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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
June, 2024
BPHCT-137 : WAVES AND OPTICS

Time : 2 Hours Maximum Marks : 50

Note : (1) All questions are compulsory. However,
internal choices are given.

(it) The marks for each question are
indicated against it.
(i11) You may use calculator.

(iv) Symbols have their usual meanings.

1. Attempt any two parts : 2x5=10

(a) Calculate the amplitude, frequency,
wavelength and speed of the wave

represented as

y(2.0cm, t) = (0.02 cm)sin [(3n5‘1)t + g}

P.T.O.



2.

(b)

(©
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Waves carry energy. Discuss with an

example.

Two waves of equal frequency an travelling
on a string in opposite directions. The
superposition gives rise to stationary
waves. Obtain an expression for their

fundamental frequency.

Answer any fwo parts : 2x5=10

(a)

(b)

Two waves of same frequency and constant
phase difference have intensities in the
ratio 16 : 1. Calculate the ratio of
maximum to minimum intensities obtained

on their superposition.

65 tuning forks are arranged in order of
increasing frequency and any two
successive forks produce 8 beats per second
when sounded together. Calculate the
frequency of the first fork if the frequency

of last tuning fork is twice of it.
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(¢) A laser radiation of 5800 A is sustained in

a cavity in which mirrors are separated by

20 cm distance. Estimate the wvalue of
number of modes n.

3. Answer any two parts : 2x5=10

(a) (1) Discuss polarisation of light due to

reflection. 3

(1) A flint glass plate of refractive index

1.67 1s immersed in water (u =1.33).

Calculate Brewster angle for internal

as well as external reflection of the

surfaces. 2

(b) The Fraunhofer diffraction pattern of a

double slit is obtained on a screen placed at
a distance of 1.5 m from the slit. The width
of each slit is 0.03 mm and the wavelength
of light used is 5 x 10-5 cm. Calculate the
distance between the central maximum
and the first diffraction minimum of the

pattern.

P.T.O.



4.

5.

(©
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In Young’s double slit arrangement, a thin
transparent sheet of thickness ¢ and
refractive index p is introduced in the path
of one of the light beams. Obtain the
expression for the distance through which

nth bright image is displaced.

Answer any two parts : 2x5=10

(a)

(b)

(c)

Show that the area of all Fresnel half-

period zones 1s equal.

Differentiate between a step-index fibre
and a gradient index fibre. Obtain an
expression for the angle of incidence
beyond which light will get refracted into
the cladding material. 2+3

Explain the need of pumping for laser
operation. List the methods of pumping

and explain any one of them. 2+1+2

Answer any one part : 1x10=10

(a)

With the help of a schematic diagram,
explain the working of Michelson
interferometer. Discuss how it is used for

determination of the wavelength of light.

5+5
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(b) Fraunhofer diffraction pattern produced by
a double slit illuminated by a vertical slit
source 1s observed. State its salient
features and show that intensity of central
maximum is four times the intensity of the

maximum obtained for a single slit. 3+7

P.T.O.
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P.T.O.
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