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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Define Relaxation Time and Collision Time of free electrons in a metal.

What is meant by contact potential and write down the formula for the same.
What are diffusion and drift current in a semiconductor?

What are SQUIDS? What arc their uscs?

An insulating material is kept inside the parallel plate capacitor. The distance
between the plates is 1 mm and the area of cach plate is 10 mm® The
resistivity of the dielectric is 10 ohm-m. Calculate the dielectric loss for DC
voltage of 1 kV.

What is meant by fluorescence?

In a magnetic material, the field strength is found to be 10% amp./mt. If the
magnetic susceptibility of the material is 0.5 x 10-%, calculate the intensity of
magnetization and flux density of the material.

Write down any two examples of ferrite materials that are used as magnetic
storage memories,

Write down any four advantages ol Integrated circuits.

Deofine LS1 Circuits.
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PART B — (5 x 16 = 80 marks)

(i)  Write down the Fermi Dirac distribution function. Explain how

the function varies with temperature. (12)

(ii) Calculate the velocity of the electron when it reaches the anode
which is at a potential of 100 V with respect to cathode. Given that
mass of electron is 9.1 x 10-3! kg and charge of the electron is
1.6 x 10-!? Coulomb. {4)

Or

Discuss in detail the classification of solids into conductors,

semiconductors and insulators. {16)

(i) Derive an expression for density of electrons in intrinsic

semiconductors. (12)

(ii) Calculate the conductivity of intrinsic germanium at 300°K using
the following data : (4)

N, ~2.4x10"m™ n, = 0.39m”V s ! Wy, = 0.19m*V st
Or

Explain the effect of magnetic field, eurrent and isotopic properties of

superconductors. (16)

(i)  Obtain an expression for Lorentz field in a dielectric material. (12)
(i1)  Deduce Classius Mossotti relation. (4)

Or

Explain in detail the Optical properties of semi conducting materials. (16)

Discuss Langevin’s theory of paramagnetism and obtain an expression for

paramagnetic susceptibility. (16)
Or

Discuss in detail various types of magnetic storage media. (16)
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{ii)
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Describe in detail the Horizontal Bridgmann technique. 8)

Explain the method of growing bulk crystals by Czochralski
method. {(8)

Or

Explain the fabrication of diffused p-n junction on a substrate by
the method of masking, etching and selective diffusion. Draw
diagrams for different steps involved. (8)

Write a short note on thin film and thick film technologies. (8)
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