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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What is meant by Interference of light?  State the conditions for interference of light.

b) Describe Young’s double slit experiment and show that the spacing between any two consecutive maxima or minima is same.  Discuss the shape of the fringes.

2.a)
Give a detailed account of the ultrasonic testing methods.

   b)
State few important applications of ultrasonic waves. 

3.a)
Explain the basic principle for guiding light through an optical fiber.  Obtain expression for the numerical aperture and acceptence angle for a step index optical fiber.

b) Give an account of signal distortion in optical fibers.

4.a)
Explain the terms: dielectric constant and dielectric loss.  How are the dielectric materials classified?

b) Write notes on ‘Porcelain’.

5.a)
Explain how magnetic materials are classified according to permanent dipole moment and mention their properties.

b) Distinguish between hard and soft magnetic materials.

6.a)
What are the differences between elastic, inelastic and plastic deformation.

b) What is meant by “Metal Creep”.  Draw a typical creep curve for a metal under constant load and at a high temperature.  Indicate  the three stages of creep on the curve.

7.
Write notes on any TWO of the following:

(a) Diffraction at a circular aperture.
(b) Circularly and elliptically polarized light.

(c) Applications of Lasers.

8.
Write notes on any TWO of the following:


(a) Drude-Lorentz theory  (b) Superconductivity  (c) y, n, ( of a single crystal.

- - -
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1.a)
What is meant by diffraction of light?  Distinguish between interference and diffraction of light.

b) Discuss the Fraunhofer diffraction at a single slit and two parallel slits.  Extend the theory to a plane transmission grating.

2.a)
What is meant by ‘double refraction’.  Explain Huygen’s theory of double refraction in a uniaxial crystal.

b) Explain Brewster’s law.  Show that when light is incident on a transparent substance at the polarizing angle, the reflected and refracted rays are at right angles.

3.a)
Explain the terms: Spontaneous emission, stimulated emission, population inversion and meta-stable state.

b) Describe various applications of Lasers.

4.a)
How are the dielectric materials classified?  Explain the term ‘Dielectric strength’.

b) Give an account of various types of glasses.

5.a)
Explain the occurrence of diamagnetism, paramagnetism and ferro-magnetism in solids.

b) Differentiate between soft and hard magnetic materials.

6.a)
What is meant by dislocation multiplication.  Explain the Frank-Reed mechanism of dislocation multiplication.

b) Explain why the dislocation generation does not take place forever.  Define a “slip” system.

7.
Write notes on any TWO of the following:


(a) Colours of thin films.  (b) Circularly and elliptically polarized light.  

(c) Ruby Laser.

8.
Write notes on any TWO of the following:

(a) Drude-Lorentz theory  

(b) Super conductivity  

(c)     Brittle theory of ductile fracture.

- - -
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1.a)
What are coherent sources?  Explain why different colours are exhibited by thin films in white light.

b) Give the theory of Newton’s rings and describe a method of producing them.  Explain how this phenomenon can be used to determine the radius of curvature of a plano-convex lens.

2.a)
Explain a method for the production of polarized light by (i) reflection and (ii) double refraction.

b) Give an account of ultrasonic testing methods.

3.a)
What are the characteristics of a LASER beam?

b) Describe the lasing action with energy level diagrams in a Ruby laser and Helium-Neon Laser.

4.a)
How does the electrical conductivity of a metal vary with temperature and impurity.

b) State the general features of electrical conduction in metals.  Develop the ‘Drude-Lorentz’ theory to obtain an expression for the conductivity of a metal.

5.a)
What are superconductors?  Give an account of BCS-theory of superconductivity.

b) State the properties of superconductors.

6.a)
What are the important factors which affect the recrystallisation process in metals.

b) Describe the various strengthening mechanisms.  Explain how dislocations are involved in each of the strengthening mechanisms.

7.
Write notes on any TWO of the following:

(a) Diffraction grating.  

(b) Generation of ultrasonic waves  

(c) Fiber optics in medicine and industry.

8.
Write notes on any TWO of the following:

(a) Dielectric Materials  

(b) Classification of Magnetic materials.  

(c) Frank-Reed mechanism and creep.

- - -
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1.a)
Explain Rayleigh criterion for resolution.  Describe an experiment to determine wavelength of light using a plane diffraction grating.

b) Calculate the minimum number of lines per centimeter in a 2.5cm wide grating which will just resolve the sodium lines (5890 Ao and 5896 Ao) in the second order spectrum.

2.a)
What is meant by polarization of light?  Show that linearly polarized light can be represented as a supervision of two circularly polarized lights of suitable amplitudes and phases.

b) Give an account of generation of ultrasonic waves.

3.a)
State the advantages and disadvantages of using optical fibers for communications.

b) Give an account of various applications of optical fibers in medicine and industry.

4.a)
What are the various sources of electrical resistance in a metal?  How does the electrical conductivity of a metal vary with temperature and impurity?

b) Derive an expression for the electrical conductivity of a metal.

5.a)
What are superconductors?  Explain the occurrence of superconductivity.

b) Give an account of applications of superconductors.

6.a)
Define stress and strain.  Distinguish between engineering stress and true stress.

b) Distinguish between elastic and plastic deformation.  Write notes on “Hooke’s law”.

7.
Write notes on any TWO of the following:


(a) Newton’s rings  

(b) Applications of laser  

(c) Soft and Hard magnetic materials.

8.
Write notes on any TWO of the following:


(a) Fraunhoffer diffraction at a single slit.

(b) Numerical aperture of a step-index fiber.

(c) Drude-Lorentz theory.

- - -
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