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1. (a) Show that the total energy of a particle
in simple harmonic motion is conserved. 3

(b) Derive an expression for the time period
of oscillation of a compound pendulum. 4

Or

What do you mean by standing waves? How
are nodes and antinodes formed? Find an
expression for normal modes of a standing
wave. 7
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Obtain the amplitude of vibration of a system
vibrating under the influence of an external
vibrating agency. When does resonance
occur? Explain the term ‘sharpness of
resonance’ and mention the factors on which
it depends.

Or

Obtain the expression for the growth of
energy density in an enclosure (room) of
volume V. 7

(a) Using the concepts of cardinal points in
thick lens, answer the following
questions :

(i) How many refractions take place for
a single-light ray when passing
through the lens?

(ii) In which plane does refraction take
place?

(i) What is the advantage of the
concepts of cardinal points over the
idea of considering refraction at
each surface of the lens? 1+1+1=3

(b) Show that in thick lens, nodal points
and principal points coincide if the
refractive indices are same on either
side of the lens. 4
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Or

What are aplanatic points and aplanatic
surface? Discuss the principle of Abbe’s
homogeneous oil-immersion microscopic
objective. 2+5=7

4. Discuss the basic theory of interference of
light. Show that the condition for
constructive interference ¢ =2nn, where ¢ is
phase difference between the two light waves.

3+4=7

Or

Discuss the theory of Newton’s ring. On what
phenomenon does it depend? How can the
wavelength of light be determined with the
help of Newton’s ring? 2+1+4=7

5. What is zone plate? Give the theory of zone
plate. Show that a zone plate has multiple
foci. 1+3+3=7

Or
(a) Explain diffraction at N slits. 2

(b) Give the theory of plane transmission
grating and show how you would use it
to determine the wavelength of light.
2+3=5
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SECTION—I
( Marks : 5)

Tick (v') the correct answer in the brackets provided :  1x5=5

1. Chladni’s figures are vibration patterns formed in
(a) vibrating strings ( )
(b) vibrating membranes ( )
(c) vibrating plates ( )

(d) vibrating liquid surface ( )
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2. In forced vibrations, the quantity which measures
sharpness of resonance is the

(a) amplitude ( )
(b) energy ( )
(c) quality factor ( )

(d) power of vibrating system ( )

3. A system of two thin convex lenses of focal lengths f;
and f, are separated by a distance d, will behave as
a

(a) convergent lens ( )

(b) divergent lens ( )

(c) plate ()

(d) All of the above ( )
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(3)

4. For two sources to be coherent, it is essential that
they must be

(a) monochromatic ( )
(b) multichromatic ( )
(c) independent ( )

(d) derived from same source and must be
monochromatic ( )

5. If Nis the number of rulings in the grating, n is the
order of spectrum and A is the wavelength of light

used, the resolving power of grating (%) is

(a) NnA ( )
) Nno ()
o N
n
Ndu
@ M)
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SECTION—II
( Marks : 15)

Write very short answers to the following questions : 3x5=15

1. Explain Chladni’s figures.
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(S)

2. Explain what happens when a pulse of ultrasonic
wave is impressed upon a piezoelectric crystal.
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(6)

3. Mention three points of distinction between Huygens’
eyepiece and Ramsden eyepiece.
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(7))

4. State and explain Brewster’s law for polarization of
light.
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(8)

5. Explain the difference between Fresnel diffraction
and Fraunhofer diffraction.
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