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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2012
PHYSICS
PHE-09 : OPTICS
Time : 2 hours Maximum Marks : 50

Note : All questionsare compulsory. However, internal choices
are given. You can use non - programmable calculator.
Symbols have their usual meanings.

1.  Answer any three parts : 3x5=15

(a) Waves carry energy, not matter. Discuss it
with reference to e.m. waves.

(b) A liquid of refractive index w is introduced
between the plano - convex lens and the
glass plate used in the Newton’s rings
arrangement. Establish the relation between
radii of dark rings and wavelength of light.

(c)  Youare given two telescopes with objectives
of same focal length but apertures 40 cm
and 80 cm. Which one will you use to see
deeper in sky ? and why ? Justify your
answer with necessary calculations.

(d) List three uses of lasers and explain in detail
any one of these.
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Starting from Maxwell’s field equations in free
space, show that light waves are e.m. in nature.
OR
The electric field vectors of two linearly polarised

light waves are given by :

E (2 )= &Eg cos(kz—wf) and

— A
E (z )= &y Ey, cos(kz — wt)

Show that their superposition results in an
elliptically polarised light wave.

State the salient features of the Fraunhoffs
diffraction pattern of a single vertical slit of width
b observed in a physics laboratory. Calculate the
intensity distribution at an angle 8 with the
horizontal axis.
OR

Explain the formation of coherent sources for a
thin film and obtain the conditions for maxima
and minima in the interference pattern of reflected
light.

3,7

3,7

Answer any two parts : 2x5=10

- (@) A helium - neon laser emits a diffraction
limited beam (A =600 nm) of diameter
3x1073m. Calculate the diameter of the
light patch produced on the surface of moon
at a distance of 376 X 103 km from the Earth.
Assume that scattering in Earth’'s
atmosphere can be ignored.
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(b)

()

5. Expl

A single slit has a width of 4x107°m. A
parallel beam of light of wavelength 600 nm
is incident normally on it. If the distance
between the slit and the screen is 1 m,
Calculate the separate between the central
maxima and the second minima in the
diffraction pattern.

Describe how Michelson’s interferometer
can be used to determine the refractive index
of a thin plate.

ain the basic principle of holography.

Describe the production of a hologram. How is

the image of an object reconstructed from a

hologram ? 2+4+4
OR

(a) What do you mean by the light gathering
capacity of an optical fibre ? 2+3+3+2

(b) Calculate the numerical aperture for a fibre

: having core and cladding with refractive
indices 1.5 and 145, respectively.

(c) Draw the refractive index profile of a
gradient index fibre. '

(d) Explain why the refractive index of the
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cladding material is lower than that of the
core material in an optical fibre.
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