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Q1. 
Calculate the atomic packing factor  for the BCC unit cell, assuming the atoms to be hard spheres.

Q2. 
The equilibrium concentration of vacancies present in pure copper at 5000C is calculated by 
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n=number of atoms or molecules with an energy greater than 
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N

=total number of atoms or molecules present in system


k=Boltzmann's constant=8.62x10-5eV/K


T=temperature, K


C=constant


Assuming C=1 and accordingly there is one vacancy for every one million atoms. Calculate;


(a)
the equilibrium number of vacancies per cubic meter in pure copper at 5000C and


(b)
the vacancy fraction at 5000C in pure copper. Assume the energy of formation of a 


vacancy in pure copper is 0.9eV.

Q3.  Compare the engineering stress and strain with the true stress and strain for the tensile test of a low carbon steel that has the following test values.

Load applied to specimen=17,000lb

Initial specimen diameter=0.5in

Diameter of specimen under 17,000lb=0.472in

Q4.

(a) Define types of a unit cell and their characteristics.

(b) The density of lead is 11.36Mg/m3. Its atomic mass is 207.19g/g.mole and the crystal structure is FCC. Calculate (a) the lattice parameter (b) the atomic radius for lead.

Q5. 

(a) What are miller indices and give their significance.

(b) Draw the plane  whose miller indices are 
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 and identify the four directions of the form 
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 that lie in that plane in a cubic lattice.
Q6.

(a) Explain the terms (a) coordination number and (b) packing factor.

(b) At 14500C, thorium (Th-90, 232.04) changes from  one type of cubic  unit cell  to a different  cubic cell, with 0.5% decrease in volume during heating. Below 14500C,  the lattice parameter is 5.187A0, while the lattice parameter  of the higher temperature form is 4.11A0. What is the ratio between the number of atoms in the unit cell of the high temperature form to the number of atoms in the unit cell of the low temperature form of Th.

Q7.

(a) Define types of defects in materials.

(b) HCP magnesium (12, 24.31) has a density of 1.735Mg/m3 and lattice parameter of a0=3.2087A0 and C0=5.209A0. Calculate;

I. the average number of atoms per lattice point in the unit cell and 

II. the total number of vacancies in a cubic centimeter of manesium.

Q8.

(a) Explain Fick's first and second laws.

(b) The diffusion coefficient for Al(13, 26.98) in Al2O3 (O=8, 15.99) is 7.48x10-23m2/sec at 10000C and 2.48x10-14m2/sec  at 15000C. Calculate the activation energy and the diffusion constant D0.

Q9.  In the following phase reactions explain the conversions of different phases;

I. Eutectic 
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II. Peritectic 
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III. Motectic  
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IV. Eutectoid 
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V. Peritectoid 
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Q10. The lattice parameter of BCC cesium is 6.13A0. If one atom is missing from one out of 800 unit cells, caculate (a) the number of vacancies per cubic centimeter and (b) the density of cesium.

Q11.  

(a)  show the stress strain variation for 

· plastic

·  elasto-plastic 

·  fully elastic materials.

(b) An 800N force is applied to a 2.5mm diameter copper wire having an yield strength of  135MPa and a tensile strength of 270MPa. Determine (a) whether the wire will plastically deform and (b) whether the wire will experience necking.
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