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1. A nuclear power plant generates 5x10° kW, the reactor temperature is 600 K, and a local river with
water temperature about 300 K acts as sink. (1) Find the maximum possible thermal efficiency of the
‘plant and the minimum quantity of heat which is discharged into the river. (10%)(2) If the actual

thermal efficiency of the plant is 70% of the maximum value how much heat is discarded into the
river?(10%) '

2. Inaliquid Pb-Bi alloy, the activity coefficient of Pb depends on its molar fraction in the following way:
log,,(7p) =—0.32(1 - X5, ).

What is the activity coefficient of Bi at Xp;= 0.4. (20%)

3. The equilibrium constant K, =1.78 at 7= 525 K for the reaction

PCl, —» PCl, +Cl,
The reaction proceeds at constant volume. Find the total pressure p, of an initial equi-molar mixture
PCls and Cl; (a mixture where the numbers of molecules of PCls and Cl, are the same), if the partial

pressure of PCls in equilibrium is  pp, = 0.89 atm. (20%)

4. Two identical bodies of constant heat capacity C, have the same initial temperature 7;. If a refrigerator
working between the two bodies cools down one of them to temperature T, show that the minimum
work required to do this is

T2
W.=Cp (—"—+T2 —21}). (20%)
T

5. For a first-order phase transition, AG =0, AT =0, show that during a first-order phase transition

dlnT

AU=AH(1——————-J. (20%)
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