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Answer all quostions

The ttgutps in the rtght hand maryin indicate morlcs -

Candidatec arc rcquired to give tlteir otswers in
their ownwords asfw as practtcable

1. Answoany fwo ofthe following O*t to.tj,,

(a) Plot therelationship betweenresistivity
and temperature for both a Perfect
conductor and a supercondrrctor.
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(2)

(6) The penotretion dep0$ for lead ale 39i A
and 1730 A at 3K and 7.1 K respectively.
Calculate the critical temperature for
Lead.

(c) An ac curent of frequency I GHz is
observed through a Josephson junction.
Calculate the applied dc voltage.

(d) Explain thg fhysical signrficance ofthe
Clausius-Mossoti equation.

2. Answer ainy two of the following ques-
tions : 4 x2

(a) What is ionic polarizability ? Determine
the percentage of ionic polarizrbility in
the sodium chloride crystal which has

the optical index of refraction and the
static dielectric constant as 1.5 and 5.6.

respectively.
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(D) Deduce the expression ofconductivity
when an ac field is applied on a super-
cond,uctor. Define inductive impedance
from the e:rpression.

(c) nmfirically it is foundthatthetempera-
ture dependence of the eritical field.B"
ofa type-I superconductor is given by
B" =Bolt-(rff"\'tr Use this to show
that the entropy Ss per rrnit volrme of
the superconducting state is lower than
that ofthe nomral state Sx. Furthermore,
show that SN - Ss: aT - bF,where 'a'
and'D'are constants, and that Sx = Ss

when I = I,.

(d) Prove that dielcctric loss by ac freld
&iven dielectric maferial is proportional
to the frequency ofthe fietd.

3. Answer any oze ofthe following questions :

8xl
(a) Considering thedifference beiween the
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(4)

freeenerry between normal and super-
conducting state

G N (7, Bo )-Gs (T, B"r=#r: - Bi),

deduce Rutger's formula for the specific

heat ofa superconductor. For a conven-

tiural sryerconductc, the critical magnedc

field at zero temperature is measured to

be 8o : 0.1I and the critical tempera-

ture is T" = 9K- Using Rutger's forinula'
calculate the discontinuity in specific

he* capacity per unit volume at tbe cdtical

temp€rature. 5 + 3

(D) Discuss the complex dielectric constant

in an alterndiryelectsic field- Define the

loss tangentand ocplain its sipificance
in dielectric materials. How is the

imaginary part ofthe dielectric constant

determined from the ioes tangent ? The

I
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(s)

space between a paxallel plate capacitor
is filled with a dielec+ic having dielectric
constant e', =2.5 when subjected to a
2 V alternating voltige at I MlIz. The
loss tangent at this frequency is 4 x l0{.
Calculate the imaginary part of the

dielectric constant ej atthis frequency.
2+3+t+2
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