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1. In the solidification of a pure metal what are the two energies involved in the
transformation? Write the equation for the total free-energy change involved in the
transformation of liquid to produce a strain-free solid nucleus by homogeneous nucleation.
Also illustrate graphically the energy changes associated with the formation of a nucleus
during solidification. (15 43)

2. What are the hysteresis energy losses? What factors affect hystersis losses? (15 43)

3. What is tempered glass? How is it produced? Why is tempered glass considerably stronger
in tension than annealed glass? (10 43)

4. Arsenic (As) is diffused into a thick slice of silicon with no previous arsenic in it at 1100°C.
If the surface concentration of the arsenic is 6.0x10"® atoms/cm® and its concentration at
1.2um, below the silicon surface is 1.5x10'® atoms/cm’, how long (hours) must the
diffusion time be? [Note: D=3.0x10™ cm?s for As diffusion in Si at 1100°C1(1043)

Selected values of the error function

z erf(z) z erflz) z erf(z)
1.3 0.9340 1.7 0.9838 2.2 0.9981
1.4 0.9523 1.8 0.9891 2.4 0.9993
L5 0.9661 1.9 0.9928 2.6 0.9998
1.6 0.9763 2.0 0.9953 2.8 0.9999
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