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(25%) Plutonium sulfide, PuS, is cubic and the eight lines of lowest Bragg angle on its

X-ray powder photograph, taken with CuKa radiation (A=1.5418A ), have the following
values of 0: : '

13.95°,16.17°,23.19°, 27.50°, 28.84°, 33.84°,37.37°,38.51°.
Index these lines, determine the lattice type, and evaluate the unit-cell dimension a.

(25%) A diffractometer scan of a nanocrystalline composite consisting of platinum
nanocrystals (50 A in diameter) in a matrix of amorphous carbon is taken using CuKo
radiation (A=1.5418A ). Calculate full width at half maximum (FWHM) of the broadened
diffraction line of {111} reflection (26 = 39.76°) on the 20 scale (degrees).

3. (25%) Derive the following equation for an ideal gas:

¢p—¢y=R
(cp: the constant-pressure molar heat capacity; c,: the constant-volume heat capacity;
R: gas constant)

4. (25%)

(1) Plot the phase diagram of a binary eutectic system A-B. Cg %)

(2) Plot the molar Gibbs free energy of mixing curves at the temperature T,. (T, is between

the melting pointof Aand B.) (8 %)
(3) Plot the activity curves of the components of the system A-I3 at 'T'). (ﬂ % >




