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Instructions to the Students
1. Each question carries 12 marks.
2. Attempt any five questions of the following. - : ER
3. Illustrate your answers with neat sketches, dlagram ete., wherever necessmy
4. If some part or parameter is noticed to’be missing; you may. appropnately
assume it and should mention it clearly R o

Que. 1  Attempt the following. , r LA
a) Whatis Schottkey defect ‘7 For Schottkey defect prove that — 8 Marks
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b) Calculate the wavelength of X- ray beam 1nc1dent ata glancmg angle 12° for the 4 Marks
first order reﬂect1on frorn a calcite crystal if the inter-atomic spacing d for the
¢ crystal is 3 035 A '

Que,,.Z Attempt the followmg

f ) For Langevrn s Dlamagnetlc theory, prove that 8 Marks

uoNe?R?
em

'b) A magnetic field of 1800 A/m produces a magnetic flux density of 3 x 10° Wb 4 Marks
o in-an iron bar of cross sectional area 0.2 cm?. Calculate permeability.

L Qt_xe. 3 Attempt the followmg
‘ a) What 1s a Cooper pair? Explain BCS theory of superconductors. 8 Marks
| OR |
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Que. 4

Que. 5

Que. 5

a) - - What is Josephson effect? Write a note on Cryotron

b) Calculate the critical current which can flow through a long thin superconducting
wire of aluminium of 10 m diameter. The critical magnetic field for alummmm
is 7.9 x 10> A/m.

Attempt the following.

a) What is Hall effect? Derive an expression for Hall coefﬁ(:lent and moblllty of
charge carriers. Discuss any two of its applications.: :

OR . . , , .

a) Derive an expression for ccnductivity in intrinsic and extrinsic 'serrliccnductor ‘
materials. Write a note on Light Emitting Diode (LED). o

b) Calculate the conductivity of pure silicon at room temperature when the’
concentration of the carriers is 1 6 X 1010 cm leen He= 1500 cmZ/V-sec and
(n = 500 cm?/V-sec. ~

Attempt the following.

a) Whatis dlelectrlc constant” Derlve an expl esslon for Claus1us Mosott1 equation

b) Explain temperature and frequency dependence of dlelectrlc polanzatron

Attempt the followmg

a) Explam powder method of X-ray dlffractlon
What isa Carbon Nano Tube (CNT)‘7 Wrrte propertles and applications of CNTs.

b)-
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6 Marks

6 Marks |

6 Marks
6 Marks
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