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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination
June, 2023

Physics
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 indicated
against it.
(iii) You can use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any three parts :

(a) Define birefringence and depict wave
surface for o- and e-waves for a quartz
crystal. 2,3

(b) A helium-neon laser emits a beam of light
of wavelength 600 nm and diameter
3 x 102 m. It is directed towards the
surface of the moon. Calculate the
diameter of light patch produced on the
surface of the moon at a distance of
375 x 103 km from the earth. 5
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(c) Write down Maxwell’s equations for free
space. Using these, derive wave equation
for e. m. waves and show that these are

analogous to light waves. 2,2,1

(d) List three differences between fringes
obtained from a biprism and Lloyd’s

mirror. 5

(e) Define coherence time and coherence
length with reference to temporal

coherence. 5

Answer any one part :

Explain  population inversion. Why 1is
population inversion necessary for operation of
a laser ? Draw the line diagram showing three

level pumping scheme. 2,2,1
Or

The radius of curvature of a lens used in
Newton’s ring experiment is 1.0 m and the
diameter of the 10th bright ring formed due to
reflected light is 0.5 cm. Calculate the
wavelength of light used. 5

Answer any two parts : 2x5=10

(a) Discuss the terms accommodation and

convergence in the context of image formed
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by human eye. Draw ray diagram,
wherever necessary. Also discuss why
human beings are unable to see under
water. 3,1,1

(b) In Young’s double slit arrangement, a thin
transparent sheet of thickness ¢ and
refractive index p 1s introduced in the

path of one of the beams. Obtain the
expression for the distance through which
each maxima will get shifted. 5

(¢) The temperature of ordinary light source is
103 K. Show that in this case, spontaneous
emission will dominate  stimulated
emission if wavelength of light is 6000 A.
Take c=3 x 108 ms—1, h =6.6 x 1034 Js and
kg =1.38 x 10-23 JK-1, 5

Answer any one part :

Discuss the salient features of double slit
diffraction pattern. If the magnitude of electric
field associated with a wave produced by a
single slit is given by :

(sinB)

E=A J cos (ot — B)

where B = [@j and other symbols have

usual meaning. Obtain the expression for
intensity distribution of double slit. 4,6
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Or

State important characteristics of single
slit diffraction pattern. 5

(1) A diffraction grating has 760 slits. It is

lluminated by a light of wavelength
580 nm. If grating element d is 2.12 pum,

calculate the angular width of first order
principal maxima whose angular position
1s 14.2°, 5

Answer any two parts : 2x5=10

(a)

(b)

(©

A thin film of a glass of refractive index 1.5
1s inserted in one arm of Michelson’s
interferometer. Calculate the thickness of
the film if a shift of 10 fringes is obtained.

Take A = 5890 A..

With the help of a diagram, explain the
recording process of a hologram.

Explain the differences between the step-
index and gradient index fibres with the
help of diagrams.
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