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INSTRUCTIONS:
· Answer questions ONE and ANY other TWO questions.
· Questions ONE carries 30 Marks. All other Questions carry 20 marks each.
· Electronic calculators may be used where necessary.




CHEATING IS A CRIME


QUESTION ONE (1) (30 MARKS)

a) Briefly explain the following concepts: [3 marks]
i. Entropy
ii. Reversible process
iii. Second law of thermodynamics					                    
b)  Calculate the change in free energy when 11.21 dm3 of a perfect gas at 0°C and 760 mmHg pressure expands isothermally until its pressure is 190 mmHg.                                                                                                 [5 marks]			    	   
c) Distinguish between critical point and super critical fluid.	                      [2 marks]

d) Discuss the factors that must be considered to improve on the work done by the machine.                                                                        [4 marks]
e) Explain the difference between a car engine and Carnot engine.     [3 marks]

f) A thermodynamic process with negative entropy can still be spontaneous. Discuss this   statement.				                   [3 marks]

g)  Explain the property of a system described by entropy. 	                   [2 marks]

h) Briefly explain Maxwell relation. 				                   [2 marks]

i) Calculate the maximum efficiency of a heat engine with the operating temperature of 300ºC and 500ºC. 				        [3 marks]

j) Briefly discuss a reversible and an irreversible change. 	         [3 marks]

QUESTION TWO (2) (20 MARKS)
	
a) Discuss the process involved in a Carnot cycle.                             [6 marks]

b) Compare the phase diagram of water and carbon dioxide.             [6 marks]

c) Explain how signs and magnitude of ∆S, ∆H, and Temperature affect spontaneity of a process.                                                                   [4 marks]

d) When liquid water vapourises spontaneously at 25ºC, what is the sign of ∆G. Under what conditions would ∆G=0 at 25ºC, if any? 	              [4 marks]
                                                                  
QUESTION THREE (3) (20 MARKS)

a) Using a PV diagram, explain the various processes of the Carnot cycle. 
[8 marks]

b) Discuss the advantages of phase rule. 	    	                              [6 marks]

c) Using an example distinguish between Clausius and Kelvin statements on the second law of thermodynamics. 				                [6 marks]


QUESTION FOUR (4) (20 MARKS)

a) The equilibrium constant Kp for the reaction:
N2 (g) + 3H2→2NH3 (g)
Deduce the relationship between KC and KP for this reaction.    [6 marks]

b) Compare phase diagram for carbon dioxide and water	.       [6 marks]

c) Discuss chemical potential and its importance.		         [4 marks]

d)  Explain the applications of Gibbs- Duhem equation.                 [4 marks]

QUESTION FIVE (5) (20 MARKS)
                     
a) Justify  	                                                                  [6 marks]
b) 7500J of heat energy is absorbed by a heat engine from the hot reservoir of 600 K and 6000J is released:					                     [6 marks] 
i. Obtain the work performed by the engine.
ii. Calculate the efficiency of this engine
c) Explain the characteristics of an equilibrium constant.   		       [3 marks]
d) You are given the following entropies and enthalpies of combustion at 25°C;

	Substance
	S (JK-1)
	∆H(kJ)

	C(graphite)
	5.9
	-396

	H2(g)
	131.0
	-287

	C2H6(g)
	231.0
	-1567


State whether the following reaction is thermodynamically possible.
               2C(graphite) + 3H2(g)→C2H6(g)					[5 marks] 
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