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Note: All questions are compulsory. Carrying of mobile phone during examg

treated as case of unfair means.

1. Sketch the vector function V=L2 and calculate its divergence.
¥

you, carefully explain your answer. 3
2. Find the clectric field inside a sphere which carries a cha proportional to the

distance from origin as p=kr, where k is c__onstant. 3)
3. Show that standing wave f{z,t)=A sin(kz)cos(kvt the wave equation and express it

as the sum of a wave travelling to the left and ; 1g to the right. 4)

s and macrostates of a system of 3

4. () Write down in a tabular form the varigy
) particles are indistinguishable (ii)

particles, arranged in 3 compartments,, assiy
particles are distinguishable.
(b) Name three kinds of statistics.,

statistics.
(c) Assuming MB distributi bular speeds, derive an expression for average and
(3+3+2)

expression for Fermi energy and average kinetic energy of

stinguishing features of MB, BE and FD

most probable speed
5. (a) Using FD statisti;
electrons at OK.

y of electrons in copper assuming that there is one free electron per
dro’s number =6,02x10% atoms/mole, atomic weight of Cu =0.0635kg
Pgram/cc, h =6.63x10%erg-sec, mass of electron m=9.1x10% gram and
ant k = 1.38x10-16 erg/°C. (3+3)
gg’s law of X-ray diffraction in crystals. Calculate the glancing angle on a cubic
1) of Sodium iodide crystal (a=0.2814 nm) corresponding to first order diffraction
for X-rays of wave length 0.8 A. a+2)
efine space lattice. Name the seven types of crystal systems and give the relation of
lengths of axes and the relation of angles between the axes of a unit cell of each type.

(b) Describe the face centered cubic and hexagonal close packed structures. Calculate the
atomic packing factor for both.

(¢c) What are Miller indices? Discuss the steps to obtain the Miller indices for a particular
(3+3+2)

Ly

lattice plane.



