Kinetic energy is zero and

potential energy is maximum

(D) Kinetic energy is maximum

and potential energy is

maximum

Contd.



32.

33.

 syst

J

The rigid spheres are connected by
a light flexible rods with relative
1:m2:m3=1:2:1.
What are the normal modes of the

masses m

system' in the x direction :

(A) x, +x andx1+2x2+x

B 3
(B) Xq = Xg, and X, + 2x2 + X,
) XX, and x, — 2x, + X,
(D) Xy = Xs, and X, = 2x2 + X,

Consider the problem of two

particles of similar mass M

connected by a spring of constant
K12 and further each particle
connected to fixed points with

springs of constant K. If the motion

of particles is restricted to direction _

along the x-axis only, so the

searvey | v
H p

ystem 'ﬁaé{f\'/\/o degrees of freedom
X, and x, that give the displacement
of the masses from their respectivé
equilibrium position, what is the

kinetic energy of the system ?

. S .
(A) T= —2—K(X12+X%)

B T=MxZ-%3)

1 y ’
(C) T= EM(x12+x§)

RS -17/22

(7)

34.

35.

36.

(D) T=~;—K()'<f—)'(§)

The ratio of intensity of magnetisation
to the magnetisation force is known

as:’

Flux density
Susceptibility -
Relative permeability

None of these -

Acondljctor of length L has current |
passing through it, when it is placed
parallel to a magnetic field. The force
experienced by the conductor will
be : H
(A)
(B)
(C)
(D)

Zero
BLI

B2LI
BLI2

The force between two long parallel
conductofs is inversely proportional

to:
(A)
(B)
(©)

Radius of conductors

Current in one conductors
Product of current in two
conductors

between the

(D) Distance

conductors

(Turnover)



- 37. Asquare cross-sectional magnet has

38.

39.

40.

a pole strength of 1 x 10 Wb and
cross sectional area of 20 mm x
20 mm. What is the strength at a

distance of 100 mm from the unitpole

in air :

(A) 63.38 N/Wb
(B) 633.8 NWb
(C) 6338NMWb
(D) 63380 N/Wb

Magnetic field inside a solenoid is :
(A)

(B)
(C)

(D)

When a charged particle moves at

Zero
Infinite
Strong

Uniform

right angle to a magnetic field
quantity that changesiis :

(A) Momentum
(B) Energy
(C) Speed

Moment of Inertia

(D)

Value of magnetic field that will cause
a max force of 7x1 0~Nona20cm
wire carrying current of 10 Awill be :

(A) 1.5x107°T
B) 35x1073T
(C) 45x107°T
(D) 2.5x107°T

RS -17/22

41.

42.

(8)

If a current carrying conductor is
placed in uniform magnetic field
parallel to direction of field then force

experienced by conductor will be :

(A) ILBxcosO
(B) BL

. (C) Zero
(D) ILBxsin®

Consider a long coaxial cable of
radius b and length I, with a center
conductor of radius a. The outer
shield is a perfect conduétor and is
shorted to the linear conductor at the
right end. At t = 0, a voltage V , is
suddenly applied at the left end and
remains constant thereafter.
Assuming the current is uniform along
the length of the cable 1 > > b, what

is the current as a function of time

(I®):

A) YR%(He%‘)
(8) YRQ(e?’)
© e
(D) YRQU—e"%t)

Contd.



43.

44.

45.

A circular wire of radius R is centered
at the origin, while straight segment
extend to uniform along the x-axis. A
uniform current I;) is suddenly turned
on at t = 0, remaining constant
thereafter. What will be the scalar

potential at the origin ?

(A) 2n

® I

(C) Zero

(D) 1,/R?

In a source free region, the value

of Maxwell equation V - E is equal

to:

(A) 0

® o

(C) ok

(D) ple,

Find the force on a charge 2C in a
field 1 V/m:

(A) ON

(B) 2N

(C) 1N

(D) 3N

RS -17/22

46.

47.

48.

Find the electric field intensity of two
charges 2C and - 1C separated by

adistance Tminair:
(A) 18x10°
(B) 36x10°
) 9x10°

(D) -18x10°

For a test charge palced at infinity,

the electric field will be :

(A) Unity

(B) 0

(C) o

(D) -e

Three charged cylindrical sheets are
present in three spaces with 6 = 5
atR=2mo=—2atR=4ménd

c =-3 at R =5m. Find the flux

densityatR=1m:
(A) 0
(B) 2
Cc) 1
(D) 3

(Turn over)



49. Gauss law can be evaluated in which 52.

50.

51.

RS -17/22

coordinate system ?

(A)

(B)

(C)

(D)

Cartesian

- Cyclinder

Spherical

Depends on the Gaussian

surface | 53.

Find the Maxwell equation derived

from Faraday’s law :

(A)
(B)
(C)

(D)

Div (H) = J
Div (D) =1
Curl (E) = —dB/dt

Curl (B) = —dH/dt

The charge build up in the capacitor

is due to which quantity ?

(A)

(B)

(©)

©)

Conduction current
Displacement current
Convection current

Direct current

(10)

54.

(A

Find the electric flux density of a
material with charge density 16 units

in unit volume :

(A) 1/16
(B) 16t
(C) 16
(D) 162

Identify which type of polarization

depends on temperature ?

(A) Electronic
(B) lonic
(C) Interfacial

(D) Orentational

Find the reflection coefficient of the
wave passing through two media
having intrinsic impedances of 4 and
9 respectively :

0.38

.o
......

Contd.



55. Find thg vector potential when the

56.

57.

58.

field intensity 60x2 varies from
(0,0,0)to (1,0, 0):

(A) 120

(B) -20

(C)
(D)

- 180
60

The Laplacian of the magnetic vector

potential will be :

A —pd
(B) —ul
(C) —uB
(D) -uH

The guided phase constant of a TEM
wave in a waveguide with a phase

constant of 2.8 units is :
(A) 2.8
B) 14

(©) 0

(D) Infinity

The mode of propagation is

determined by which factors ?
(A)
(B)
(C)

Type of excitation device
Location of excitation device
Type and location of the
excitation device

(D) Waveguide characteristics

RS -17/22

(11)

59..

60.

61.

62.

The waveguide imitates which type H

of filter characteristics ?
(A) Low pass filter

(B) High pass filter

(C) Band pass filter

(D) Band reject filter

The resonant circuit in a waveguide

referstothe:

(A) Tankcircuit
(B) RC circuit
(C) Bridge circuit

(D) Attenuator circuit

The attenuation constant is 0.5 units.

The skin depth will be :

A) 05

(B) 0.25

(C) 2

(D) 4

The Smith chart is a polar chart
which plots :

(A) RvsZ

(B) RvsZ

(C) TvsZ

(D) Tstnorm

(Turn over)



63.

In lossy dielectric, the phase
difference between the field E and

the rhagnetic fieldH is :

(A) 90
(B) 60
- (C) 50
(D) 0
| 64. Which equation will hold good for a
magnetic material ? ‘
(A) Line integrél of His zero
(B) Surface integral of B is zero
(C) Lineintegralof Bis zero
(D) Surfacé integral of H is zero
65. The capacitance per unit length and
the characteristic impadence of a
lossless transmission line are C and Z
respectively. The velocity of a
travelling wave on the transmission
lineis:
(A) ZC
(B) 1/ZC
RS - 17/22

(12)

66.

67.

(Y26

(D) ciz

Which one of the following
field patterns represents a TEM
wave travelling in the positive x
direction ?_

(A) E=+8y H=-4z
(B) E=+2z,H=+2y
(C) E=-2yH=-3z

(D) E=-3y,H=+4Z

Consider a 4-fold degenerate state
with orthonormal eigen functions
u;, Uy, Uy and u,. There is a
perturbation H". Itis giventhat H’, , =

HI —-—

Yo Bimg g2 0 and all the other

matrix elements are zero. Find the
splitting and corresponding wave

functions :
(A) g,.—-g, 0: 0
(B)

(©)

29,9,0,0
§,9,0,0 Y

(D) 9,0,0,0

Contd.



68. Consider a 4-fold degenerate state
with orthonormal eigen functions

u u, and Uy,. There is a

1 UsiHg

perturbation H’. Itis given that H’,,

= H’21 = —g; g > 0and all the other
matrix elements are zero. Find the

wave functions of the split levels :

(A) Uy, Uy, Ug andu

21

V2 ' 2

(B)

,u3and u,

-2uy, Ug+2uy

J—’J—

(© ,uzandu,

~3u, ug+3u,

J”J’

(D) , Ug andu

69. Consider a 4-fo|d degenerate state

X H isn u YOI 0

“with orthonormal elgen functions

u, and u, . There is a

Ui ¥3: 93
perturbation H’. It is given that H’,,
=Hy, = 29, H, =H,

the other matrix elements are zero.

= gand all

Find the splitting and corresponding

wave functions :
(A) . g,9,0,0
B) 29,9,0,0 g ¢
(C) 39,0.0,0
(D) 49,0,0,0

RS -17/22

(13)

70. Consider a 4-fold degenerate state

with orthonormal eigen functions

Uy, Uy, Ug and Uy, There is a
perturbation H’. It is given that
Hy=Hyp= 29  H,=H, =g

and all the other matrix elements are

zero. Find the wave functions of the

split levels :
(A Uy, Uy, U, andu
Uy —Uy Ug+Uy
(B) BB ,u3andu4
—-2u, Uuy+2u, :
(C) 2 2 rYsandy,
- 3u, u1+3u2'
(D) B e , uzandu,

71. ACrooke’s Tube (a tube containing

rarefied gas through which a current
is passed between a cathod and an
anode) was used in the discovery of
the electron by :
~(A) R.A Milikan

(B). ) Thosmson

(C) J.S. Townsend

(D) M. Planck

(Turmn over)



72. When an electron falls from an orbit

73.

74.

wheren=2ton=17?
(A) A photon is emitted
(B)
(®)

(D)

A photon is absorbed
No change in atomic energy

The atomic energy decreases

to zero

When an electron jumps from an
orbitwheren=1ton=4, it§ energy
in terms of the energy of the ground
level (El)is :

(A) EZ«9
(B) E«/16
(C) 2El

(D) 16El

Which of the following is a limitation

of the Bohr Model of the atom ?

(A) It does not explain atmoic

spectra | |
(B) It successfully predicts the
intensity of the photons emitted

when electrons change energy

levels

RS -17/22

(14)

75.

76.

(C)

(C) The model only applies to

Hydrogen like atoms
(D) The model only applies to light

atoms

The Compton Effect supports

which . of the  following

theories ?
(A)

(B)

Special Theory of Relativity -
Lightis a wave
Thomson model of the atom

(D) Lightis a particle

Neutrons have a:
(A) Positive charge and a mass
approximately equal to an
proton

(B) Positive charge and a mass
approximately equal to an

electron

(C) Neutral éharge and a mass
approximately equal to an
proton

(D) Neutral charge and a mass
approximately équal to an

electron

Contd.
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(A)

Which of the following formulas can
be used to determine the de Broglie
wavelength ?
A=hmv
(B) A=h/mv
(C)

(D)

A=mv/h

A=hmlc

78. YWhich one of the following objects,

79.

&

moving at the same speed, has the

greatest de Broglie wavelength ?
(A)
(B)
()

Neurton
Electron
Tennis ball

(D) Bowling

Heisenberg's Uncertainty Principle

states :

(A) The more precise a particle’s
energy can be measured, thé
less precise its position can be

" measured .

(B) A particle’s position can be

measured exactly

A particle’s energy can be

‘measured exactly

RS -17/22

(15)

80.

81.

(D) The more precise a patrticle’s
momentum can be measured,

the less precise its position can

be measured

Knowlédge of the wave function of a
particle enables the probabilities of
the particle’s position, momenfum,
energy and other characteristics to
be calculated. In classical physics,
what is the analogue of the wave

function ?

(A) The particle's momentum
(B) The particle’s energy
(C) The particle’s mass
(D) The sum of the forces on the

particles

Which theory exblains the interaction

of photons with matter (electrons) ?
(A) . Quantum Chromodynamics
(B) The Standard Model

(C) String Theory

(D) Quantum Electrodynamics

(Turn over)



82.

83.

84.

Which theory explains the attraction

between protons and neutrons ?
(A)
(B)
(C)

Quantum Chromodynamics
Quantum Electrodynamics
String Theory

(D) The Grand Unified Theory

Suppose you add a constant V,to .

the potential energy, which show the
wavefunction with a time dependent
phase factor : eXp(é |V t/h). What
effect does this héve on the
expectatfon value of a dynamical

variables :
(A)
(B)

Effect on phase factor

No effect on the expectation
value
(C) Effect both phase and

expectation value

(D) No effect on phase factor

Suppose a particle starts out in a
linear combination of just two
stationary states : |

v(x, 0)= c1\u1(x) % cz\uz(x). What is
the angular frequency ?

(A) (E,~E,)/n

RS -17/22

(16)

85.

86.

87.

(B) (E,+E))/n

(C). (C,-C,)/n

(D) (C,+C,)/n

A particle in the inifinte square well
has the initial wavefunction y(x, 0) =
Ax(a-x), where (0 <x<a),whatisa
value of v outside the well ?

A) 1

(B) a

(C) 0

(D) -a
In harmonic oscillator the motion is
governed by which'law ?

(A) Euler’slaw
(B)
(©)
(D)

Schrodinger’s law
Hooke’s law

Ampere’s law

What is the 1sr excited energy states

in the simple harmonic oscillator ?
(A)
(B)
(©)

3/2 ho
52 ho
112 ho

(D) hw

Contd.



88.

89.

90.

- (A)

A free particle has the initial wave
function y(x, 0) = Ae~2X where
A and a are positive real constants.

What is the normalized value of
v(x, 0)?

J2a
1/a
Ja

11\2a

(B)
©)
(D)
A free particle has the initial wave
function y(x, 0) =Ae'a"2, where Aand
a are constants. What is the
expectation value of <Ap> ?

(A) an

B) 0

) 1

—ah

(D)
A free particle has the initial wave
function y(x, 0) =Ae™®", where Aand
a are constants. What uncestainty

principle hold for the above ?
(A)  <x><p>2nl2

(B) AxAp > hi2

RS - 17/22

91.

92

93.

(Ir) .

(©)

(C) AxAp>h/2

(D) ‘cx S, > hl2

Two functions are orthogonal if :
(A) Their inner productis 1
(B)
(C)

Their inner productis 0

They are normalized

(D)~

They are mutually orthogonal

If two(or more) linearly independent
eigenfurictions share the same
eigenvalue, then the spectrum is said
tobe:

(A) Degenerate

(B) Non-degenerate
Normalized

(D) Orthogonal

What is the first excited energy of the

hydrogen atom, if the ground state is

~136eV?
A) -68
B) -136
(C) —-34
© -17

(Turn over)



94.

95.

96.

RS -17/22

If the Bohr’s radius is a, what is the
most probable value of r, in the

ground state of hydrogen ?
(A) 4a
(B) 3a
(C) 2a.

© a

Considerthe earth-sun systemas a
gravitational analog to the hydrogen
atom; What is the potentiai energy
function ? .

' Mm
(A) V(=-G——
e’ Mm
4mey T

(B) V(r=-

© Vin=G="

e? Mm
4neg r

(D)

Which one is the Pauli spin matrix for

c_?
X

...

v(18)

97.

98.

10
©) [0 J
i 0
(D) [o i]

Suppose a spin 1/2 particle is in the
| R

state x = 7—5( 2 ) . What is the
probability of getting #/2, if you
measure S, ? | |

(A) 5/6

(B) 2/3 >
(C) 1/6

(D) 1/3

A spinning charged particle constitutes
amagnetic dipole. Its magnetic depole
moment is W, is proportional to its spin
angular momentum S, then which one
is true ?

(A) mu=-yxS
(B) u=yS

(C) m=yxS

D) n=-vS

Contd.



99.

100.

101.

(B)

(A

(A)

The Stark effect is the shifting and
splitting of spectral lines of atoms
and molecules due to the presence

of what ?
(A) Anexternal magnetic field

An external electromagnetic

wave
An external electric field

(C)
(D)

None of these

The first law of thermodynamics is

conservation of :
Momentum
(B)

(C) ' Both of these

Energy

(D) None of these

The change in entropy is :

Positive in a reversible change

(B) Negative in an irreversible
change
(C) Positive in an irreversible
change

(D)

Nagative in a reversible change

RS -17/22

(19)

102.

103.

From the following change in entropy
depends what ?

(A) Onlyonthe transfer of heat

(B) Onlyon change of temperature
(C) On the transfer of mass

(D) Onthe thermodynamic state

The Gibb’s function G in

thermodynamics is defined as G =

- H-TS. In an isothermal, isobaric,

104.

reversible process, G :
(A) Remains constant but not zero
(B) Varies linearly
© Varies non-linearly

Is zero

(D)

When applied to solar radiation,
Planck’s law reduces to Wien'’s law
in which region :

(A) : Ultraviolet region

(B) Microwave region

(C)

Infrared region

(D) Visible region

(Turn over)



105. Accrording to Maxwell's law of

' 106.

107.

distribution of velocities of
molecules, the most probable
velcoity is :

(A)
(B)
(©)

Greater than fhe mean.velocity
Equ’al to the mean velocity
Equal to root mean square
velocity

(D) Lessthan the root mean square

velocity

In a micro canonical ensemble, a

system A of fixed volume is in contact

with a large reservoir B. Then which

situation on will arise :

(A) A can exchange only energy

with B

(B)
with B

(C) Acanexchange neither energy

nor particles with B

A can exchange both energy

(D)

and particles with B

In case of Bose-Einstein

bondensation g
(A) Number of particles increase in
lower energy levels at low
temperatures and high

pressures

RS -17/22

A can exchange only particles

(20)

108.

109.

)
(C)

(B) Numbe_r of particles decréases

in lower energy levels at low

temperatures and high
pressures

(C) Number of particles increase in

lower energy levels at high

low

temperatures and

pressures
(D) Number of particles decrease
in lower energy levels at high
low.

temperétures and

pressures

The quantum statistics reduces to
classical statistics under which

following condition :
(A)
(B)
(C)
(D)

p A3 =1

pA3>>1

pA3 <<1

p=0

Specific heat of métals cén be
expressed as:

(A) T3

AT + BT2
AT2 +BT3

(D) AT+BT3

contd. -



110.

111.

The representation of octal number

(632.2)8 in decimal is :

(A) (346.25)10
(B) (532.864)10
(C) (340.67)10

(D) (531.668)10

The largest two digit hexadecimal

number is :

(A) (FE)16

(B) (FD)16

12

113.

(C) (FF)16

(D) (EF)16

The expression for Absorption law is
given by :

(A)
(B)
(C)

A+AB=A
A+AB=B
AB +AA =A

(D) None of these

AA +B)=?.
(A) AB

B) 1

(C) (1+AB)

(D) A

RS - 17/22

(21)

114.

115.

How many AND gates are required

torealizeY=CD+EF+G?
(A) 4

(B) 8§

(C) 3

D) 2

According to the IC fabrication

- process logic families can be

116.

divided into two broad categories

as .

(A) RTLand TTL
(B) HTLand MOS
(C) ECLand DTL

(D) Bipolar and MOS

The difference between a flip-flop

and latchis :

(A) Bothare same
(B) : Flip-ﬂop consist of an extra
output

(C) Latches has two inputs but flip-
flop has two

(D) None of these

(Turn over)



117. The circuitthat is primarily responsible .

118.

- 119.

for certain flip-flops to be designated

as edge-triggered is the :
(A) Edge-detection circuit
(B) NORIatch- |

(C) NAND Iatch

(D) Pulse-steering circuit

The observation that a bubbled input
OR gate is interchangeable with a
bubbled output AND gate is referred

toas: -
(A) - AKarnaugh map
(B) DeMorgan’s second theorem

(C) The commutative law of

addition

(D) The associative law of

multiplication

Repeatable entity of a crystal

structure is known as :

(A) Crystal
(B) Lattice
(C) Unitcell

(D) Millerindices

RS -17/22

120. Atomic packing factor s :

121.

142.

(A) Distance between two adjacent

atoms

(B) Projected area fraction of

atoms on a plane
(C) Volume fraction of atoms in cell

(D) “ None of these

Miller indices for Octahedral plane in

cubic crystal ?
(A) (100)
B) (111)
(C) (110)

(D) None ofthese

Schottky-defect in ceramic material

is:

"~ (A) Pairof nearby cation and anion

vacancies

(B) .Vacancy~interstitial pair of
cations

(C) Interstitial impurity

(D) Substitutional impurity

Contd.



123.

124.

125.

RS —17/22

Calculate the drift velocity of the
freé electrons with mobility of
a5 =x10" 3m2NVs in copper for an
electric field strength of 0.5V/m :

(@) 3.5m/s

(b) 1.75x10%m/s

(c) ‘ 11.5m/s

,(d) 1.75x 10" 3m/s

The Fermi temperature of a metal is
24600K. The Fermi velocity is :

(@ 0.5m/s

(b) 1.38mis

(©) 0.8633 x 10%m/s

d) 9.1 x 10~3mis

Which‘ of the following causes
acoustical grating ?

(@) Magnetic waves

(b) Electricwaves

(c) ‘Magnetostriction effect

(d) Ultrasonic waves

(23)

126.

127,

Amount of energy that valence
electron must have in order to jump
from Valence band to conduction

band js called ?

(A) Energy band

(B) Energygap
(C) Energybaud

(D) Energy core

For paramagnetic material, which of

the following is correct ?

(A) Magnetic susceptiability <0

(B) 'Magnetic susceptiability > 0

128.

(C) Magnetic susceptiability =0

(D) None of the mentioned

With an increase in the area of

hysteresis curve, power loss will :
(A) Increases

(B)} Decreases

(C) Firstdecreases then increases
(D). First ihcreases then
decreases

(Turn over)



129. Which of the following parameter is

130.

131.

used to assess the magnetic ability

of the material ?
(A)
(B)

(C) Magnetic dipole moment

Magnetic flux density

Magnetization

(D) Susceptibility

When the electrical conductivity of
semiconductor is only due to the
breaking of its covalent bonds, then
the semiconductor is said to be :

(A)

(B)
(©)

Donor
Acceptor
Intrinsic

(D) Extrinsic

Paul Langevin’s theory of
diamagnetism applies to materiéls
containing atoms with closed shells.
A field with intensity B, applied to an
electron with charge e and mass m,
gives rise to Larmor procession. If the
number of revolutions per unit time
is w/27 then the current for an atom
with Z electrons is :
| =; Ze’B

41tm

(A)

RS-17122

132.

i - Ze%w
4mm

(B)

Zen

(L 41tm

_ Ze%B

. 41tm

Pauli paramagnetism plays an
interesting role in superconductivity.

Pauli paramagnetic splitting refers

to:

(A) Creation of Cooper pairs by a
magnetic field

(B) Annihilation of Cooper pairs by
a magnetic field

(C) Creation of Cooper pairs by an
electric field

(D) None ofthese

133. An unknown chemical element is

(24)

presented by the following
formula ’;X. What is the name of

indexZ ?
(A) Atomic mass number
(B)
(€)

(D)

Atomic number
Prinéiple guantum number

Orbital guantum number
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134.

135.

136.

An unknown chemical e]ement is
presented by the following formula
’}X. What is the name of indexA?
(A) Atomic mass number

(B) Atomic number

(C) Principle quantum number

(D) Orbital quantum number

The atomic number is equivalent to

which of the following :

(A) The number of neutrons in the

atom

(B) The number of protons in the

atom

(C) The number of nucleons in the
atom
(D) The number of a-particles in the

atom

The atomic mass number is

equivalent to which of the following :

(A) The number of neutronsin the

atom

(B) The number of protons in the
atom L

(C) The number of nucleons in the

atom

(D)

The number of a-particles in the

atom

RS —-17/22

(25)

137.

138.

NG

Which of the foIIowing particles has
the smallest mass ?

(A) Proton

(B) Electron

Neutron

(©)

Nucleus

Which of the following statements
about the rﬁass of an atomis true ?
(A) ltisevenly divided between the

protans and the orbiting

electrons

 (B) ltisevenly divided between the

139.

nucleons and the orbiting

electrons
(C) ltis concentrated in the electron
cloud

(D) Itisconcentrated in the nucleus

Which of the:following is correct
for the number of neutrons in the

nucleus ?

(A) N=A-Z
B N=Z-A
(C) N=Z+A

(D) N=2
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140.

141.

142.

atom ?

143.

144,

RS -

®)

How many electrons are in the 1(230
atom ?

A) 12
(B) 6
(C) 18
(D) 3

How many nucleus are in the 2100Ne

‘atom ?

(A) 12
30
18

20

(©)
(D)

How many neutrons are in the 213; Na

(A)

(B)
(C)

(D)

How many protons are in the 1‘;N

12
11
18
24

atom ?

A) 14

(B) 6

@QC) 7
(D) 10
What law did Ernest Rutherford use

to estimate the size of the nucleus ?

(A) Conservation of nucleon

number

17122

145.

146.

AD)

(B)

Conservation of angular
momentum
(C) linear

Conservation of

fmomentum

Conservation of energy

Why are nuclear energy levels
more complex than electron energy
levels ?

(A) Nuclear energy levels depend
only on attractive forces
(B)

Nuclear energy levels depend
on attractive and repulsive forces

(C). Nuclear energy levels are an
order of one hundred times as
great as electron energy levels
(D) Electron energy level depend
on the interaction between

neutrons and electrons

Which of the following about the

" nuclear force is true ?

(26)

A

It is an attractive force between
electrons and protons in an
atom

(B) ltis an attractive force between
electrons and neutrons in an
atom

(C) It is a storng,short-range,
attractive force between the
v nucelons

(D) It is much weaker than the

gravitational force |
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147. What force is responsible for the

148.

149.

RS - 17/22

radioactive decay of the nucleus ?
(A) Gravitational force

(B) Weak nuclear force

(C) Strong nuclear force

(D) Electromagneticforce

Isotopes of an element :

(A) Have the same number of
protons and electrons, but a

different number of neutrons

(B) Have the same humber of
protons and neutrons, but a

different number of electrons
.(C) Have different number of
protons

(D) Have different number of

electrons

Bindin'g energyis:
(A) The amount of energy required

to break a nucleus apart into

protons and neutrons

(B) Theamount of energy required
to break a nucleus apart into

protons and electrons

(27)

150.

151.

(C) The amount of energy required
to break a nucleus apart into

electrons and neutrons
(D) The amount of energy relased
when neutrons change energy

levels.

If m, is the atomic mass of

H

Hydrogen, m_ is the mass of a

neutron, M is the atomic mass of the

atom,which of the following is the

‘mass defect formula ?

(A) Am=Z-m +N-m —M

(B) Am=Z-m_ +N-m_+M

(€ Am=Z-m ,-N-m -M

(D) Am=M-—Z-mH—N-mn
When nucleons form a stable
nucleus, binding energy is :

(A) Created from nothing

(B) Destroyed into nothing

(C) Relased as high energy

photons or particles

(D) Absorbed as high energy

photons or particles

(Turn over)



152. When a nucleus is divided intp its

constituents, energy is :

(A) Created from nothing

(B) Destroyed into nothing

(C)' Transformed into visible light

(D) Absorbed by the nucleus which

then breaks it apart

153. An isotope with a high Binding

~ Energy per nucleon :
(A) Will decay in short period of
time
(B) Isvery uhstable
(C) Isverystable

(D) Has very few electrons

154. Why do heavier nuclei have greater
ratio of neutrons to protons than
lighter nuclei ?

(A) To add more nucleons so that
the binding energy is greater
(B) To provide a éreater weak

nuclear force

155.

(©)

(D)

To provide more attractive

electromagnetic force

To provide more attractive
strong nuclear force to balance
the repulsive electromagnetic

force

Which of the following is the alpha

particle?

(A)
(B)
(C)

0

+1

0

e

1€

b
1n

(D) %He

156. Which of the following is the B~

157.

RS —17/22 (28)

particle?

(A)
(B)
(©)
(D)

+1

%

0
1€

0

1l'l

1
4H

Which of the following is the B*

particle?

(A)
(B)
(©)
(D)

0
+1e

0

1€

0
1n
14
H

Contd.



158. Which of the following about the 161. Whatis the missing element from the

gamma ray is true ? following equation '4C - Je ?
(A) It carries a positive charge A) 1$N
(B) ltcarries a negative charge (B) 147 N
A (C) It has zero rest mass and a () 150
neutral chrge : 16
D) "o

(D) It can be deflected by an
: 162. A 100g sample of a radioactive

electric field : » ,
element has a half-life of 5days. How

159. Which type of radiation is stopped by hwany grams of radioactive material

a sheet of paper ? will remain after 15 days ?
(A) Alpha particle | (A) 100g |

(B) Beta particle ‘(é) 50g

(C) Gammaray (C) 25g

AP 2oty (D) 125

160. Whatis the missing element from the )
g 163. Areaction that releases more energy

following equation 228%Ra —JHe? :
than is put into it is called :

A) 2XRn : #
(A) Endothermic

(B) %Rn
(B) Exothermic
228 b
(C) “gRn :
(C) Nuclear
222
(D) ZZRn
(D) Chemical
RS -17/22 : (29) (Turnover)



164. The fbllowing reaction

ln+ 3P0 < U8a 4 B 480n

is called :
(A) Fusion
(B) Fission

(C) Alphadecay
(D) Betadecay

165. The

following

reaction

2H43H >4 He+ in is called :

(A)
(B)
(C)
(D)

RS - 17122

(30)

Fusion
Fission
Alpha decay

Beta decay
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