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INSTRUCTIONS TO THE CANDIDATES

Candidate is required to write his/her Roll Number in (i) this
Question Booklet and (i) OMR Answer Sheet supplied
separately; and also put his/her signature at the places
provided for the purpose.

This Question Booklet consists of this cover page, and a
total 60 Items. Use blank pages available at the end of
Question Booklet for rough work.

There are four alternative answers to each item marked as
(a), (b), (c) and (d). The candidate will select one of the
answers that is considered to be correct by him/her. He/
She will mark the answer considered to be correct by filling
the circle.

Use black/blue point pento darken the circle.

See the followingillustration.

lllustration:

1.Thesumof20and12is

(@32 (b)38 (c)31 (d)34

The Correct answer of item 1 is (a), which should be
marked in OMR Answer Sheet as under:

1 1@ ® © 0

Half filled, faintly darkened, ticked or crossed circles will be
read as wrong answers by the optical scanner and will be
marked as incorrect.

The Booklet and OMR Answer Sheet must be handed over
to the Invigilator before the candidate leaves the
Examination Hall. No page(s) should be torn out from the
booklet.

8. Keep OMRAnswer Sheet straight. Do notfold it.

9.

All questions are compulsory, each question carries one
mark and there is NO negative marking.

10.Use of calculator/mobile/ any electronic

item/objection material is NOT permitted.
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ol f(x,y) = (x cosy, X siny) & STpIfa
A fBaer 87

G2 X COsy

9 xsiny

T x*

T X

$E .dl=[[Curl E.ds . 3

P T T g

g YA

T T SEaReE W

q P 3T T

afy ATA=1,where A= (4*) & dfeaw

D Va
9 1/5
T 1/20
q 1/10

SECTION-A
Forwhat value of 'm' the vectors
A=-2{-2j+3k, B=—mi+4) -2k

C =4i— 27— 2k are coplanar

a0 o w
w N = O

Jacobian of the function f(x , y) =
(x cosy, x siny) is

X cosy

xsiny

X2

oo T o

X

Therelation $E .dl = [[ Curl E .ds is

a. Stokes theorem

b Green' s theorem

C. Gauss divergence theorem
d Cauchy's integral theorem

FA'A=1, where A" = (4*)/, then matrix A is

Orthogonal matrix
Unitary matrix
Hermitian matrix

e o T o

Null matrix

If f(x , y) = log (xy +2 y* - 2x ), then value of
—— atpoint (2, 3) is

ox

a. Yo
b. 1/5
C. 1/20
d. 110
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10.

If f(x) =x’and -2< x < 2, then Fourier
coefficient ' a,' is

Qa0 o o
1
—

The infinite series 2-5+3+2-3+5+ ————-- +oojg

Convergent
Divergent
Oscillatory

N

None of these

Which of the following test does not give
absolute convergence of the series

Root Test
Comparison Test
Ratio Test
Leibnitz Test

a o oo

Total surface area of a closed surface area is

a Positive
b. Negative
c Zero

d Infinite

A body moving under the action of inverse
square force will follow an elliptical path of
eccentricity :
a. e=0

b e=1
C. e<1
d e>1



G7) m/2
9 2m
T 2/m
q m
g W s9HEl @ o9 Red | fowwg

W)l armadt Y BT SMafT 100 HZ 21
TS DIl AW (@ Blen)fba & ?

P 100S

9 18
T 018
) 0.01S
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1.

12.

13.

14.

15.

- Reduced mass of two equal masses (m

each) is

a. m/2
b. 2m
C. 2/m
d. m

The relation between angle of scattering (o)

in Lab System and angle of scattering (8) in

CM System for equal masses is

a a=06

b. a =6/2
C. a=0/4
d. a=26

The frequency of a Simple Harmonic motion
is 100 HZ. Its time Period will be

100S
1S
018
0.018

a0 op

Two Sinusoidal waves
Y, =0.03cos (7t - 10x) m
and Y,= 0.3 cos (5t-8x) m were

superimposed. The group velocity (C,) is

a0 oo
HON -

A spherical top satisfies the condition
a. Iy #IL,y # I

b. Ly =1y # I

C. I, =1,,,1,,=0

d I, = Iyy = I,
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g Cos’ 0
T Sin6
3] Sin’ 0
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i) (a+b)cos 6
n

9 (a+b)sine
n

T (a+b)tane
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a+b

16.

17.

18.

19.

20.

The system matrix for a combination of thin
lenses is

[1'0
1
a ; 0
[01 1
b -7 1
.. L

Two lenses of focal length f, and f, are held

at a distance x from each other, their total
focal length is

a. f1f2
hH+fa—=x
fit+fe
b. fitf2—x
c. hth—x

hf2

d Af

According to Malus law, the intensity of
Polarized light transmitted by a polarizer is
proportional to

a. Cos 6
b. Cos’ 0
c. Sin @

d. Sin’ 6

The radii of Frasnel's Zones are

a. directly Proportional to natural
number 'n’'

b. inversely proportional to square root
of natural numbervn

C. Inversely proportional to natural
number 'n’

d. directly proportional to square root

of natural number Vn

The dispersive power of a plane diffraction
grating is L

n

a. (a+b)cos 6
n
b. (a+b)sine
.
C. (a+b)tane
d. o
a+b
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¥ 05
g  0.866
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g 1.73
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Ed 2 % 10612ﬁ

9 2 % 105’—"C12

T 17.7 ¥m?

o 8.85x1C012NTm2

The Ruby Laser is a

a Two state laser
b. Three state laser
c four state laser

d none of these.

The coherence length 'L’ of a laser beam of
band - width 2500Hz is

100KM
120KM
130 KM
140 KM

o0 oTp

The Brewster's angle for a glass slab is
30°. The value of refractive index 'n' will be

0.5
0.866
0.577
1.73

eo oo

The relation between Electric field and
Electric potential is

a. E=WW
b E=V2V
C.  E=-F¥¥V
d  g-.wy

A point charge q=17.7 yc is situated at the
centre of a cube of side 3 cms. The electric
flux through it is

2
a.  2x 10° ”%
2
b. 2% 105”7"‘
2
C. 17.7 Nl
c
d. 8.85X 10™2 NT’"Z
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A parallel plate capacitor has a capacitance
50 pF in air and 100 pF, when immersed in
oil. The dieIeE:tric constant of the oil is

a. 0.45

b 0.55
C. 1.10
d 2.00

The relation Curl B =y, Jis

Ampere's law
Gauss's law
Faraday's law

a o T ®

Biot - Savart's Law.

Two parallel wires of length 20 cm are
separated by a distance of 10 cms. Each
wire carries a current of 10 A. The force
between them is

a. 1N

b. 200 N
c. 2x 10* N
d. 2x 10* N

The displacement current in an AC circuit is

due to

a. Variation of Electric -field
b. Variation of magnetic field
C. Flow of steady current

d.

Magnetic flux linked with the circuit.

dB
The Maxwell's relation Curl E=— a—t is

Ampere's law
Gauss's law
Faraday's law

oo TP

Biot - Savart's Law
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grIfeT Aifee & ST &

EZ VAm'
9 VAmM®*
T VAm?*
3| Wsm'?

[Given h= 6.6 X 10* JS, c=3X10"ms,
m, = 9.1 X 10" Kg]

D 242 X10"m
LC) 2.42m

T 121 X10"”m
q 1.21 X 10™m

67
ECY {
T m
i} n,f’andm
el aa favg U § WA 76 S
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LG n?
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31.

32.

33.

34.

35.

The unit of Poyinting Vector is

a. VAm'
b. VAm® -
c. VAm*
d. Wsm'?

Two particles come from opposite direction
with a speed of 0.9c. The relative speed is

0.81c
0.011c
0.994c
c

N

The value of compton shift for a photon
scattered by a free electron through 90° is
[Given h= 6.6 X 10 JS, ¢c=3X10°ms,

m, = 9.1 X 10 Kg]

242X 10" m
2.42m

1.21 X10" m
1.21 X 10"m

o o T ®

The wave function of Hydrogen atom
depends only on

n
4

m

a e o ow

n,f and m

The energy of a particle in one dimensional
infinite \qlell is proportional to

a.
b n’
C. n

1
d n2
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The zero point energy of a Harmonic

Oscillator is

a. 0

b. hw

c. 12 he
d 32 how

The momentum operator 'P' is

3 ., 0O
a. -lhb;
. _ia

) h Ox
., 0
C. lha
d
d. g
hat

The uncertainty in position of an electron is
4 X 10 °m. The uncertainty in momentum
is [h=6.6 X 10"* JS]

a 165X 10 *Kgms™'

b. 4X10 *Kgms™'

c. 1.65 X 10 *Kgms ™"

d. 4X10 *Kgms ™’

Nuclei g€ and g0'* are pair of

a. Isotopes Nuclei }
b. Isobar Nuclei

C. Mirror Nuclei

d. Isotones Nuclei

The value of one Curie is

a 10° disintegration/Sec

b. 10" disintegration/Sec

c. 3.7X10" disintegration/Sec
d. 3700 disintegration/Sec
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41.

42.

43.

44.

45.

A stable nuclei has

a.

Even number of Protons and
Neutrons

Odd number of Protons and
Neutrons

Even number of Protons and odd
number of Neutrons

Odd number of Protons and even
number of Neutrons

Fission Process can be explained by

a.

b
c
d

The Process ° = y + ¥ is an example of
a.

b
C.
d

Shell model
Liquid drop model
Thomson model
Rutherford model

Weak interaction
Electromagnetic interaction
gravitational interaction
Strong interaction

The antiparticle of an eta particle (n°) is

a.

e o o

20
5-
n? itself

s

The charge on an up - quark is
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Fifre dBR g ¥ fAffa B 8|
% A= R FEE
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32P1/2 - 3251/2

B

G 3%y, 3Py
T 3Py 3%,
q

32P3/2 -2 151/2

e WeRY @ fow 5 # 9 fgfa faw

gl
%  AJ=0+1; Am=0, £1

Y AJ=+1,42; Am=%1, 2
T AJ=0, 2 ; Am=0, +2

q T | P ABI

IR ¥ &7 99 ® |

[Given h= 6.6 X 10 * JS, e=1.6X10"C,
m, = 9.1 X 10" Kg]

9.27 X 10* Am*

®

g 9.27 X 10* Am™
T 9.27 X 10*°Am?*
q

9.27 X 10* Am*®
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46.

47.

48.

49.

50.

Cosmic showers consist of

a. Baryons and Mesons
b. EM radiations
C. Protons and o — particles

Electrons , Positrons and Photons

D, line in Sodium is emitted due to transition

of electron from state

32P1/2 - 3251/2
32P3/2 - 32P1/2
32P3/2—) 3251/2

Qo TP

32P3/2 -2 151/2

In Raman effect, the following selection rule
is observed

a. AJ=011; Am=0, 1

b A)=%1,£2 ; Am=1%1, +2

C. A)=0, 2 ; Am=0, ¥2

d None of these.

The magnitude of one Bohr's Magneton is
[Given h=6.6 X 10 * JS, e=1.6X1 0"C,
m,=9.1 X 10 ™ Kg]

9.27 X 10™ Am*

9.27 X 10® Am?

9.27 X 10*Am?

9.27 X 10* Am*

g o T o

The value of orbital angular momentum ‘L’
for a P- electron in one electron atom
a. h

o
e

o
S
=k

o
RIS
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51.

52.

53.

54.

55.

The value of 'g' factor for a S-electron is:
a. 0

b 1
C. 2
d 3

The discrete nature of energy levels in an
atom is confirmed by:

a. Stern - Gerlach experiment
b Frank - Hertz experiment
C. Raman Experiment

d Zeeman experiment

The black body radiations consist of
a. Protons

b Electrons

C. Photons

d Alpha Particle

The change in entropy of a working
substance in Carnot's cycle is

a. Positive
b Negative
c. Infinity

d Zero

The Gate shown is
OR Gate
AND Gate

NOR Gate
NOT Gate

o o oo
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60.
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56.

57.

58.

59.

Which is not the use of Operational

Amplifier?

a. Inverting and non-inverting
device

b. Computation device
Differentiator device

d. Flip- Flop device

In Barkhausen's criteria, the condition for

oscillations in a oscillator is

a. |AB|=1
b |AB|=0
C. |AB|= o
d None of these

The value 'B' parameter of a transistor
for { @) =0.99

a. 100

b. 99

C. 1.00

d Infinity

A cooper pair is a pair of

a. Two electrons with opposite spins
b. Two Protons with opposite spins
C. Strongly bounded two electrons

d. Two neutrons having zero

momentum

The Madelung constant ( @) for one
dimensional crystal having positive and
negative ions

1.3
1.3

1.3
1.3

aoow®

9
8
7
6




