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(a) What is the thermodynamic efficiency of the engine?
(b} How much heat is absorbed at 400 K?
(c) How much heat is rejected at 300 K?

- (d) What is the enthalpy change in the process A — B?
(e) What is the enthalpy change in the entire cycle?
(f) What is the entropy change in the process A — B?
(g) What is the entropy change 1n the process B — (7

(1) What is the Gibbs energy change in the process A — B? !
() In order for the engine to perform 3 kJ of work, how much heat must be |

absorbed?

2. Aballoon is 25 cm in diameter and contains air at 25°C and 1 bar pressure. It:

is then filled with air isothermally and reversibly until the pressure reaches 6
bar. Assume that the pressure is proportional to the diameter of the balloon!
and calculate (a) the final diameter of the balloon and (b) the work done 1n:

the process.

. Calculate the activities and activity coefficients for an acetone- chloroform:

solutlon in which x, = 0.6. The vapor pressure of pure chloroform at 50°C IS
= 98.6 kPa and the vapor pressure above the solution is P, = 53.3 kPa.:
F or acetone, the corresponding values are P;* = 84.0 kPa and P, =26.6 kPa. '

. Suppose that a liter of a solution of sodium palmitate at concentration 0.02 M

is separated by a membrane from a liter of solution of sodium chloride at'
concentration 0.06 M. If the membrane is permeable to sodium and chIorlde
ions, but not to palmitate ions, what are the final concentrations after the
Donnan equilibrium has become established? :

. a. Write both electrode reactions and the overall reaction for the cell

T1| TICI(s) | CdCI,(0.10m) | Cd
b. calculate E and E° for this cell at 25°C from the following information:
TI'+e — TI °=-034V
Cd* +2¢” — Cd °=-040V
The solubility produce for TIClis 1.6 x 107 (mol/L)* at 25°C.
(log2=0.30103)

: . The reaction

2 NO(g) + Cly(g) — 2 NOCl(g)
is second order in NO and first order in Cl,. In a volume of 2 L, 5 mol of
nitric oxide and 2 mol of Cl, were brought together, and the initial rate was'
2.4 % 107 mol/L-s. What will be the rate and rate constant when 30% or 60%|
of the chlorine has reacted?





