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the candidates to read the
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This question paper consists of

seven questions in all.
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All the questions are compulsory.
The number of parts of a
question to be attempted 18
mentioned at the beginﬁing 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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polarization is 30°, Unpolarized
light is incident on one plate. The
ratio of intensities of emergent

light 'to that incident unpolarized

light is
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The diameter of objective lens of a
telescope is 0'1 m and wavelength
of light used is 600 nm. The

resolving limit of telescope is

i 732 x 107 radian

i) 6x 10" radian _-

i) 7-32 x 10 radian

iv) 6x 107 radian. | 1
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In a photoelectric experiment
graph is plotted between stopping

potential V_ and frequency of

incident light v. A straight line is
obtained which makes angle 8
with v-axis. If the work function of

Lew

the surface is ¢, tan® is given by

® |

> m
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On emission of y-rays from a

nucleus, change occurs in its
i} proton number
ii) neutron number

11) both proton and neutron

numbers https.//www.upbeardonline.com

iv] neither proton nor neutron

number. - 1

In depletion layer of a p-n

junction, there exist
i)  only electrons
11) only holes

1) both electron and holes

iv) neither electrons nor holes. 1
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2. Answer any three parts :

a)

748539

For an electron and a proton,

travelling with same velocity which

particle has larger de Broglie

waveléngth ? Give reason. 1

[ Turn over

hY

373(RH)
b)

d)

748539

14

A lens whose power is + 2D makes
a combination with another lens of
power —1D. What is the equivalept
focal length of the combinatior; ? 1
Whé.t is modulation index ? 1
Which impuritf,f should be added |
in pure silicon to make it n-type
silicon scmi-conductcnr_ ? What is

the valency of this doped element ?
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3. Answer any three parts :

aj
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An object of length 6 cm is placed

on the axis of a concave mirror of

focal 'length f, at distance 2f from

the pole and norf’naljto the axis.
What is the length of the image

and where is it formed ? 1
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b) Define dispersive power of the

material of a prism. 1

c)  Explain the mean_ing of -'power of

accmﬁmodation‘ of human eye. 1
d) Elgctrons are emitted when green
light fall_s on a metal surface but
not whgnﬂyelldw light is used. Will

‘there be electron emission with
blue light ? Give reason also. 1
4. o8 f7 @uel & s g
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What are the main components of
a4 communication system ? Show
them by using a block diagram. 2

Draw the logic symbols and write

Boolean expressions for OR, AND,

NAND and NOR gates. . 2

Define atomi®)mass unit (am.u). .

Express its value in kg and MeV. 2

What is Brewster's law ? For hght |

incident at 60° angle of incidence
on plane transparent medium,
reflected light is completely plane

polarized. Find the refractive index

of the medium and angle of

refraction. 2
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Define critical angle. The refractive

indices of water and glass are

% respectivcly. Find the

critical angle for light ray incident

from glass on water. - 2

Obtain the formula

n-1

n_l_n-1
U u R

for refraction of light incident on a
convex or . concave . spherical
surface. n is the refractive index of

the medium in relation to air. R 1s

the radius of spherical surface. 2
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Describe an experiment which can

be explained only by particle

nature of light and not by wave

nature. Explain the results of the

experiment. . 2

Complete the following equations :

Hg20(3 +1 Hxl

) 8o

i) Be®+, He*—— n' +.....
ifi) o, U?*®—— He + ...

iv) . 13A12?+2He4——>I5P30 + ...
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6. Answer any three parts .

a)

b)

748539

Carrier wave  of frequency

9x10°. Hz and peak voltage
60 volt 1is modulated by gudio

wave

e = 30sin2n x 2500t volt.

Find :

i)  modulation percentage

ii) frequency of compc::-nents of
modulated wave. 2 _

What is a Zener diode ? How i; it

used. in voltage regulation °?

Explain with a circuit diagram. 2
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Draw a ray diagram of an
astronomical telescope by showing
final image at the least distance of
the distinct vision. The magnifying

power of an astronomical telescope

1s 15 and distance between

objective lens and eye-piece 1is
80 cm. If both lenses are convex,
find the focal length of each lens. 2
Explain the use of an n-p-n
transistor as an oscillator with the

help of a circuit diagram. . 2
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7.  Answer any two parts :

a)

748539

Draw an energy level diagram for
hydrogen atom. Explain tﬁe origin
of Lyman, Balmer and Paschen
series in -hydmgen spectrum.
Which of these lies in the visible

region of the spectrum ? 3
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Explain the Huygens' theory of

wave propagation. Using the
concept of wavefronts, explain
reflection of light at plane
surfaces. 3
Draw the circuit diagram of a
common f:mil;_ter transistor
amplifier. In a common emitter
amplifier, an increase of 50pA in
base current, causes an increase

of 1'0 mA in collector current.

Calculate the current gain . Also

find the change in emitter current.

3
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Physical c:-ms_r'c_mts

Planck's constant (R)=6-6x1073% j g
Charge on electron (e)=-1-6x10"1% ¢
Mass of electrlon (m)=9.-0x10"3! kg

Speed of light in vacuum (c)=3x1083 m/s
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