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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What is meant by threshold of audibility? Give its value in decibel unit.

The reverberation time is too long in a lecture hall. How does it affect the
acoustics of the hall? How will you optimize it?

The refractive index of core and cladding materials of an optical fibre are 1.6
and 1.45 respectively. Calculate the angle of the acceptance cone.

What are the main advantages of fibre optic communication system?

Give Fermi-Dirac distribution function. What is the value you can calculate
with this function and is applicable to which particles?

What is Compton effect? What is the significance of the results of the Compton
effect experiment?

What is Meissner effect?

Give reasons why extrinsic semiconductors are not operated at high
temperatures.

What are dielectric materials? Give two.examples.

What are shape memory alloys?



[image: image2.png]11

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(i) What is magnetostriction effect? Explain how this effect is used fc
generation of ultrasound. What are the merits and limitations
this method? 1z

(i)  Explain the basic principle of SONAR. (4

Or

@) Explain the terms atomic radius, coordination number and packing
factor and caleulate these values for BCC and FCC structures. (12

(ii)  What are Miller indices? How they are determined and give its
importance? (4

Explain the construction and working of Nd : YAG laser with necessary
theory. Give its application. Explain why this laser is more efficient than
a Ruby laser. (12 + 4)

Or
Explain the theory of production of plane, circularly and elliptically

polarized light and the experimental method for producing them. (10 + 6)

Discuss the essential features of classical free electron theory of metals.
Obtain an expression for electrical resistivity of metals. Discuss its
dependence on temperature. (16)

Or

Solve Schrodinger wave equation for a particle in a one-dimensional box
obtain the energy spectrum and the corresponding probability density.
(16)

Explain Hall effect in semiconductors? Derive an expression for Hall
co-efficient. Describe an experimental set-up for the measurement of Hall

co-efficient. Give its applications. (16)
Or
() Describe the mechanism  of conduction in  an intrinsic

semiconductor. Assuming the expression for conduction electron
and hole density, derive an expression for electrical conductivity.
Describe the experimental method used for determination of
bandgap of the semiconductor materials, (12)

(ii)  Explain high temperature superconductors. . “4)
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Explain the basic principle and the instrumentation used iIn
non-destructive testing of specimen using ultrasound. What are its
advantages compared to other methods? (16)

Or

Explain the various polarization mechanism in dielectrics and its
frequency and temperature dependence. (16)




