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Boltzmann constant ks = 1.38 x 102 m? kg s2 K-!
Planck’s constant h = 6.626 x 10 m?Kg s’
Molar gas constant = 8.31446262 m” kg s K-! mol-!
me=9.10938188 x 103 Kg
mp=1.672 x 10?7 Kg
Electronic charge = 1.6 x 107° C
Gravitational constant G = 6.673x10™!! m? Kg's?

Section A
1. Explain why we don’t have a base-centered cubic cell. [ mark]

2. Explain with a diagram how we can find out the burgers vector of an edge dislocation.
[1 mark]

il efficients for carbon in nickel are given at two temperatures: 5.5 x 10
- 'Ehe f/ff::‘ggo‘;% and 3.9 x 10> m¥s at 700°C. (a) Calculate Dy and the activation
! m g : itude of D at 850°C.
~ energy for diffusion; (b) What is the maght eﬂ . ey

s R .in P d.irectim (,)f a C_ubic single crystal

| L Py e reﬂec?qn‘i - &igmbtamed mfhfs setting, then determine —
Sowing: [2+ 1.5+ 1.5] , S 52

a. The Bragg angle B

b. The wavelength _Ot the. ay 4
c. Miller indices of the direction of ti€

o [1
5. Consider the phase diagram below: [178
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(d) For an average alloy com

ilibri Positi 0.2 (i.e. 80% A and 20% B) calculate the
ethbr".".rl phase frac[io 1Iion Of ( )

below T. ns at g gemperature 0.001°C above T and at 0.001°C
(e)
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Section B
wer in 2 word or maximum one sentence
~ What is the order of conductivity in a good conductor?

LR . 5 ¥ . 9
origins of electrical 1 zsistance In a conductor?

between the resistivity and mobility of the charge carriers?
' 1
g numerical i -
electiong i1 a conductor, which is in thermal equilibrium at
CLons agy ¢ clectrons gas.
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