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1. Gave three low-index planes of a zone axis [112]. (5%}

2. Prove that van der Waals energy hetween two inert-gas atoms due to dipole imteraction

varigs o8 the square of the dipple moment and the inverse soatn power of their distance of
seperaticon. (6%)

3.How coukl sn Auger electron be emitigd after 5 beam eluciron knocke an atom? With what
king of materials analysts could Auger electrons provide us? {10%)

4. Derive the force acting on a  unit length of edge dislocation on which 3 shear stress i3
applicd in a dircction parallel o its Burgers vector, (BYo}

5. When three boundarics mest in 2 line, a force balance equation relating boundary sneny
and the dibedral angle berween bomndaries would cxist in eguilibrium condition. Derhve this
equation assuming all boundary energizs are independent of orientaton, (10%)

6. What is the double cross-siip mechanism of a dislocation? How could this relate with the
slip-band formation. {102G)

7. Given re=0.077A, raFe=0.1241A, and ry.pe=0.126%A, caicutate the maximum
widehs of cotahedral sites bor ¢-Fe and y-Fe, respectively. Can carbon <issolve in both

lattices without cansing distortion of the iron atoms? Based on the calenlation, predict
which lattice the solubility of carbon is higher? {(6%)

8. Explain the origm of electrical resigtivity in metals. How dees resisnvity vary with {1

temperature, (2) coneentration of vacancies, (3) concentrauon of interstitial solutes, and (4)
concentration of smaller substtutional solute atoms? { 10%4)

9. Estimate the magnitudes of activation enthalpies for the following reactions. Waote the
choices directly on your answer sheet. (6546)
{17 Formmation of vacancies in Cu
{a) 10 eV (b) 1eV () 0.1 eV (d)0.01 eV
(2)  Dnffusion of Cin a-Fe,
(a) 10 eV (b)) 1 eV (&) 0.1 eV {d} 01 eV
(3)  Solubilily of C in e-Fe _
(2) 10eV {b)leV {c)0.1eV (d)0.0leV

10, Fig.1 shows the isothermal recrystallization curves for pure Cu cold-rolled 98%.
Estimate the activaton energy (in kl/mol) for recrystaflizanon. {R=8314Jimol K} {10%)
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11. Refer to the Cu-Zn phase diagram shown in Fig, 2.
{1} Wnite ali the possible pentectic reactions. (4%} -
(2)  Wnite all the possible eutectnid reactions. (2%
(3)  Um the nght band side of te phase dragram, redraw an enlarged version for the
portion for Zrn=90"% to 100% s« that the wansition of Zig) to Zrgy and v to Lis can be
seen more Cleardy, (4%)

{4) Mame the reachon for B 1o f'. How can vou disungush these two phases by

means of x-ray diffrachion? Design an experiment to measure the wansition temperature for
this reaction. (8%
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