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1.a)
Distinguish between spatial coherence and temporal coherence of electromagnetic waves.
   b)
How can Newton’s rings be formed in the laboratory? How can you use them to measure the wavelength of sodium light?

   c)
Two plane glass plates are placed together with a piece of paper between the two at one edge. Find the angle of the wedge shaped air film between the plates, if on viewing the film normally with monochromatic light of wavelength 480 nm, there are 18 fringes per cm.

2.a)
Distinguish between polarized light and unpolarized light.
   b)
How circularly polarized light and ellipticaly polarized light are produced?

   c)
Describe the ultrasonic testing systems relating to non-destructive testing of material.

3.a)
Explain the terms:  (i) spontaneous emission
(ii) stimulated emission


(iii) meta-stable state and 
(iv) population inversion.

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

4.a)
Explain what is meant by polarization in dielectrics.

b)
Describe, in detail, the different polarization mechanisms in dielectrics and explain their temperature dependence.

c)
If a sodium chloride crystal is subjected to an electric field of 1000 V/m, and the resulting polarization is 4.3 ( 10-8 C/m2, calculate the relative permittivity of the crystal. [Permittivity of vaccum = 8.854 ( 10-12 F/m]

5.a)
What are the main sources of electrical resistance in a metal?

   b)
Discuss the effect of impurity, temperature and alloying on the electrical conductivity of metal. 

   c)
A copper wire has resistivity of 1.7 ( 10-8 ohm-m at room temperature of 30oC. If the copper is highly pure, find the resistivity at 300oC.
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6.a)
Define the following terms:


(i)   intensity of magnetization 
(ii)  magnetic susceptibility


(iii) magnetic permeability  and   
(iv) magnetic induction. 

b) Discuss the importance of hysteresis curve.

c) The magnetic susceptibility of a magnetic material is 948 ( 10-11. Calculate the permeability and relative permeability.

7.a)
Discuss the Meissner effect in superconductors.

   b)
What is meant by flux quantization?

   c)
Explain the principle of SQUID.

8.
Write short notes on any FOUR of the following:

(a)  Rayleigh’s criterion

(b) Brewster’s law

(c) Uses of optical fibers

(d) Diamagnetism

(e) BCS theory of superconductivity

(f) Frank Reed mechanism.
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1.a)
Describe the interference of light produced by Young’s double slit experiment.
   b)
Explain the colours of thin films in the case of a transmitted system.

   c)
In a Newton’s rings experiment the diameter of the 12th ring changes from 

15.0 mm to 13.5 mm when a liquid is introduced between the lens and the glass plate. Calculate the refractive index of the liquid.

2.a)
Explain the various methods to produce plane-polarized light.

   b)
Describe the construction and working of  (i) a quarter-wave plate and  

(ii) a half-wave plate.
3.a)
Describe the methods of ‘pumping’ to achieve ‘population inversion’.

   b)
Describe the construction and working of a He-Ne gas laser.

4.a)
What is dielectric loss? Derive an expression for dielectric loss.

   b)
Explain the term ‘dielectric strength’.

   c)
The number of atoms in a volume of one cubic metre of hydrogen gas is 

9.80 ( 1026. The radius of hydrogen atom is 0.53 A.U. Calculate the polarizability and relative permittivity of hydrogen gas.

5.a)
Derive an expression for electrical conductivity on the basis of Drude-Lorentz theory.

   b)
Describe the classification of conductor, semiconductor and insulator on the basis of band theory of solids.

6.a)
Explain the origin of permanent magnetic dipole moment.

   b)
Give the characteristic properties of dia, para and ferromagnetic materials.

   c)
A magnetizing field of 1200 A/m produces a magnetic flux of 2.4 ( 10-5 weber in an iron bar of cross-sectional area 0.2 cm2. Calculate the permeability and susceptibility of the bar.
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7.a)
Discuss in detail the properties of superconductors.

   b)
Describe d.c. and a.c. Josephson’s effects and explain their importance.

   c)
Calculate the critical current that can flow through a long thin superconducting wire of aluminium of diameter 10-3 m. The critical magnetic field for aluminium is 7.9 ( 103 amp/m.

8.
Write short notes on any FOUR of the following:

(a) Diffraction grating

(b) Ultrasonic testing systems

(c) Types of optical fibers

(d) Anti-ferromagnetism

(e) Flux quantization

(f) Creep.
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1.a)
Describe and explain the Fraunhofer diffraction pattern obtained due to a narrow slit illuminated by a parallel beam of mono-chromatic light.
b)
What is meant by resolving power of an optical instrument? Explain Rayleigh’s criterion for just resolution.

c)
In a plane transmission grating the angle of diffraction for the second order principal maximum for the wavelength 500 nm is 30o. Calculate the number of lines in one centimetre of the grating surface. 

2.a)
Distinguish between o-ray and e-ray of light.

   b)
Explain Brewster’s law of polarization.

   c)
Quartz has refractive indices 1.5533 and 1.5442. Calculate the thickness of the quarter-wave plate, cut from quartz, for sodium light of wavelength 589 nm.

3.a)
Explain how glass fiber guides light from one end to the other.

   b)
Describe the difference between a step-index fiber and a graded-index fiber.

   c)
An optical fiber has a numerical aperture of 0.20, and a cladding refractive index of 1.59. Find the acceptance angle for the fiber in water having refractive index of 1.33.

4.a)
Define dielectric susceptibility and polarizability of a dielectric and obtain a relation between them.

   b)
Explain ‘electronic polarization’ and ‘orientational polarization’ in dielectrics.

   c)
Explain the term ‘dielectric strength’.

5.a)
Discuss the various drawbacks of classical free electron theory of metals and explain the assumptions made in quantum theory to overcome the drawbacks.

   b)
The resistivity of aluminium at room temperature is 2.62 ( 10-8 ohm-m, and the number of electrons per cubic metre is 18.10 ( 1028. Calculate the mobility of electrons on the basis of classical free electron theory.

6.a)
Define magnetic permeability and magnetic susceptibility, and establish a relation between them.

   b)
Describe hysteresis property of a ferromagnetic material.
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7.a)
Distinguish between Type-I and Type-II superconductors.

   b)
Discuss BCS theory of superconductivity.

   c)
Mention a few industrial applications of superconducting materials.

8.
Write short notes on any FOUR of the following:

(a)  Colours of thin films 

(b) Ultrasonic testing systems

(c) Applications of laser

(d) Ferri-magnetic materials

(e) Hooke’s law

(f) Fatigue.
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1.a)
Distinguish between Fresnel diffraction and Fraunhofer diffraction.
b)
Give the theory of a plane transmission grating and describe how it is used to determine the wavelength of light.

c)
Calculate the aperture of the objective of a telescope that may be used to resolve stars separated by 4.88 ( 10-6 radian for the light of wavelength 600 nm.

2.a)
Explain the terms: (i) plane polarized light
(ii) optic axis
(iii) negative crystals


and  (iv) positive crystals.

b) Explain Malus law of polarization.

c) Find the polarizing angle for a transparent medium of refractive index 1.732, when the surrounding medium is air.

3.a)
Explain the terms (i) acceptance angle   and  (ii) numerical aperture for an optical fiber,  and derive the expressions for them.

   b)
Draw the block diagram of an optical fiber communication system, and explain its function.

4.a)
What is meant by polarization mechanism in dielectrics?
   b)
What is dielectric loss? Derive an expression for dielectric loss.

   c)
Write a short notes on porcelain.

5.a)
Explain ‘relaxation time’, ‘collision time’ and ‘mean free path’ as applied to free electrons.
   b)
Write the main assumptions of Sommerfeld’s quantum theory of free electrons.

   c)
The following data is known for aluminium: (i) the number of electrons per cubic metre = 18.10 ( 1028
(ii) the mobility of electrons = 1.32 ( 10-3 m2/V/S Calculate the resistivity of aluminium. 

6.a)
What are ferromagnetic materials?

   b)
Discuss hysteresis of a ferromagnetic material.

   c)
Describe the characteristic features of soft and hard magnetic materials.
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7.a)
What is meant by superconductivity? Explain Meissner effect.

   b)
Give the significance of London’s equation in superconductivity.

   c)
A superconductor has a critical temperature of 3.7 K in zero magnetic field and a critical field of 0.0306 Tesla at 0 K. Find the critical field at 2 K.

8.
Write short notes on any FOUR of the following:

(a) Young’s double slit experiment

(b) Production of Ultrasonics

(c) Characteristics of laser light

(d) BCS theory of super conductivity

(e) Plastic deformation

(f) Mechanism of  Creep.
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