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Instructions for the Candidates
1. Write your roll number in the space provided on the top of this page.
2. This paper consists of fifty multiple-choice type of questions.
3. 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 the cover page. Do not accept a
booklet without sticker seal or open booklet.

(i) 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.

4. 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.

5. Your responses to the questionsare to be indicated in the OMR
Sheet kept inside the Paper | Booklet only. If you mark at any
place other than in the circles in the OMR 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.

9. 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 after the examination.

11. Use only Blue/Black Ball point pen.

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

There is no negative marks for incorrect answers.

In case of any discrepancy found in the Kannada
translation of a question booklet the question in English
version shall be taken as final.
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PHYSICAL SCIENCE
Paper -1l

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

2

— a e A . d
1. Ifa=2i+2j+k,a.b=14 and 6. The general solution of dTZHDZy =0is
axb=3i+]-8k, then b is equal to (A) CcospX
~ (B) C sinpx
(A) 5i—]+2k (C) Ccoswx + D sinex
(B) 5I+j—2|f D) G e
(C) 5i+j+2k _
) 7. Iff, =2x +2iy and f =(x2—y2)+2|xy,
(D) 5i-j-2k then choose the correct answer
2. The vector that is perpendicular to the (A) f1 is not analytic, f2 is analytic
surface x* +2y? + 322 =4 at (0,1, 1) is (B) f, is analytic, f is not analytic
(A) 4]+ 6k (B) 2i+4j+6k (C) f, and f, are both analytic
(C) 2j+3k (D) 4j-6k (D) Both f, and f_are not analytic
3. A body is executing circular motion 8. The value of the integral
about the point O (1, 3, 4) with a radius - 27 de
of 5 units. The direction of the B !(5+40039)2 is
acceleration of the body, when it is 10x 10x
located at (1, 0, 0) is given by the vector (A) 19 (B) 57
(A) 3]+4k (B) 2i+3]j+4k 8 107
3. ©) 25 ®) 75
C) 1+-]+2k (D) _i_3j_4k
( 2 J 9. A bag contains 6 red balls and 4 blue
0 —i balls. The probability of drawing two red
4. The eigen values of the matrix (i Oj balls in succession is
1 9
are (A) 2 B) 5=
(A) 0 (B) 0and 1 33 245
(C) -1and 0 (D) 1 and -1 (C) 10 (D) 15
5. The eigen values of the matrix 10. An object dropped from sky follows the
1
100 motion X = Egtz . Then the acceleration
0 11 are of the body
0o 1 1 (A) Varies with time
(B) Remains constant
(A) 1,1,2 (B) 0,1,2 (C) Varies according to velocity
(C) 2,2,0 (D) 2,2,1 (D) Varies as square of the distance

Paper I (2) K-2516



11.

The Lagrangian for a particle of mass m
in an electromagnetic field is given by

L :%m(ﬁ(2+y2+22J—q¢(x,y,z,t)+qﬂ(x,y,z,t).\7

12.

13.

14.

15.

the momentum conjugate to x is

(A) mx (B) mx—ad+aA,
C) mx D) mx-q 2
€) mx+ga, (D) 9

The Lagrangian equation of motion for
a simple pendulum is

g g

6=-2sin6 (B) 6=-sino
(A) 0=—"sin6 (B) 6=~
(C) 6=Y9cos6 (D) 6=-Yc0s6
e e

Let E and p be the energy and
momentum of a relativistic particle with
rest mass m, then

(A) E?=p®c® + m%c*

(B) = p2C2 —m*

(C) E2 = m2c — p2C2

(D) E2 :%pzcz +m2ct

Rotation of a vector in XY plane about
the Z axis is represented by a 2 x 2
rotation matrix. What is the trace of that
matrix ?

(A) Zero (B) Cos 6

(C) 2Sin 0 (D) 2 Cos ¢

If the orbit of a body is given in polar
coordinates as : rg =constant, itis under
the influence of a force that varies as

1 1

(A) 7 B) =

1 1

C) = (D) =
K-2516

16.

17.

18.
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The origin O’ of the inertial frame S'is
moving with respect to O, the origin of

the inertial frame S with a velocity
and acceleration g, (see figure), then
the velocity ' and acceleration 3" of a

body in S’ will be related to the velocity

y and acceleration g in frame S as
follows :

(A) v =v+Uo+aot a =a+ao
(B) \72\7—00-50’[, é':é—éo
(C) vV =v-to—aot, a =a+ao
(D) \7':\7+ao+éot, é':é—éo

The Lagrangian for a relativistic particle
of rest mass m, can be expressed as

2
(A) L — myC

\'% 2
0) L=-mo- [1-V/,

The electric field of an electromagnetic
wave in vacuum is given by E = 0,

5n
E, =40 cos (275X1010t—?xj, E=0

The direction of magnetic field is
(A) Z-direction

(B) X-direction

(C) Y-direction

(D) Azimuthal direction

Paper Il



19.

20.

21,

22.

The potential energy U of an electric
dipole with dipole moment p placed in

an electric field E is given by
(A) U=-p.E (B) U=p.E

2

The Poisson’s equation for electrostatic

potential ¢ is given as
V3 = I /dv

) V2= /
) Vb~ / V=D,

For a uniformly charged cylinder with
charge per unit length 3 , of diameter 2a
and of infinite length, the electric field at
a point P at a distance d > a from the
axis of the cylinder is given by

ra A
2nde,

(C) U=(pE)(Ep) (D) U=

(A) E=

A2a
T g, d°

Ad
2nega

©) E= D) E=

For an arbitrary volume V enclosed in a
surface S with volume charge
distribution p the following is true.
VE-P/ =0

€o

§E:J.Vpdv

VxE = I (7 j.ﬁdv
v 80

VxE=[ %2 Ads

Sp

Where R is unit vector normal to the

surface S.

Paper Il

23.

25.

26.
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The electrostatic field at a distance r from
the center of a uniformly charged sphere

of radius R varies as (for r<R)

A square loop of side a is rotated with
angular velocity o about an axis that is
perpendicular to the direction of a

uniform magnetic field EO (see figure).
The emf generated in the Ioop is

(A) Zero (B) B a o cosot
(8} 2Boaoa coswt (D) B a® o sinot

For a uniform magnetic field B, the
vector potential A is given by

(A) %F(FB) (B) %(ng)
(C) %E(FB) (D) %g
V

0 a

For a particle confined in a one-dimensional
box of length a, the energy levels for a
particle of mass m are given by

2h°n? h?r?a®

(A) 5, 2 B) 5

hmn WP

© 2ma ®) e
K-2516



27.

28.

29.

LetL,, L, and L, denote the Cartesian
components of angular momentum.
Study the following statements :

1) LX, L and LZ do not commute with
each’other

2) L, L andL commute with L2

3) The commutator of LX and L
depends linearly on LX and Ly

4) [[LoL, JL,]=0

Choose the correct statement :

(A) 1) and 2) are correct but 3) and 4)
are false

(B) 1), 2) and 3) are true but 4) is false
(C) 1),2) and 4) are true but 3) is false
(D) 1), 3)and 4) are true but 2) is false

m
| a /
______ > -
------ > /
______ > é
v
< L /
Slit
Screen

A beam of particles having mass m and
velocity v is incident on a slit of width a
(see figure), then the approximate
spread of the particles on a screen kept
at a distance L is

Al
(A) 2a (B) amv
hv aL
©) HaL D) \mav

Four fold degeneracy in the excited

state (n = 2) in hydrogen atom can be

partially removed by

(A) Application of weak electric field

(B) By supplying heat energy to the atom

(C) By accelerating the atom in a
particle acceleration

(D) By applying gravitational field

K-2516
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30.

31.

32.

33.
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Two successive applications of an
operator p on the function leaves the
function unchanged, the eigen values
of the operator are

(A) +1,0 (B) —-1,-2

(C) +1 and -1 (D) 0,2

A system has an unperturbed
Hamiltonian, in energy units given by

15 0 0 O

0 300
0 0 3 0].
0 0 0 3

The unperturbed energy eigen values
of the system are

The Hamiltonian of the system is
given by

10 O 0
o 0 8 O 0

0 0 3 -2x

0 0 -2» 7

where ) is a small parameter. By
decomposing the same as H=H, + Hp
the eigen values of unperturbed
Hamiltonian H, can be obtained. The
eigen values of H, are

(A) (1+1,8,3,7)

(B) (18-4 3-1,7-1)
C) (1837)

(D) (1 8%, 31, 71)

The ground state energy for a particle
in a box is 1.25 eV. If 3 particles, each
having spin yz are introduced in the

box then the total ground state energy
of the system will be

(A) 3.75 eV (B) 4 eV
(C) 6eV (D) 7.5eV

Paper Il



34.

35.

36.

37.

38.

Uncertainty in velocity for an electron in
a 1A° radius orbital in which the
positional uncertainty is 1% of the
radius, the uncertainty in the velocity is
greater than (use h=6.626 x 10734 J.s.)
(mass of electron 9.11 x 10730 Kg)

(A) 5.7x10°m/s (B) 9.9x 10* m/s

(C) 5.7x10°m/s (D) 5.7x10°m/s
A system of 3 indistinguishable particles
has the total energy of 4<. There are
four single particle energy states with
energy 0, €, 2e and 3<. The number
of microstates accessible to the system
will be

(A) 1 (B) 2
(C) 3 (D) 4

In thermal equilibrium at very low
temperatures, the occupancy of a phonon
mode of frequency o is given by

1

hio
KgT

1
ho,

® ety B &

(C) ho /KT (D) @—ho/KgT

Change in entropy of irreversible
process is

(A) Zero

(B) Positive

(C) Negative

D) Proportional to In E where E
(D) Prop : .
0

is its internal energy

In a canonical ensemble, a system A of

fixed volume is in contact with a large

reservoir B then

(A) A can exchange neither energy nor
particles with B

(B) A can exchange only energy with B

(C) A can exchange only particles
with B

(D) A can exchange both energy and
particles with B

Paper Il
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39.

40.

41,

42,

—
Molecules per unit volume

43.
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Which of the following quantity refers to

Gibb’s free energy ?

(A) U-TS (B) U+pV

(C)U-TS+pV (D) U

Specific heat of a photon gas in black

body is proportional to

(A) T? B) T

©) T (D) T®

The criterion for the application of

quantum statistics is

(A) A material should be at high
temperature

(B) A material should be condensed

(C) The de-Broglie wavelength of the
particles constituting the particle is
greater than the mean free path

(D) Chemical potential is high

The Maxwell’s distribution of velocities
at four different temperatures T,, T,,, T,
and T, is shown below.

T T2

Ts
Ts

Velocity —>
Which of the following is true for the
above diagram ?
(A) T1 >T2>T >T4
(B) T4>T3>T >T1
(®) T1 =T2=T3=T4
D) Ti=T,=Ty=T,

N W

A 50 Hz signal of 1 mV peak value is at
the input of an Op-Amp based integrator
(RC = 1s). The output will be

(A) 3.2nV (B) 3.2 uV
(C) 3.2mV (D) 3.2V

K-2516



44. Following circuit for an ideal Op-Amp
will work as

L1

[g 474 gup

TmH
Bi

AN
4.0k0

(A
(B
(C
(D

45. In a nuclear counting experiment the
count rate is about 5 counts/hr. To
establish the uncertainty in the count to
better than 1%, you will have to count

Low pass filter
Band pass filter
Band stop filter
High pass filter

~— N N N

for
(A) 2hrs (B) 20 hrs
(C) 200 hrs (D) 2000 hrs

46. In the following figure, the outputs are
cross-coupled back to the inputs of NOR
gates. Which of the following condition
will lead to unpredictable operation ?

Total Number of Pages : 8

47. In the following circuit the transistor is

working as
1
1KQ
o L 10v
B=100 ‘
(A) Switch (B) Amplifier

(C) Regulator (D) Filter

48. The number of flip-flops required to build
a MOD-31 counter is
(A) 15 1lip-flops  (B) 31 flip-flops
(C) 5 flip-flops (D) 8 flip-flops

49. In the Op-Amp circuit given below, the
final output V (t) is given by

- ”"” L—Wﬁ - f‘_w“ﬁ

V() ‘| + 10R 4 \.ﬁv
R T R i

URNTY W'Wlf e -L
Vg

=

e

A)wﬂ0:1om40+j%(om

B)\Q(0:1OVS@)—jV30)dt
) Vo)=Y, (t)+i<1o V. (1)
D) Vo(t)=Vs(t)~ g HVAC)

50. The critically damped series LCR circuit
(where L is inductor, C is capacitor and R
is resister) which of the following is true ?

A R?=44  (B) R®=2L%

e O re

= 412C?

R Q
Q
S
(A) R=0,S=0 (B) R=0,S=1
(C) R=1,S=0 (D) R=1,S=1
K-2516
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