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SECTION "A"
[20Q x 1:20 marks]

Choose and tick the most appropriate answer

If n is the number of atoms per unit cell of the cubic system. Nand M are the Avogadro's
number and atomic weight respectively and p is the density of the element, then the lattice

constant a is given by

,,(#)''' u(ffi)" rcr (**)" ,^,(#)

The coordination number in the case of simple cubic crystal structure is

lal 1 tbl2 [c] 6 [d] 12

Which one of the following statement is correct?

[a] Dislocation is point defect in the crystal

[b] In edge dislocation Burger's vector is parallel to dislocation line

[c] In screw dislocation Burger's vector is perpendicular to dislocation line

[d] Dislocation is said to be unit strength when the displacement is equal to one lattice spacing
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The unit cell of aluminum is face centered with lattice constant a : 0.405nm. How many
unit cells are there in an aluminum foil 0.005cm thick and side 25cm2?

[a] 4.7x10'6cells lbl 4.7x10'ecells lcl 4.7x102'cells Ld)4.7xl022cells

if X-rays of wavelength 0.54 are diffracted at an angle of 5o in the first order, then the
spacing between the adjacent planes of the crystal is

lal 2.57 xl0-8 m lbl 2.57 xl}-'o m lcl 2.82xL0-8 m ldl l.24xl0-10 m

The average kinetic energy in the ground state for one-dimensional crystal is equal to

[a] Fermi energy [b] one half of the Fermi energy

[c] one third of the Fermi energy [d] one fifth of the Fermi energy

The electrostatic potential energy of an electron in the field of positive ion core is

[a] positive [b] negative [c] zero [d] infinite

At finite temperature 7, the probability of occupation [F(4] of a state with energy E = Er
is

lal 0 [b] 0.s [c] 1 [d]2

The bonding which is responsible for binding among the inert gas atoms in the inert gas

crystal is

[a] covalent bonding [b] Van der Waal bonding

[c] metallic bonding [d] ionic bonding
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10. At the zone boundary (boundary of Brillouin zone), i.e. k = + L ,
a

[a] group velocity is finite and phase velocity is zero

[b] both group velocity and phase velocity are zero

[c] phase velocity is finite and group velocity is zero

[d] both grolrp velocity and phase velocity are equal

11. The average drift velocity v of electron in a metal is related to the electric field E anC

collision time r is

,rff bt e!1
m

tq+eLttbl
m

eEr

12. If Er is the lowest energy value of the electron in a one-dimensional potential box of side L
and E2is the lowest energy value of the electron in a cubical box of side Ll2, then E2lEl is

lalz tbl 3 [c] 4 ldl t2

13. Einstein's theory concludes that at lower temperatures the specific heat

[a] drops linearly with increase in temperature

[b] drops linearly with decrease in temperature

[c] drops exponentially with decrease in temperature

[d] remains constant

14. The temperature below which certain materials are antiferromagnetic and above which
they are paramagnetic is called

[a] curie temperature [b] Neel temperature

[c] Transition temperature [d] Weiss temperature

15. The relation between critical magnetic field (H") and transition temperature (I") for a

superconductor is

tatr"=,['tft)]

tctH"="[[, ;|)

rbr 4=,[,[a)']

td) H,=o[, [;)']
16. A plane parallel to one of the coordinate axis has an intercept of...

17. Two adjacent F-centre forms a

18. The magnetic material in which the permanent magnetic dipoles (due to electron spin) are

already aligned due to bonding forces are known as.....

19. In an intrinsic semiconductor, the Fermi level lies almost midway between

the...

20. The distance inside the surface of superconductor at which the magnetic field reduces to
1/e times its value at the surface is called.
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SECTION "B"
[5Q'4:20 marks]

What are Miller indices? Obtain the Miller indices of a plane which intercepts at a, bl2,
3c ina simple cubic unit cell. Draw the neat diagram showing the plane.

State and prove Bragg's diffraction condition.

OR

Explain the Hall effect. Show that for n-type semiconductor the Hall coefficient (Rs) is
eqtalto llne.

Define reciprocal lattice. Show that every reciprocal lattice vector is perpendicular to the

direct lattice plane.

What is diamagnetism? Discuss quantum theory of diamagnetism.

OR

Distinguish between conductor, semiconductor and insulator on the basis of band theory.

What is Meissner effect? Prove that superconductors are diamagnetic in nature.

SECTION "C"
[5Q " 7:35 marks]

Distinguish between Schottky and Frenkel defects in a crystal. Show that the number of
Frenkel defects in equilibrium at given temperature Iis n=(NN)tt2 exp(-E,l2kBT).

What are the assumptions of Einstein's theory of specific heat? Derive an expression for
lattice specific heat capacity according to Einstein's model. Discuss low and high
temperature limit.

OR

Show that the dispersion relation for phonons in diatomic linear lattice is
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a)' : m+M
I

mM

m+ M\' 4sin2 ka

mM) mM
, where symbols carry their usual meanings. Also

discuss when ka -->0 and r12.

What do you meant by dilation? Show that the relation between stiffness constants and

compliance constants for cubic crystal are Coo = S*' and Crr+2Cr, = (Srr + 2S,r)-'.
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9 Derive an expression for the density of electrons in the conduction band of n-type
semiconductor.

10. Zinchas hcp structure. If height of the unit cell is 0.494nm, nearest neighbor distance is
0.27nn and atomic weight of zinc is 65.37 respectively. Calculate the volume of the unit
cell and density of zinc.

OR

A copper wire of length 0.5m and diameter 0.3mm has a resistance 0.12O at 20oC. If the
thermal conductivity of copper at20oC is 390Wm-lK-l, Calculate the electrical
conductivity and Lorentznumber. (Given: Ka: L38r10-23 J/k)


