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1)

Use the data in the table to answer this question.

	
	
	CaCO3(s)
	CaO(s)
	CO2(g)
	MgCO3(s)
	MgO(s)
	

	
	H(f (kJ mol-1)
	-1207
	-635
	-394
	-1113
	-602
	

	
	S( (J mol-1 K-1)
	90
	40
	214
	66
	27
	



a)
A reaction that can be made to take place by changing the conditions is:  

CaCO3(s)    CaO(s)  +  CO2(g)



i)
Calculate H( for this reaction.
(1)



ii)
Calculate S( for this reaction.
(1)



iii) 
Claculate the temperature at which this reaction becomes spontaneous. 



viii)
How can this reaction be spontaneous even though it is endothermic?
(1)


b)
Repeat your calculations for the decomposition of MgCO3 to find the temperature at which is undergoes similar decomposition.


(4)

c)
i)
Use your results to compare the thermal stability of MgCO3 and CaCO3.
(1)



ii)
Suggest a reason for the difference in thermal stability of MgCO3 and CaCO3.
(1)

2)

State the sign of the entropy change in the following reactions (or whether it stays roughly constant), justifying your answer in each case.


a)
CO(g)  +  H2O(g)    CO2(g)  +  H2(g)
c)
NaCl(s)  +  aq    Na+(aq)  +  Cl-(aq)


b)
N2(g)  +  3 H2(g)    2 NH3(g)
d)
I2(s)    I2(g)
(4)
3)

Arrange the following in order of increasing entropy:



A
1 mole H2O(l)
at 100(C 
1 atm



B
1 mole H2O(s)
at 0(C 
1 atm



C
1 mole H2O(l) 
at 0(C
1 atm



D
1 mole H2O(g)
at 100(C
1 atm



E
1 mole H2O(l)
at 25(C
1 atm



F
1 mole H2O(g)
at 100(C 
0.5 atm
(3)

