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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define the term intensity of sound. Are intensity and loudness the same?
Mention any three applications of ultrasonics.

The lattice constant of a cubic lattice is ‘@’. Calculate spacing between (011),
(101) and (112) planes.

State the principle of thermography.
What are antireflection coatings?

Calculate the thickness of a quarter wave plate given that u, =1.533,
Ho =1.544 and A = 50004A.

Give the physical significance of wave function.

Electrons are emitted with zero velocity from a certain metal surface when it is
exposed to radiations of 4 = 6800 A. Calculate the threshold frequency and
work function of a metal.

Distinguish between homojunction and heterojunction semiconductor laser.

Define Numerical aperture.
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PART B — (5% 16 = 80 marks)

(i) Define the terms reverberation and reverberation time. Derive

Sabine’s formula for reverberation time. (10)
(i) Discuss the methods to improve the acoustics of a building. (6)
. Or

(G) Explain with a neat circuit diagram the method of producing
ultrasonic waves by using piezoelectric oscillator. (10)

(ii) Write a note on the applications of ultrasonics in the field of
medicine and defence. (6)

(i) Calculate the packing factor for hexagonal close packed structure.

8
(i) What are Miller indices? How will you determine the Miller indices
of a given plane? . (8)

Or

With necessary block diagram explain the functioning of an ultrasonic
flaw detector. Explain the three different scan displays used for data
inspection. (16)

(i) Give a detailed account of the production and detection of plane,

circular and elliptically polarized light. (10)
(ii) What are isochromatic and isoclinic fringes? How are they analyzed
with the use of photo elastic bench? 6)

Or
(i) Explain with necessary theory and experiment the air wedge
method of determining the thickness of a thin wire. (12)
(i) Write a short note on interference filters with applications. (4}

What is Compton effect? Derive an expression for the frequency of

scattered photon in terms of the frequency of incident radiation and

scattering angle. 16)
Or

(i) Derive Schrodinger’s time dependent and time independent
equations for matter waves. (¢10)]

(i) - Briefly explain the behavior of a matter particle in a one
dimensional potential well with relevant expressions. (6)
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(ii)

Describe in detail the principle, construction and working of a
molecular gas laser. 10)

What is holography? Describe the method of producing holograms
using laser source. (6)

Or

Explain in detail the classification of optical fibres based on
materials, modes and refractive index profile. (10)

Discuss the role of optical fibres in communication and medicine. (6}
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