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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
State Hooke’s law.
Define viscosity of arliquid.

A hall of inner dimensions 20m X 15m x 15m, with bare floor, has a
reverberation time of 3 sec. A carpet with sound absorption coefficient of 0.40
is 1aid on the floor. Now, what is the new reverberation time of the hall?

A SONAR device in a ship receives an echo signal after 3 seconds of launch. If
the distance of the reflecting object is 2250m away from the ship, find the
speed of sound in the sea water.

Define space lattice and crystal.

~ Draw the érystal structure of NaCl.

What are the applications of Michelson’s interferometer?
What is known as birefringence?
Outline the difference between spontaneous and stimulated emissions of light.

What are step-indexed and graded indexed fibers?
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PART B — (5 x 16 = 80 marks)

What is a cantilever? Derive an expression for the depression of the
loaded end. Apply the theory to the non-uniform bending of beams. ,
: (2+10+4)

Or

Derive Poiseulle’s formula for the viscosity of a fluid through a capillary
tube. Hence, explain an experimental method to find the viscosity of a
liquid using this formula. (10+6)

Derive Sabine’s formula of reverberation time of an auditorium. What
will happen if the reverberation time is smaller than the adequate value?
' (14+2)

Or .

What is piezo-electric effect? Discuss the working of a piezo-electric
oscillator to produce ultrasonic waves. List the properties of ultrasonic

output, and the merits and demerits of the method. (2+10+4)
(i) Discuss the nature of different standard crystal structures and
their corresponding Bravais lattices. 8
(i) Derive an expression for the interplanar distance between a given
set of [hkl] planes. (8)

Or

Deduce the number of atoms per unit cell, atomic radius, and hence the
packing factors of FCC crystals, and, that of HCP crystals along with the
estimation of ¢/a ratio. _ (7+9)

What is an air-wedge? Discuss the theory of it and derive an expression
for the interference band-width. Also explain an experimental procedure

to find the thickness of a thin wire using air-wedge. (2+8+6)
_ Or

(i) Draw schematic diagrams of a ‘metallurgical microscope and of a

' scanning electron microscope, and compare their working. (8)

(ii) Draw and explain the working of a photo-elastic bench, Mention its
-~ uses. (8)

(1)  Explain the working of a semiconductor laser in detail with

necessary band and device diagrams. (12)
(i) Outline the method of holographic recording and réproduction of .
images. : ' : ' (4)
Or
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(ii)

Explain the principle of fiber-optic communication and derive
expressions for the numerical aperture and acceptance angle of a
fiber. - (10)

Outline the application of optical fibers as displacement and
pressure sensors. N )
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