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Instruction - First 15 minutes are allotted for
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“This question paper consists of

seven questions in all.

All the questions are compulsory.
The number of parts of a
question to be attemptéd is
mentioned at the beginning of
the question.

The marks allotted to the
questions are mentioned against
each of them.

In numerical questions, use the
values of the physical constants
given at the end of the question
paper, if necessary.
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1) 10 kHz i) 10 MHz

iii) 1 GHz iv) 1000 GHz. 1
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) 400 nm
i) 600 nm
y] 450 nm
v} 900 nm. 1
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Answer all the parts:

a) Which of the following frequencics

will be suitable for the

communication beyond the
horizon using sky waves ?

i) 10kH=z ii) 10 MHz

iil) 1 GHz iv) 1000 GHz. 1

b) Which property of light is used in
an optical fibre ?
iy Interference
ii) Total internal reflection
iii) Diffraction
iv) Scattering.
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Which of are following statemeng

is not correct ?

i)

11i)

iv)

Resistance of a semiconductor
decreases with increase in

temperaturc

i
In an electric field, a hole
moves in a direction, opposite

to that of electron

Resistance of a metal

decreases with rise in
tempcraturc

N-type semiconductor is
neutral., 1
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Monochromatic light of wavelength
600 nm cnters from vacuum into a
medium of refractive index 1-S. Its

wavelength in this medium is
i} 400 nm i) 600 nm
iii) 450 nm iv) 900 nm. 1

The cxchange particle responsible

for nuclear forces is
1) proton i) neutron

iii) positron iv) meson. 1
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2. Answer any three parts :

a) What is the change in number of
protons and neutrons in a nucleus

when it emits Y-rays ? 1
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b) An object of height 60 cm is

placed at a distance 4f [rom
concave mirror of focal length f
perpendicular on the principal
axis. What will be the height of its

image formed by the mirror ? 1

c¢) Work function of Bismuth is
2-5 eV. If two photons, each of
cnergy ‘1-5 ¢V are 1incident on
Bismuth, will they be able to eject

a photo-electron ? Explain. 1

d) Define the unit ‘curie’. Which

physical qu'antity is measured in
this unit ? ' 1
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3, Answer any three parts:

a) 11.1 half wave rectifier, if the input
frequency is S50 Hz, what will be
the output [requency ? What is the
output f{requency for fulk wave
rectifier for same input frequency ?

| |

b) Name the experiment  which
verifies the wave nature of
electron. 1

c) What is the shape of the wave-
front in case of light is produced
i) from a point source ?
iij from a thin straight line

source ? 1
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d) For which colour of light red g
blue, will the polarizing angle for 5
lransparent medium be larger ? !

- AMAA— + R
3v I J WAW—
300 3V 300
(3 (ii)
{
2
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4. Answer any three parts :

a) Name the series of hydrogen
spectrum which is obtained in
infrared region. Write the general
formula expressing wavcelength of
lines 1n this scHes. 2
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b) Two ideal similar junclion dusisg
are connected an shown in lgures
(i) and (ii). Find the current flowing

through the resistance R in cach

casc .

54

|+,

300 3V 200
(i) (ii)

2

c) A point source of light is placed at
the bottom of a tank filled with
water up to a depth of 40 cm. Find
out the arca of the water surface
through which light will be

transmitted. Refractive index of

water is % . 2
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d) A carrier wave has an amplitude of
500 mV. The modulating signal
causes it to vary from 200 mV to

800 mV. Calculate the modulation

factor and modulation percentage.

2
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S. Answer any three parts :
a) Obtain an expression for the fringe.
width in the Young's double slit:
experiment. The distance betw:en"?

the slits is d, distance between the

slits and screen is D and

wavelength of light used is A. 2
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Obtain Einstein's equation for
photoelectric  effect  on  the
basis of quantum theory. Explain
'work function' and ‘threshold

frequency’. 2

The energy of elecron in an
excited state of hydrogen atom
is — 3-4 eV. What is the angular
momentum of the electron ?

Given : energy of an electron in

nth  orbit of hydrogen atom
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373(FT) 18
d) The height of a TV antenna 1S

h metre. Show that a signal can be

transmitted up to a distance
d, = J2hR , on earth's surface, by

this antenna, wherc R is radius of

the earth. 2
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6. Answer any three parts :
a) How can you make (1) AND gate,
(i OR gate, using NAND gates ?
Explain with the l'-mlp of a diagram:.

2

b) Explain the construction and

working of a solar cell. 2
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c) Complete the following nuclear
reactions :

. 27 4 30
1) 138l + ,He - P7+.

i) ,,Na** - Mg2% +.... 2
d) Explain why the sun appears red

during sunrise and sunset and

clear sky appears blue. 2
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7. Answerl any two parts -

a) Draw a labelled ray diagram of an
astronomical telescope, when final
image is formed at the least
distance of the distinct vision.
Focal length of objective lens of a
telescope is 100 m. Distance
between the lenses is 1-05 m,
when final image is at the lﬁast
distance of the distinct vision.
Find out focal length _of the

eyepiece lens and magnifying

Power of the telescope. 3
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b) Draw a circuit diagram of a
common ecmitter (CE) transistor
used as an amplifier. Obtain the
formula for the current gain and
voltage gain by it. | 3

c) What do you mean by the nuclear

binding energy of a nucleus ?

Calculate the binding energy Pper

nucleon for 5012'

(Mass of C'? = 12:00380 u, mass

of proton = 1:007570 u and mass
of neutron = 1-008980 u.) 3
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R FEEE (m_) = 90 x 1073 fEm

TAET T A (e) = 16 x 1071° FIA
i = () = 6:6 x 107 JA-TEHZ
l1eV=16x10"" I
framm q ww &1 97 = 3 x 10 Het/asvs
Physical constants
Mass of elecuron (m ) = 9-0 x 107" kg

Charge of electron () = 1:6 x 10~1? coulomb

Planck's constant (h) = 6:6 x 1073* Js

l1eV=16x10"1J

Specd of light in vacuum = 3x 10® m/s

— -

3?3 (ﬂl - 3. ln.m
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