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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination
June, 2024
PHE-09 : OPTICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory. However,
internal choices are given.

(it) Marks for each question are given
against it.
(iti) You can use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any three parts : 3X5=15

(a) State Fermat’s principle and use it to
obtain Snell’s law for refraction of

light. 1,4

(b) What do you understand by resolving
power of a microscope ? Show that it is
inversely  proportional to numerical

aperture of a microscope. 2,3

P.T.O.
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Discuss how Michelson-interferometer can
be used to determine the difference in the
wavelength of the doublet emitted by

sodium. 5

What is a step-index fibre ? Obtain an
expression for the angle of incidence
beyond which light will get refracted into
the cladding material. What would happen
if the refractive index of the cladding were

higher than that of the core ? 1,3, 1

2. Answer any one part of the following : 1x5=5

3.

Differentiate  between trichromatic and

opponent colour theories of colour vision.

Or

Show that a zone plate acts like a multi-foci

converging laws.

(a)

Answer any fwo parts of the following : 2x5=10

For interference in thin films, obtain the
condition of constructive interference

between reflected light waves.
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(b)
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Obtain expression relating Einstein’s A
and B coefficients associated with
spontaneous emission and stimulated

emission respectively.

Two waves having same frequency,
constant phase difference and intensifies in
the ratio 25 : 1 are superposed. Calculate
the ratio of maximum and minimum
intensifies obtained in the interference

pattern.

Answer any two parts of the following : 2X5=10

(a)

(b)

(©

Light from a laser is incident on a grating
having 5300 lines per cm. The central and
first order principal maxima are separated
by a distance of 0.480 m on a screen placed
1.5 m away from grating. Calculate the

wavelength of laser light. 5

Discuss the applications of lasers in

communication, basic research and

medicine. 2,2, 1
Discuss evolution of Fresnel’s diffraction
pattern with distance. 5

P.T.O.
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5. Answer any two parts of the following : 2x5=10

(a)

(b)

(c)

Explain pulse dispersion in step-index
fibre. If the core and cladding refractive
indices for a step-index fibre are 1.47 and
1.46, respectively, calculate the broadening
of a pulse after it has travelled a distance

of 5 km. 1,4

What 1s polarization of light ? Two
orthogonal linearly polarized lights with

- -
instantaneous electric fields Ei1 and Eg2
having phase difference ¢ and of different

amplitudes are superposed.

Show that the resultant is an elliptically
polarised light. 1,4

A diffraction limited laser beam (A = 650
nm) of diameter 5 mm is directed as the
earth from a space laboratory situated at
an altitude of 600 km. How large an area

will the central beam illuminate ? 5
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5. fo=l ar 9ri = S fafaw . 9x5=10
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