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First 15 minutes are allotted for
the candidates to read the
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This question paper consists .
seven questions in all.

All the questions are compulsory.

The number of parts of a
question to be attempted is

mentioned at the beginning of

the question.
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The marks allotted 10 t

questions are mentioned against

each of them.

In numerical questions, us¢ the
values of the physical constants
given at the end of the question

paper, if necessary.
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Answer all the parts :
a) Freqguencies in the UHF range
normally propagate by means of
i} Ground waves
i) Sky waves
i1} Surface waves

iv) Space waves. 1
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b) A ptvpe semicond o
1) positiver, cnarpes]

1) negatively charged

1) neutral

charged.
c) The number of neiirons i

15 ;
Po?'® nucleus is

a4
ij 84 i 218
i) 222 ivj 134

d) A photon of energy 34 ceh

incident on a metal s.rizcs arn-:

ir —

work function is 2eV. Memi— o

kinetic energy of the phaotoe.so-o2

emitted by the metal s =~

be
) l14eV np 17 eV
i) 54 eV n) H%el
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o an opteal iibre, the relra hive

mwdex of  the material vsed Loy

cladding, 8

1)

n)
ni)

v)

more  than  that  of  core
material

less than that of core material
equal to that of core material
not related 1o that of core

maerial. 1
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Answer any three parts :

a) A convex lens of glass is immersed
in a liquid whose refractive index
is more than that of glass. What
will be the effect on focal length

and nature of lens ? !

b)  What are carrier waves ? Explain-

1
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If A=0and B=1, write the values
of ¥, and Y, for the logic gatcs

shown in figure.

B*—— 2

{1}

What is meant by atomic mass

unit ? How is it related to kg ? ]
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3. Answer any three parts :

aj

b)

078635

What is the energy of an X-ra-

photon in joule if its wavelengih

iS5A?

What is Meant by power of a lens ~

Write jts unit.
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Answer any three parts :

a) If the angle of a thin prism A is

very small, show that minimum

angle of deviation d§=(n-1A
where n is the refractive index of

the material of the prism. 2

b) Show that the de Broglie

wavelength of an electron
accelerated by a potential

difference of V volt is given in

-

150 ;
= |J——A. -
A vV

c) Define isobars and 1sotones. Guve

h]

one example of each. 2
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d)  Draw reverse biased circat o
p - n junction diode:. In the oo Lot
shown in figure find the value of

current flowing through the 100

resistor.

| -
| g
S § 100

Given : Barrier potential of digde

used = 0-7 V. -
S %ﬁﬁ?’ﬁﬁéﬂmmm' .
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Answer any three parts .

-

2.

a)

b)
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Obtain the formula for the anguiar

width of central fringe in the

diffraction pattern of a single §1it.

=

A ray of light is incident at angTéI.of \r

polanzation 1 p On @ transparent

medium of refractive index n
Obtain a relation between n and

t,. Prove that the refracted and

reflected polarised light rays ar

Perpendicular to each other.
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wavelengths of lines In the Balmer .
' f trum of hyvdrogen e =100(1+0-5cos 3000nt)cos 4 x 7t
series of spec vdroger

atom. Determine the largest ¥ | F1d T —

. . [ 2 ' )
) wavelength 1n this seres. ) e T B 34.@%

d) Draw a graph showing variation of

i) T PN W EvEE U &
T | 2

binding energy per nucleon versus

mass number A. Explain release of

energy in nuclear fission with the T TS F% & WidE, IE] q 400 =

help of this graph. 2 @ | & ¥ S T S = S
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;  Answer any three parts :

a) Whatis a Zener diode ? Explain its
use as a voltage regulator with the
help of a suitable circuit diagram.

2

b} The equation of a modulated

carrier wave is

e =100(1+ 0-5cos3000nt)cos 4 x 10° ¢

Find —

i) Frequency of the carrier wave.

) Length of antenna required at

this frequency. 5

The image of an object is formed at

| a distance of 400 cm when a lens
078635
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is placed exactly at the o .

point between object and 1m.

Find the power of the lens.

What 1s an LED ? Explain

principle. Name a scmiconducic

used 1in LED.
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160000 a.m.u. ¥ W

e R S e wig | e §
Telhg = @I RAEH = 0-0000550 a.m.u.
Hi2F &l $EHH = 1:007593 a.m.u. .

[ & 99 = 1-008982 a.m.u.

1 a.m.u. = 931 MeV. 3
M) 3o e e g & fo e
EQRE Wﬂﬂﬁﬁﬁl 3

7. - Answer any two parts :

a) Draw a ray diagram to show the

image formation in a compound
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microscope. Obtain an expressiop

for its magnifying power when the

image 1s formed at least distance

of distinct vision. 3

b) What do you mean by mass

defect ? The atomic mass of
16 :
g0 atom is 16-0000 a.m.u. Find

its binding tnergy per nucleon.
Given :

Mass of electron = 0-0000550 a. m.u.

Mass of Proton = 1-007593 a m u

Mass of neutron = 1-008982 a.m.u.

1 a.m.y, = 931 ME’V

3
¢} Derive the refractign formula for
the conyex Spherical refractive
Surface. 3
N7RAIA
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l1eV = 1-6x 10" F#
Physical constants

Mass of electron m, =9-0x107"! kg

Charge of an electron € =1-6x 107!% coulomb

Planck's constant h =6-6x1073% J-s
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