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L Describe what is meant by the terms lattice, basis, conventio[al unit cel] and primitive
unit cell. Write down the pdmitive transldtional vectorc of face centercd cubic (,tc)
lattice in terms oflattjce paia.rneter a and the unit vectors ofcartesian coordinate svstem
Show rha( the volume oflhe primirive cejl oirhe 7rr l6rLice is d
r. Show that for any cubic latrice 

' 4

indices (lzfl) is given b, 'n" 
separation of the planes cofesponding to Miller

Ao
.rVV*ep*12,

where d is the lattice parameter.

ii. Prove that in a cubic crystal a direction []k/l is perpendicular to a
ptane (hkl.

2. Describe al experimental method to detemine the crystalline structure of a powdered
sample.

The element polonium crystallises in a simple cubic structure, If a powder sample isilluminated by radiation with wavelt
The measured Bragg angles o ,o. ,o 

nttn 0 154 nm' a series of scattering rings is seen

30.93 degrees. 
me ofthe dngs arc1329'1897'2346'21 37 and

i. Calculate the interplanar spacing conesponding to these angles (assuming that th€
rings are the first order diftacdon peaks).

ii. By considering the ratios of the

detennine the Miler indi"". {b, t 
9 0f the interpranar spacings, oa otherwise,

derennine the lattice p*"'n",", ,".oi"ll}ilriorrespondins 
to these angles' and hence


