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“ An’swer ALL Quest'ions.i" o

PART A s (10 X 2 20 malks)

' G1ve the statement of Wledemann I‘ranz law

Mentlon two drawbacks of c]assmal free electron the01y of metals

. Flnd the 1e51stance of an 1ntr1ns1c Ge rod 1 cm long, 1 mm wrde and 0.5 mm

thick at 300 K. F01 Ge 1; = 2. 5 x 1019/m3, 4 w-O 39 m? v+ s-1and pp =0, 19 m? .-

vg at 300 K-

Given an- extrinsic semiconductor how w111 you find whether it is n- type or
p- type ' - ‘

‘The magnetlc field strength of sﬂmon is 1500 Am"l‘ it the magnet1c

susceptlblhty is —(0 3 x 10~ 5) Calculate the magnet1sat10n and ﬂux density is . .

: sﬂlcon

What 8 meant by persmtent current‘?
'Deflne d1e1ectnc constant.

D1stmgulsh between dlelectnc Ioes and dlelectnc bleakdown .

_Mentxon seme of the apphcatmns of shape memory alloys. -

-

Wnte any four plopeltles of Nanomatenals
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 PARTB — (5x 16 =280 'Inarks)_

" Obtain Wiedémann Franz law using the explessmns of electrical
" and thermal conduct1v1ty and ﬁnd the expression for Lmentz

number. - Co (6)

The den51ty cf Silver is 10.5 x 103 kg/ms3, The atomic we1ght of silver
ig’ 107 9. Bach silver atom provides one conduction electron. The
) conductwlty of silver at 20°C is'6,8 x 107 ohm' m-. Calculate the
“density of electmns and also the mobility of electrons in silver.  (5)

Caleulate the electrical and thermal conductivities of a metal with
-the relaxation time of 101 second at 300 K The electlon density is
6x10%m, . EEGR

C Or K

De11ve an explessmn for electncal conduct1v1ty based on Quantum '

them V. o ‘ _ . . J (8)

Write the expression for Fermi dlstllbutlon function ‘and explamﬂ .

with su1table dragram How does it vary with tempe1 ature? - - (4)

Calculate the Fe1m1 energy and Fermi temperatme in a mel:al The. :
Fermi velocﬂ;y of elect1ons in the metal is 0, 86 x 108 m/s. - (4)

What is Fermi level in 1ntr1ns1c sem1conduct01‘7 And discuss theh -
‘variation of _Fe1m_1 level in 1nt11nS1c__ semiconductor = with
-~ temperature. o S . - ®

Derive the expression fm electrlcal conduct1v1ty in ‘an 1ntr1ns1c
semrccnductor and explain the variation of it with temperature (8)

or

Define Hall effect in sem1conduct01s How the Hall coefficient’ is

determmed’? o L e e (10)_
Explain the domam theory of Ferromagnetlsm and hence descrlbe 5
the magnetic hystelesm o _ o - Qo

.-'What are Ferntes'? Explam magnetm recordmg and ‘read out
_ mechamsms : . - L (6).

Or

Descube "the dlfferent prope1t1es of superconductors and also

-explain the class1f1cat1on of Super conductms ag Type I and. Type I

superconductcrs ‘ 7 . : - {10)

Expla1n BOS theory of Superccnducfors. . : " - (®)
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How the Felnu level changes its position withthe temperature and
_,.1mpu11ty concentr atlon in N type semiconductors? = = - ()
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Defin'e the,fcﬂcwlng,: o
.(1) Dielectric constant &,

(2)' . Polarizability, a

(3) -,Pclari.zation vector, P

(4) Electric ﬂ'ux-density, D,

163} Electuc susceptlblhty,

lee also the necessary equatlcns relatmg the abcve

quant1t1es - _ _ (12)
Calculate -the electronic polar1zab1hty of an argon atom ‘whose A
£, =1 0024 at NTP and N = 2 7 X 1025 atoms/m3\ @

or

' Define mternal field’, Obtain the expression f01 internal field using

Lorentz method and hence deduce the Clausms Mosotti equatmn
: - : c2+6+4)

The atormc We1ght and dens1ty of sulphur are 32 and 2.08. gm/cm3
1eSpect1vely The electronic polarizability of the atom is 3.28 x 1040 -
Fm?. If sulphur solid has cublc symmetry, what will be the relative

“permittivity? Take Avogadré number as 16.023  x  10%,

& = 8.86">< l_O'f12 Fnr_l._' K . _ ! _ 4

Explam the charactenstlcs of Shape Memcly A]loy and ‘mention its

advantages and dlsadvantages LT ' (16)
‘ o
' ‘(i). ~ Describe plasma arcmg techmque w1th a diagram to fabucate nano
8 part1cles o _ , P L S ~ &
'(ii) Explam ‘how- are calbon ‘nano paltrcles fabr1cated ‘using Laser
- depos1t10n method. . . R - (8)
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