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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.
(iti) You can use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any fwo parts : 2x5=10

(a) State and explain Fermat’s principle. Use

it derive the laws of reflection. 2+3

(b) (1) Define dichroism and name a

naturally occurring dichroic crystal. 2
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(1) Define birefringence and depict the
wave surfaces for o- and e-waves 1n a

negative uniaxial crystal. 3

(¢c) (1) The light focussing system in human
eye consists of cornea and a convex
lens, which form an inverted image on
our retina. But the world does not

seem to be topsy-turvy. Explain. 3

(11) Human beings are unable to see under

water. Why ? Discuss. 2

2. Answer any one part : 1x10=10

(a) Explain the working of Michelson
interferometer with the help of a schematic
diagram. Discuss how is it used for

determining the difference in wavelengths.
6+4

(b) What is Fraunhoffer diffraction ? State the
salient  features of the observed
Fraunhoffer diffraction pattern of a single
vertical slit from a point source. Calculate
the intensity distribution at a point which

makes an angle 6 with the horizontal axis.
1+3+6
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3. Answer any two parts : 2x5=10

(a) If the core and cladding refractive indices
for a step-index fibre are 1.47 and 1.45
respectively, what will be the broadening of
a pulse after a distance of 5 km ? 5

(b) Discuss the uses of lasers in
communication and research. 3+2

(¢c) The intensity pattern of a double slit
diffraction pattern is given by :

182
I, =4I, (SHEB ]cos2 Y

where B = mbsin 6 and y= @ Obtain
conditions for missing orders. 5
4. Answer any two parts : 2x5=10

(a) In a double slit interference arrangement,
fringes are produced with monochromatic
light of wavelength 5500 A. A thin plate of
glass (u=1.5) is placed in the path of one
of the interfering beams. The central band
of fringe system moves into the position
occupied by the third bright band from the
centre. Calculate the thickness of the glass
plate. 5
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(b) White light is reflected nromally from a
uniform oil film (n=1.32). An interference
maximum for 6000 A and a minimum for
4500 A, with no minimum in between, are

observed. Calculate the thickness of the
film. 5

(¢c) (1) Express resolving power of a grating
in terms of total number of lines in it.
How does R. P. change with grating

constant ? 2

(1) State important differences between
fringes obtained using Fresnel biprism

and Lloyd’s mirror. 3

5. Answer any one part : 1x10=10

(a) (1) What are Fresnel half-period zones ?
Show that all half-period zones are of

equal area. 1+4

(1) Discuss Fraunhoffer diffraction by a

circular aperture. 5

(b) (1) For an extremely thin film, obtain the
condition for destructive interference

of a reflected monochromatic light. 5
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(1) What is step index fibre ? Obtain an
expression for the angle of incidence
beyond which light will get refracted
into the cladding material. What will
happen if the refractive index of the
cladding is higher than that of the

core ? 1+3+1
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