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1. Briefly describe the diflerences between single and poly crystalline

materials. What is a space lattice? Demonstrate by suitable diagrams,

how a crystal structure can be obtained from a space Iattice and basis.

A unit cell of a body centered crvstal structure is shown

(rl State whether this unit cell is primitive or not. Explain your

answer.

(bl Find the packing fraction ofa body centered cubic structure.

(c) If the primitive translational vectors of a body centered cube is

given by:

u,=l(t+i -k),b2=|f-t* i*k) andu==|1t- 1+r,1

td)

where a1 = at,dz = aj and a3 = ak are the basis Vectors of tlte

unit cell and fl is the lattice side, find the volume of the primitive

unit cell.

Hence or otherwise find the reciprocal lattice vectors of a body

centered crystal structure.
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2. Show that for any cubic lattice the separation of the planes

corresponding to Miller indices [ftkl is given by:

"hkt- ^ti-TiV
-Where'o jp.the Jattice parameter. 

]
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Briefly'describe the Bragg's diffraction in crystals and show ttat tl.r. I

Braggcondition for crystal diffraction on (hkll planes is given by, 
I

2c171,7sin041,1 = n7, 
I

Where the symbols have their usual meanings. 
I

Determine the Bragg angles lbr the (1111, (220), (3It), ana t+OOl I


