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Instructions for the Candidates
Write your Hall Ticket 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) Tohave 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.

After this verification is over, the Test Booklet Number
should be entered in the OMR Sheet and the OMR 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 circle as indicated below on the
correct response against each item.

Example: @ ‘ @

where (C) is the correct response.

(ii)

(ii)

Your responses to the items are to be indicated in the OMR Sheet
given to you. If you mark at any place other than in thecircle in
the Answer Sheet, it will not be evaluated.

Read instructions given inside 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 question booklet and OMR Answer
Sheet to the invigilators at the end of the examination compulsorily
and must not carry it with you outside the Examination Hall.

10. Use only Blue/Black Ball point pen.

11.

Use of any calculator or log table etc., is prohibited.

12. There is no negative marks for incorrect answers.

10.
11.

12.
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PHYSICAL SCIENCES
Paper - I

1. If ABCD is a rectangle of size 1 X 2, then
the angle between the diagonals ACand | 6. IfA = [O

4],A=B+thereBis

BD is
(A) Cos™'(1/5) symr—netric, Cis skew symr?etric, thenB =
_ 1 1 —1]
(B) Cos™(2/5) (A) 1 2] (B) T
(C) Cos™'(3/5) g :—1 4:
(D) Cos™'(4/5) o |12 -1 oy | 2 71
©) -1 2 (D) -1 1
a -2 ) i
2. IfA= has eigen values 2, 3, then
[3 b] 1
7. 1+—2+—2+ =
a,bare 3 5
(A) 2,3 (B) 4,1 (A) 1/4 (B) n°/8

3. If @fd_f =0 over a closed curve, then
8. If { 1f0or0=<x<m ) is expanded

(A) Vx f=0 (B) V.f=0 ~1for-m<x<0

(C) v =V?f (D) ¥=Vxf in sine series as f(x) = X b sin nx, then b, =
- _ (A) 1/ B) 2/m

4. If f isavector of constant magnitude, then

- (C) 4/m (D) O

df /dt =

@) 7 9. Iff(x) =xfor0 < x < 2, f(x) is expanded in

B) ({ Fourier series, then the constant term in

~ the series is
(C) normal to f (A) 0 (B) 1
(D) kf (C) 2 (D) 3

_ _ 10. y” + y= sin2x, then the particular integral
5. If f(z) = 1/(1 — cos z), then the singularity o
. of the solution is
z=0is of order
(A) 0 (B) (A) sin2x/3 (B) cos2x/3

1
(C) 2 (D) 3 (C) 2 /3 sin2x (D) —1/3 sin2x




11.

12.

13.

14.

15.

16.

The distribution whose mean and
variance are equal is
(A) Binomial
(C) poisson

(B) normal

(D) uniform

If f(z) is expanded in Taylor series, then
the region of convergence is

(A) annular

(B) circular

(C) entire

(D) upper half of z plane

If f(z) = 1/(z—a), then the integral ﬁ‘)f(z)dz
overthecircle |[z—a|=1is

(A) 2 (B) —2mi

(C) mi (D) 0

If Y’ + y/x = X, then the integrating factor of
the equation is

(A) € (B) x

(C) 1/x (D) Log x

If the solutions of a differential equation
are nonintersecting, then the differential
equation could be
(A) exact

(C) nonlinear

(B) homogeneous
(D) linear

A particle moving under the action of
central force, the parameter which remain
constant is

A) Potential energy

)

B) Total energy

C) Angular momentum
)

(
(
(
(

D) None of the above

17.

18.

19.

20.

21,

22.

Compound pendulum is a perfectly rigid

body oscillating under the force of gravity

about

(A) Horizontal axis which does not pass
through the center of gravity

(B) Horizontal axis which passes through
the center of gravity

(C) Vertical axis passing through the
center of gravity

(D) None of the above

div B=0, imply that

(A) Magnetic monopoles only occur

(B) Magnetic dipoles only occur

(C) Electric mono and dipole occur

(D) None of the above

.ds =0, imply

=~

(
(B) Gauss’s law of magnetism
(C) Gauss’s law of dielectrics
(D) None of the above

B

A) Gauss’s law of electrostatics
)
)

Wave packets represent particles having
precise values of

(A) Momentum and energy

(B) Position and momentum

(C) Time and energy

(D) None of the above

In a quantum oscillator, there is a finite
probability of finding the particle outside the
(A) Parabolic potential barrier

(B) Potential well

(C) Potential hill

(D) None of the above

A nibble consist of
(A) Two bits
(C) Eight bits

(B) Four bits
(D) Sixteen bits



23.

24,

25.

26.

27.

The diffusion capacitance of a p-n junction

is

(A) Inversely proportional to life time of
carriers

(B) Directly proportional to life time of
carriers

(C) Independent of life time of carriers

(D) None of the above

Relativistic kinetic energy is the sum of

(A) Non relativistic kinetic energy and rest
mass

(B) Non relativistic kinetic energy and
potential energy

(C) Sum of the squares of non relativistic
kinetic energy and potential energy

(D) None of the above

An autonomous non conservative system
is said to be dissipative, then the vibration
is known as

(A) Damped vibration

(B) Un-damped vibration

(C) Self oscillatory

(D) None of the above

Lagrange’s equation of motion is

described by

(A) Second order differential equation

(B) Energy consideration not by force

(C) Hamilton’s principle of conservative
system

(D) All the above

In the relativistic generalisation of

Newton’s laws

(A) Fourth component of force and
momentum must be introduced

(B) Differentiation cannot be performed
with respect to time

(C) Both A and B are to be considered

(D) None of the above

28.

29.

30.

31.

32.

Time dependent Schrodinger wave

equation is not relativistically invariant, since

(A) It has first derivative in time

(B) Second derivative in
coordinates

(C) ltis relativistically invariant

(D) Both A and B

space

Heisenberg uncertainty principle may be

applied to

(A) Determine ground state of Hydrogen
atom

(B) Determine width of spectral line

(C) Prove the non-existence of electrons
in nucleus

(D) All the above

The total energy or Hamiltonian of a
poly-atomic molecule is given by

(A) Translational energy

(B) Vibrational energy

(C) Rotational energy

(D) Sum of the all the above energies

The Fermi energy level in a semiconductor
changes with

(A) ntype doping

(B) p type doping

(C) concentration of doping

(D) all the above

Ideal operational amplifier has
i) High input impedence

)
)
A
B

C
D

if) High output impedence

iii) Infinite loop gain

i) and ii) are correct, iii) is wrong
ii) and iii) are correct, i) is wrong
i) and iii) are correct, ii) is wrong

ii) is correct, i) and iii) are wrong

(
(
(
(

~— N N S



33.

34.

35.

36.

Choose the correct options from the following:
i) Weighted resistor and R-2R ladder

networks are D/A techniques

ii) Dual slope and successive
approximation are A/D techniques

iii) Thermocouple and piezo-electric
devices are passive transducers

(A) i) and ii) are correct, iii) is wrong

(B) ii) and iii) are correct, i) is wrong

(C) iii) and i) are correct, ii) is wrong

(D) i), i), iii) are correct

Identify the order of invention of the
following:

(A) BJT, Diode, FET, Microprocessor
(B) Diode, BJT, FET, Microprocessor
(C) BJT, Diode, Microprocessor, FET
(D) Diode, FET, BJT, Microprocessor

Assertion A : Ge, Si cannot be used to
construct LEDs

Reason R : Their Eg is small

(A) A andR are true, and R is the correct
explanation

(B) A and R are true but R is not the
correct explanation

(C) Aistrue but R is false

(D) Ais false but R is true

Choose the correct options from the following:
i) The maximum energy of a free electron
at0°Kis E,
i) The average energy of a free electron
at0° Kis (3/5) Ef

iii) The most probable energy of electron
in conduction band of semiconductor
is (2) KT above the bottom of the band

A) i) and ii) are correct, iii) is wrong

(A)

(B) ii) and iii) are correct, i) is wrong
(C) iii) and i) are correct, ii) is wrong
(D) i), i), iii) are correct

37.

38.

39.

40.

41.

SIM refers to

(A) Select interrupt mask
(B) Sorting interrupt mask
(C) Setinterrupt mask
(D) None of the above

The storage cell in an S RAM is
(A) A flip-flop

(B) A capacitor

(C) Afuse

(D) A magnetic domain

The time taken for the data to appear at
the data output of ROMchip after an
address is applied at the address input
lines is

(A) Write time
(C) Refreshtime

(B) Recycle time
(D) Access time

Assertion A : The conducting walls of the
wave guide confine the
electromagnetic fields
and thereby guide the
electromagnetic wave

Reason R: When the waves travel
longitudinally down the
guide, the plane waves are
reflected from wall to wall

A) Aistrue but R is false

(A)

(B) Both A and R are true
(C) Aisfalse but R is true
(D) Both A and R are false

Luminescence is because of

(A) Photons emitted while excited
electrons drops down

(B) Knocking out of electrons by photons

(C) Photons stimulated by photons

(D) All



42.

43.

44,

45.

46.

47.

Fluorescence occurs within
(A) 107 s (B) 10° ms
(C) 10 us (D) 10™° ns

The ratio of conduction current density to

displacement current density is

(A) o/ we (B) o/oe
(C) e/ocw (D) wo/e

The depth of penetration of EM wave in a

conductor

(A) Increases with increase in frequency
of the wave

(B) Decreases with increase in
conductivity of the material

(C) Increases with increase in
permeability of the medium

(D) Independent of all the above

Power radiated by an electric dipole is

(A) Directly proportional to the square of
the frequency

(B) Inversely proportional to the square of
the frequency

(C) Directly proportional to the fourth
power of the frequency

(D) Inversely proportional to the third
power of the frequency

Superposition of two circularly polarised

lights having same frequency and

amplitude but rotating in opposite

directions give rise to

(A) Circularly polarised light

(B) Elliptically polarised light

(C) Plane polarised light

(D) Randomly polarized light

When plane polarised EM wave

propagates between two parallel

conducting plates

[) Tangential component of the electric

field must be zero at all points on the wall

[l) Tangential component of magnetic

field must be zero at all points on the wall

| is wrong and Il is correct

II'is wrong and | is correct

Both | and Il are wrong

Both | and Il are correct

~— N N

(A
(B
(C
(D

48.

49.

50.

If Vp , Vg and C are phase velocity, group
velocity and free space velocity of
EM wave then

(A) V>V
B) V <V,

C) (V)(v)=C

(D) (V) (V)= C°

Choose the correct options from the

following:

[) Stationary charge produces electric
field

[I) Moving charge produces magnetic
field

ll) Change in electric field does not
produce magnetic field

(A) I)and Il) are correct, lll) is wrong

(B) II)and Ill) are correct, I) is wrong

(C) 1) and Ill) are wrong and ll) is correct
(D) 1y, 1), 1) are correct

The magnetic field produced by a wire
bent in the form of a parabola carrying
current | at its focus, given that d is the
distance from the focus to the apex is

(A) 1o NIL
(B) W, l/2Td
(C) u, l/4d

(D) U, l/4md



Space for Rough Work



