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1. (a) Defne the terrrLs latti'ce' basi's, corutentionatr vnil ce,l of a crystal

structure. What do you understand by Miller indices (hlcl) of a

crystal plane? Show that the spacing between consecutive parallel

planes of Miller indices (/u&l) in a cubic crystal of lattice constanl;

o is given by

'/F+htTF
(b) Wlrai do you understand by packing fracti'on of a crystal struc-

ture? Crystal structure ol a metal is Jcc. The spacing d1s6 between

adjacent (100) planq4 ofthe crystal is 2.40. Calculate

(i) radius of the aioms ir the cr}'stal

(ii) pa.king ftaction of the crystal structurc.

What a,re the assunoptions you have made iu these ca,lcrrlal,ions?

2. (a) If ihe Aluminium lattice is /cc and the nea.rest neighbor rlistance

between Aluminium atoms is 2.86,{0' find

' (i) Tbe lattice constaJli

(ii) The spacing between (u1) planes

(iii) The number of aioms per unii volume

(iv) The densiiy of Alumidum

You may assume that atomic mass of Alumirdum is !6 1'Bg and

tbe Avogedro's trumber ie 6.023 x l\23mole-r.

(b) Briefly describe tbe Bragg's diffracl,ir,n in crysl,als and sh,rw thar'

the Br€igg condition for crystal difiraciiion on (h&l) planes is

2dnusi'n9nu == nA

Tbe symbols have i,heir usual meanings.

K" - X Rays from a target are iucident on a cubic r:rysta,l of
lattice constant 4.06,40 and the dillracted beam from (111) pla.nes

is observed at a Blagg angle 8.?0. Assuming order of diflraction
r, = 1 determine the wave lergth of Kd - X Rsy.


