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1 (15%) Several thermodynamic properties of the changes between water () and
ice (s) are Hy,ow), Hu,o(s), AHy, o0(s»1), ASH,0(s-1), and AGy,o(s—1)- Indicate
that these properties are greater than, equal to, or smaller than zero at 298 K, 273
K, and 253 K. Set that the melting temperature of water/ice is 273 K.
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2 The A-B liquid solution obeys the relation of the activity coefficient of A in the A-
B liquid solution at 400 K, as:
Iny, = 0.8X% — 0.5X3
2.1 (5%) Is the solution positive deviation or negative deviation from Raoultian
solution?
2.2 (10%) Derive the activity coefficient of B in the A-B liquid solution.
2.3 (5%) Calculate the activity of B in the A-B liquid solution at Xz = 0.5.
3 The regular solution of A-B alloy shows:
£ =15000 J mol™?t
3.1 (5%) Calculate that critical temperature of this solution.
3.2 (10%) There are two spinodal composition for the A-B solution at 500 K.
Determine these two spinodal composition.
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4 Calculate (a) the work done in mercury system as the external pressure changed
from 0 to 10® N/m (5%) and (b) the change of internal energy. (10%) For mercury
at 273K, a=1.18 x 10* K1, B=3.88x 10"" m%N, C,=27.9 J/K - mole and V =
1.47%10° m*/mole. Assume these data are independent to pressure change.

5 Show that (g'”f;)sv =%§-—Va , o Is isobaric thermal expansivity and B is

isothermal compressibility. (10%)

19V . : : . .
6 a, =-—(—T) is defined as thermal expansion coefficient, V is volume, T is
P

. %6 _ " dH
temperature and P is pressure. Show (a) T (10%) and (b) (5) =

V(1 - a,y). (10%)
7 Which statement is correct for deal gases? (5%)
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