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1. Inthe tight-binding model, itis assumed that the crvstal potential
A weak h. strony,
¢. neither weak nor strong, d. absent
2. For nonionic and nondipolar substances, the polarizability is entirely due to the
a. ionic contribution b. dipolar contributic
c. electronic contribution d. none of these
Jo With increasimg, the magnetic field, the degeneracy of cach of the Landau levels
A decreases b, increases
Coremains same d. none of these
4. Inthe de Haas = van Alphen eftect. the oscillatory behavior is observed in
A resistivity b. thermal conductiv
comagnetic moment d. polarizability
S0 The ariteria to observe integer quantum 1Hall eftect

alow temperature, high magnetic field h. high temperature,
c. high temperature, low magnetic field .
G, Alvissner effect is the phenomenon of

A pettectdramagnetism b, paramagnetism
¢ terromagnetism d. none of these

7. The binding, caerpy s strongest in a Cooper pair, when the two el

high magnetic field

low temperature, low magnetic field
1Y

trons have the

fellowing states (kis the momentum and the arrow indicates the direction of spin)

a kT k1 h. Ie1, -kl

C. k1, —k! d. Il k!
8. The binding energy of a Cooper pairis (in eV)

4. 107! h, 1o

& 10 " d 107
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9. Fora 1D chain, the energy dispersion relation is £(k) = F, — [{ — 2y costia).

ing £,, and y to be constants, the bend width wouald be

a, Y
¢. 4y

10. Josephson effect occurs in junctions like
a. Metal-insulator-meltal

¢. insulutor-suy.erconductor-insulator

b. 2y

. (:";

Superconductor-insulator-
“superconductor
d. insulator-metal-insulator

k. 1

Assume-

SO0




Time: 1 hr. 15 mins. Marks: 25

[ Answer guestion no.l & any two (2) fromth.? . cst |

a. The number of states in each Landau levels is given by 3+2=5
qBA
~ 2nh
Where g, B, A are the electronic charge, magnetic field streagth, and
¥ . as . . - 2

arca of the sample, vespectively. Find out N ina region of 4 = Lcm
et B =011 sa
¢, Draw ihe allowed ciectcon crbitads in two diicasions i the

absence and presence of magnetic field in the ky — ky, plane.
a. What are the sources of contribution to the local field E ., that 6+4=10

was introduced by Lorentz. Diccuss each term with a proper

diagram. (No mathematical expression is required)
b. What are the dificrences between the Maxwell field Eand

Lorente field 1,
a The energy on the band in the tight-binding madel: O+4=10

- ' T N
E(R) = E, —fi - yz Y

Where § and y are constants, X, is the position of the j-th atom
relative to the atom at the origin.
Find the energy expression for a simple cubic lattice, using the
neare t-peighbor approximation.
b. Draw the first three Brillouin zones for a square lattice with

latiice s ~acing, a.

5+5=10

a. Write a short note on giant mag,.cloresistance.
b. Write a short noic on integer quantum Hall effect.
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a. Draw the H — M diagram for tvpe-1 and type-2 4+6=10
superconductors.
b. Discuss the two-tluid model.
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