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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(iii)
(iv)
(v)

(vi)

(vit)

This question paper contains 12 questions. All questions are
compulsory.

This question paper is divided into three sections — Section A, B,
and C.

Section A — Questions no. 1 to 3 are of 2 marks each.
Section B — Questions no. 4 to 11 are of 3 marks each.

Section C - Question no. 12 is a Case Study-Based Question of
5 marks.

There is no overall choice in the question paper. However, internal
choice has been provided is some of the questions. Attempt any one
of the alternatives in such questions.

Use of log tables is permitted, if necessary, but use of calculator is
not permitted.

c=3x108 m/s

h =663 x 10734 Js
e=16x1012C

Uo=4mx 107" Tm A~1

gp =8-854 x 10712 C2N-1m2

=9x 109N m?2 C2
47‘E€0

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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SECTION A

1. How is the forward biasing different from the reverse biasing
in a p-n junction diode ? Name one device each which works
under forward and reverse biasing. 2

2. (a) Define the terms ‘distance of closest approach’ and
‘impact parameter’. 2
OR

(b) Explain briefly any two features of photoelectric effect. 2

3. How are (a) n-type semiconductor, and (b) p-type
semiconductor obtained from an intrinsic semiconductor ?
Name the majority charge carriers in each of the
semiconductors. 2

SECTION B

4. A hydrogen atom has only one electron yet its spectrum has
many lines. Explain. Name the spectral series which lies in the
visible region of electromagnetic spectrum. Mention the
conditions under which the spectral line in this series will have
(a) maximum, and (b) minimum wavelengths. 3

5. Briefly explain the generation and the separation of electrons
and holes in a solar cell. Write two uses of solar cells. 3

6. (a) State Bohr’s second postulate for hydrogen atom.

(b) The ground state energy of a hydrogen atom is —13:6 eV.
Find its kinetic energy and potential energy in the
ground and the second excited states. 3

7. A ray of light passes through an equilateral triangular prism
and suffers minimum deviation of 30°. Calculate :

(a) the refractive index of the material of the prism.
(b) the angle at which the ray is incident on the prism. 3
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8. (a) (1) Two independent monochromatic sources of light
cannot constitute coherent sources. Explain.

(i1) Two waves represented by

y1 = a7 cos ot, and
Y9 = ag cos ot

produce an interference pattern in Young’s double
slit experiment. If the ratio of intensities at
maximum and at minimum is 25 : 9, then calculate
the ratio of intensities of light waves from the
sources. 3

OR

(b) (1) What is meant by total internal reflection of light ?
Write the two necessary conditions for total
internal reflection to occur.

(i1) Calculate the speed of light in a medium for which
the critical angle with respect to air is 45°. 3

9. A beam of light of wavelength 500 nm is incident on a
photosensitive surface. If the threshold wavelength for the
surface is 663 nm, then calculate :

(a) the work function for the surface, and

(b) the maximum kinetic energy (in eV) of the
photoelectrons. 3

10. Answer the following : 3

(a) A convex lens produces a real image of an object. If the
upper half of the lens is covered with a black paper, then
how will the image be affected ?

(b) The time difference between the apparent sunrise and
the actual sunrise is about 2 minutes. Explain.

(c) Modern telescopes use a concave mirror rather than a
lens for the objective. Why ?
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(a) (1) Write the wavelength range of the following
electromagnetic radiation :

Gamma-rays, Microwaves and Ultraviolet rays

(11) Write one use each of the above mentioned

radiation. 3
OR

(b) () State Huygens’ principle. How did Huygens explain
the absence of secondary wavelets in the backward
direction ?

(i1) What is the shape of a wavefront emanating from
(I) a point source, and (II) a linear source ? 3

SECTION C

12. When light passes through a narrow aperture or falls on an
obstacle of very small dimensions, it bends into the shadow
region. The bending of light waves around the corners and
edges of the obstacles as well as aperture is called diffraction of
light. For prominent diffraction effect, the size of the aperture
or obstacle must be comparable to the wavelength of the light
used. If we place a screen in front of the slit, a broad central
maxima and a few alternate dark and bright bands of
successively decreasing intensities on either sides of central
bright band are obtained on the screen.

(a) Light of wavelength ‘A’ falls normally on a slit of width ‘a’.
The diffraction due to the slit will be most prominently
observed when :
(i) a=5r (il) a=100A
(iii) a =103 (iv) a=10%
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(b) When monochromatic light is replaced by white light, then :
(i)  the diffraction pattern disappears.
(i1) the diffraction band becomes circular.

(111) a white band is formed at the centre and coloured
bands are formed at both its sides.

(iv) only a white band is formed at the centre.
(c) If in a diffraction experiment, the width of the slit is

slightly increased, then the central maximum of the
diffraction pattern becomes :

(i) broader and brighter.
(i1) broader and fainter.
(ii1) narrow and brighter.

(iv) narrow and fainter.

(d) If a convex lens of focal length ‘f” is placed very close to
the slit of width ‘a’ and the screen is kept at the focus of
the lens, the size of the central maximum in the

diffraction pattern will be :

i A .. 2\
i) — (i1) —
a a
N i A
(111) g (1v) E

(e) A parallel beam of light of wavelength 500 nm falls on a
narrow slit. The diffraction pattern is observed on a
screen 1 m away. The first minimum is at a distance of
2:5 mm from the centre of the screen. The width of the

slit 1s :
(i) 016 mm (ii) 020 mm
(111) 040 mm (1iv) 0-60 mm S5x1=5
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