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PART A — (10 x 2= 20'marks)

1. The Fermi energy for silver is 5.1 eV. ‘1£ tlie temperature is 300 K, what is the
;lt.h energlas 5.0 ¢V and 5.2 eV be uccupmd"’

¥

probability that the states W

S

., \ _/'

8 ‘9 (Calculate the cunductmn elnctrun )zlensny in cesium, if 11;5

| w1

1.55 eV. (

Fermi energy 1s

67 eV The electron and hole effective

i 3. The enexgy gap mmgeqman}um is 0.
: ectively, where m, ‘s the free alecta:on

masses are 0.12 m, and:0. 23 m, resp

mass. Calculate thei&rral energy.
Nt

B g ‘What are direct an@duect band gap semmunductors‘?

tom is 2 18 x 10-° Fm
tmmﬁhm Ths nu!nhan




synthesized as nanomaterias.

10. What are metallic glasses?

PART B — (B x 16 = 80 marks)

- ory? Based

11. (a) What are the basic assumptions of classical free elc Lll.un]thq,ul;yt’ s
on the assumptions derive an expression for electrical an ;
are the success and failures of the theory?

conductivity of metals, What (2410 + 4)

Or
166, Derive an expression for

find an expression for
(2+ 10+ 4)

(b) Explain the concept of density of energy sta
density of energy states, using the expression
Fermi energy level for metals at 0 K.

12. (a) Describe the formation of n-type gemiconductor with energy band
diagram. Derive an expression for density of charge carriers and explain

how the charge carrier density varies with temperature. (2+10+4)

Or )

(b) (1) Explain Hall effect m.semjmndr‘.mmrs, Derive an expression for Hall
co-efficient. Explain how Hall probe is used to detect weak magnetic
fields. (2+6+4)

(ii) A rectangular slab of silicon of thickness 1 mm is placed in the
region of the magnetic field perpendicular to the field and the
current in tllie slab i1s 20 mA, the Hall voltage is 150 #V. The free

electron_ concentration of that particular silicon is
6 x 10 electrons/m®. What is the strength of the magnetic field? (4)

13. (a) 1) Ex(ﬁ;ﬁ:gomain theory of ferromagnetism. , 8
(i) A \E\iﬁ hysteresis? Explain how magnetic materials are c| :
" based on the hysteresis property.

Or
(i)  Explain high temperature superconductors with mpk._ :.'.;_ @8
(i) Explain the working principle of SQUID and W -_F- 3
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the different types of polarization meCA o A e o

: mah:il]a. Derive an expression for total polarization. (16)
;ﬁ) Explain the temperature and frequency dependence of polarization.
' ' (8)
(i) Explain ferroelectric materials. Give its applications. (8)
(1) What are shape memory alloys. Explain their properties. (8)
(1)  Write a note on biomaterials and its applications. (8)
Or
(i) What are nanomaterials. Explain any one of preparing
nanomaterials. L (8)
- : (8)

Explain electro-optic and magneto-optic




