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PHYSICS
PHE-9 : OPTICS

Note :

All questions are compulsory but there are internal
choices. The marks for each question are indicated against
it. You can use log tables or calculators. Symbols have
their usual meanings.

1.  Attempt any five parts :

(a)

()

(©)

(d)

PHE-9

For an electromagnetic wave travelling
along the Z-direction, write the condition

satisfied by the Z-components of E and ﬁ

Why are human beings unable to see under’
water ? Explain.

What do you understand by :
(i) Spontaneous emission and
(ii) Stimulated emission of radiation ?

State the condition under which light from
two sources is coherent.

1 P.T.O.
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In Young’s double slit experiment, the
wavelength of light used is 589 nm and the
screen is placed 1 m from the slits. Calculate
the slit separation if the fringe width is
589 %1076 m.

Draw the intensity distribution pattern for
a single slit diffraction.

Determine the orders of spectrum which can
be observed with a grating having 10,000

lines/cm, using a light of A =6000A.

2. Attempt any two parts :

(@)

(b)

(©

()

PHE-9

Using Fermat'’s principle, derive snell’s law
of refraction.

How is a nicol prism used to polarise light
wave ? What are its limitations as polariser ?

State Brewster’s law. Calculate the
Brewster’s angles for internal reflections at
the interface when a glass plate of Ko =1.65
is immersed in water with p, =13.

Attempt any one part :

Using the principle of superposition of
waves of the same frequency and amplitude
but having constant phase difference 3,
derive the conditions of maxima and
minima.

3+2

2+3



(b)

Introduction of a film of refractive index
1.55 and thickness 0.25 mm, in the path of
one of the interfering beams of a Michelson’s
interferometer, causes 600 dark fringes to
sweep across the field. Find the wavelength
of the light used. When are circular fringes
observed in Michelson’s interferometer ?

4. Attempt any one part .

(@)

(b)

PHE-9

What are Fresnel’s half period elements ?
Show that radii of these elements are
proportional to the square root of natural
numbers. Write the approximation under

5+2

which the above-mentioned result holds. 3+5+2

Write the basic difference between the
Fresnel and Fraunhofer types of diffraction.
When a slit of width b is illuminated by a
light of wavélength \, the intensity at an
angle 6 with the horizontal axis is given by

= sinp ’ _ w b sinf

Iy=1I, ( 5 ) , Where B= —
For such a case, determine the positions of
secondary maxima and hence show that the
first secondary maximum is only 4.96% of
thé central maximum in intensity

distribution. 2+5+3

3 P.T.O.



5. Attempt any one part :

(a)

(b)

PHE-9

Draw the energy level diagram of a He-Ne 4+4
laser and explain its working.

What do you mean by the light gathering
capacity of the optical fibre ? Determine
the numerical aperture for a fibre having
core and cladding with refractive indices 1.5
and 1.45, respectively. Draw the refractive
index profile of a gradient index fibre. =~ 2+3+3
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