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1. Derive the Gibbs-Helmholtz equation.  (10%)

2. (a) Derive that the entropy change per mol of mixture gas is As = =R(x,Inx, +x,Inx,). (10%)
(b) Calculate the entropy of mixing per mole of air, taking the composition by volume to be
- 79% N, 20% O, and 1% Ar. (10%)

3. At 25°C 1 mol of ideal gas is expanded isothermally from 2 L to 20 L. Calculate AU, AH, AS,
A4, and AG. (20%)

4. Benzene has a normal boiling point at 760 Torr of 353.25K and AvapH=30.76 kJ mol ™. If
benzene is to be boiled at 30.00°C in a vacuum distillation, to what value of P must the

pressure be lowered? (10%)

5. Calculate the activity and activity coefficients for 0.330 mol fraction toluene in benzene. The
vapor pressure of pure benzene is 9.657 kPa at 298K. P,*=3.572 kPa for-toluene. The vapor
pressure of pure benzene above the solution is P1=6.677 kPa and fot toluene P,=1.214 kPa.

(10%)

6. The isotope *sr emits radiation by a first-order process and has a half-life of 28.1 years. If
1pg is absorbed by human at birth, how much of this isotope remains after 50 years? (10%)

7. (a) Calculate the ratio of the mass of the water-rich layer to that of the aniline-rich layer, for a
- 20-wt% water mixture at 363K. The compositions along the tie line be are maintained at
363K. The composition at ¢ is 20%; for L; at b, it is 8%; and for Lz ate, itis 90%. (10%)
(b) What are the compositions of L; and L, at this temperature?  (10%)

One phase
450 |~ Toe Vertical broken line
e in center corresponds
Aniline 430 b g/” ! \\\ to composition at T,
in water__ A i N
\\\\\ N ! N o
Joo S
4101= 7, Two-phase Y Water in aniline
;{ : region ! )
H L'l ¥ L2 1
T/K 3904{ | ,
! o '\
Lo s
3701, | i i \
a ;b ‘C : gd ,e
350 1 Amount of i .
layer | Tie line be located
330 H | ; at 363K
| Ly increases | L, increases |}
HE hal BN and TS

0 20 40 60 80 100
Water - Aniline

Weight percent



