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Answer any two questions :

a)

b)

d)
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( English Version )

10 x 2 =20

Determine the fringe width for both the
dark and bright fringes produced in
Young’s double slit experiment and show
that they have equal width. Will the fringe-
width change, when the distance between
source and screen is increased ? Justify

your answer. 8+ 2

With a neat ray diagram explain the
principle of action of a Michelson’s Stellar
interferometer. For a Fabry-Perot etalon, if
the coefficient of reflection ( r ) is 09,
calculate (i) coefficient of finesse, (ii) half

width and (iii) finesse. 6+(2+1+1)

Determine the positions of aplanatic foci for
a spherical surface. In construction of
which optical instrument, this principle is
adopted ? 8 +2
What do you mean by ‘polarisation of
light’ ? Describe briefly the construction of
a Nicol prism. Explain how polarisation of

light takes place by this prism. 2+5+3
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2.

Answer any three questions :

a)

b)

c)

6x3=18
What is a Zone plate’ ? Compare its
functions with those of a converging lens.
2+4
With a neat ray diagram, find expression for
longitudinal chromatic abberation for a thin
converging lens and show that for a single
thin lens, image can never be chromatic

abberation free. 5+1

In Newton’s ring arrangement, show that if
the radius of n-th dark ring is r,, then

r, o« ﬁ . Explain whether the central ring

will be bright or dark. 4+ 2

What is meant by ‘esolving power’ of a
plane diffraction grating. Obtain an
expression for it. 2+4
With a neat ray diagram, explain briefly the
working principle of a He-Ne Laser. 6

Discuss about ‘temporal coherence’ and
‘spatial coherence’. What do you mean by

‘coherence time’ and ‘coherence length’ ?

4+2
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3.  Answer any four questions : 3x4=12

a) Refractive index of the material of a crossed
lens is p = 1-5. What would be the shape

and nature of the lens ? Explain.

b) Calculate the thickness of quartz quarter-
wave plate for the spectral line of
wavelength 5890 A for which the refractive
indices for ordinary and extra-ordinary light

are 1-53 and 1-55 respectively.

c) Explain ‘Purkinje effect’ in brief.

d) A longsighted person cannot read anything
closer than 40 cm to the eye. Find the
nature and power of a spectacle lens which

will enable him to read a book placed at

25 cm from his eyes.

e) A 20 cm long tube filled with cane sugar
solution placed in the path of a plane
polarised light, gives an optical rotation of
11°. Find the strength of the solution, if the

specific rotation of cane sugar is 66°.
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f)

Obtain the ‘translation matrix’ of an optical

system for paraxial rays.

g) Determine the numerical aperture of an
optical fibre, for which refractive indices for
core and clad are respectively 1-453 and
1-432.

h) A non-reflecting coating is coated on glass
having refractive index = 1:51. What would
be the refractive index of the material of
such coating ?
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