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1.a)
What is meant by ‘Coherent sources’?  Describe a method to obtain coherent sources.

b) What is meant by interference of light?  State the conditions for the production of interference fringes.

2.a)
What is meant by Polarization of light?  Explain Brewster’s law and the law of Malus.

b) Explain the phenomenon of double refraction with relevant theory in uniaxial crystals.

3.a)
What is meant by population inversion and pumping of atoms in lasers.

b) Derive Einstein’s coefficients for stimulated emission and hence explain the existence of stimulated emission.

4.a)
Describe the powder method of X-ray diffraction.

b) Discuss how powder pattern of a cubic crystal can be analysed?

5.a)
Write notes on: Meissner effect and Josephson effect.

b) Discuss the different types of superconductors and mention their general properties.

6.a)
What are ferrites?  State some important applications of ferrites.

b) What is ferromagnetism?  Explain the spontaneous magnetization possessed by ferromagnetic substances below curie point.

7.
Write notes on any TWO of the following:


(a) Simple Harmonic motion.

(b) Fraunhoffer diffraction.


(c) Helium-Neon laser.

8.
Write notes on any TWO of the following:


(a) Specific heat of solids. (b) Effective mass of an electron and Brilluon zones.


(c) Dielectric materials.

- - -
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1.a)
Define simple harmonic motion.  Give some examples.  Obtain a relation for velocity and acceleration of a particle executing S.H.M.

b) Distinguish between free and forced vibrations.  State the conditions of resonance.  What are the important engineering applications of resonance.

2.a)
Explain the concept of coherence.  Discuss temporal coherence and spatial coherence.

b) What is meant by Holography?  Discuss the basic technique in holography.  State some applications of holography.

3.a)
Explain the terms: Spontaneous emission, stimulated emission, metastable state and optical pumping.

b) Describe the construction and working of a Ruby Laser.

4.a)
What is meant by specific heat of solids?  Deduce expression for thermal conduction.

b) Explain a method to determine the thermal conductivity of a good conductor.

5.a)
What is meant by ‘effective mass of an electron’ and ‘density of states’.

b) Explain the construction of Brillouin zones by applying it to a two-dimensional square lattice.

6.a)
Define dielectric constant and dielectric strength.

b) Explain the different types of polarization mechanisms in dielectrics and sketch their dependence on the frequency of applied electric field.

7.
Write notes on any TWO of the following:


(a) Newton’s rings

(b) Fraunhoffer diffraction at a single slit.


(c) Numerical aperture of a step index optical fiber.

8.
Write notes on any TWO of the following:


(a) Defects in crystals.  (b) Super conductivity  (c) Magnetic materials.

- - -
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1.a)
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.

b) In a Newton’s ring experiment, the diameter of the 5th ring was observed to be 0.4cm and that of the 25th ring was observed to be 0.8cm.  Find the wavelength of th light used, if the radius of curvature of the Plano-Convex lens is 100cm.

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

b) Discuss Fraunhoffer diffraction at a single slit.  Extend the theory to the case of a plane transmission grating.  What is meant by ‘grating resolution’?
3.a)
Explain how optical fibers are classified?

b) What is meant by ‘Numerical Aperture’ of an optical fiber?  What are the advantages of using optical fibers for communication.

4.a)
What are Bravais Lattice?  Describe them in combination with crystal systems.

b) Give an account of edge and screw dislocations in crystals.

5.a)
Define superconductivity.  Give an account of BCS-theory on superconductivity.

   b)
Write notes on: SQUID and their applications.

6.a)
Distinguish between dia, para, ferro and ferrimagnetic materials.  Mention their properties and applications.

b) Write note on ‘magnetic bubbles’.

7.
Write notes on any TWO of the following:


(a) Simple harmonic motion.  (b) Holography   (c) Ruby Laser.

8.
Write notes on any TWO of the following:


(a) X-Ray diffraction.  (b) Free electron theory of metals  (c) Dielectric materials.

- - -
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1.a)
What is meant by a ‘wave motion’?  What are its characteristics?  Define the terms-Longitudinal and Transverse waves.

b) Obtain expression for the velocity of transverse waves in a stretched string.  Explain the formation of various harmonics produced in a wire.

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

b) What is optical activity?  Explain the law of Malus.

3.a)
What is a gas laser?  Explain the working of a Helium-Neon Laser with relevant diagrams.

b) Explain a method of achieving population inversion in lasers.

4.a)
Describe Lane method of X-ray diffraction.  What does each intense point in      X-ray diffraction represent in Lane pattern.

b) Give an account of dislocations in crystals.

5.a)
Write notes on Meissner effect and magnetic levitation.

b) Write an essay on superconducting materials and their applications.

6.a)
What are the essential differences between hard and soft magnetic materials.

b) Distinguish between ferromagnetic, ferrimagnetic and anti-ferromagnetic materials.  Give examples.

7.
Write notes on any TWO of the following:


(a) Colours of thin films  
(b) Spatial and temporal coherence


(c) Optical fibers-losses and applications.

8.
Write notes on any TWO of the following:


(a) Defects in crystals

(b) Brilluon zones and effective mass of an electron.


(c) Dielectric materials.

- - -
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