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Q.l: Encircle the right answer, cutting and overwriting is not allowed.

1. Cooper pairs act as bosons and have spin

(a) n/2 S (b) 11 S

2. A superconductor is Type-It if surface energy is with the increasing magnetic field

(a) positive (b) negative

3. The quantum offlux in a supereonducting ring in (CGS) is

(a) 2.076 x l 0 "tasla-i n2 (b) 2.0678xl 0-7gauss-em"

4. In superconductors the cnergy gap is associated with

(a) Fermi gas (b) lattice

S. The exciton can transport

(a) momentum (b) tern perature

6. The function a' (to) is \V.Lt real 0)

(a) Even (b) odd

7. Electron and hole combine to form an exciton ill

(a) 40~l s (b) Sus

8. The exciton gas is insulator at pressure

(a) low (b) zero

(1x10=lO)

(c) zero (d) none

(c) zero (d) none

(c) hoth (d) none

(c) both (d) none

(c) charge (d) all above

(c) periodic (d) NOll periodic

(c) Ins (d) l us

(c) high (d) none

9. The crystals ill which ferroelectric dipole moment is 1101 sensitive to the electric field, instead varies
with temperature are called as

(a) ferroelectric (0) para-electric

10. The macroscopic electric field is sum of applied field and

(a) Depolarization field (b) Lorentz field

(c) anti-ferroelectric (d) pyroelectric

(c) both (d) none
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Q.2: Please give short answers to the following questions. (2XIO = 20)

a) Differentiate the ground state of a superconductor and normal conductor.

b) Which of the two (normal or superconducting) states of a metal are more ordered?
Explain.

c) Descri be the role of mass of nuclei 011 the cri tical temperature of the superconductors?

d) How does the Type-I to Type-IT superconducting transition occurs due to doping?

e) Differentiate between single particle tunneling and pair particle tunneling.

f) What are the sequences of events when electron-hole drop is formed?

g) Describe the possible ways used to calculate the binding energy of excitons?

h) Define excitons and describe examples of crystals having Frenkel excitons.

i) Write down important lengths that play important role in theory of superconductivity.

j) Discuss ferroelectric domains.

Question no.3 (lO+5)

(a) How would you reach to mathematical expression which shows that a DC current flows
across the junction in the absence of any electric or magnetic field.

(b) Describe microwave and infrared properties of superconductors

Question no.4 (10+5)

(a) Derive the expression used to estimate Hel and EC2 for a Type-Il superconductors

(b) Using the definition of atomic polarizability, derive Clausius-Mossotti relation.


