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Chemistry II-AP
Thermo Test Qualifier
Complete the following exercises ON YOUR OWN! You may use any references to you (book, internet, notes) but this assignment must be completed by you and you alone. Please show integrity.
    The reaction between nitrogen and hydrogen to form ammonia is represented below.



N2(g)   +      3 H2(g)        (      2 NH3(g)          Ho  = -92.2 kJ

1.    Predict the sign of the standard entropy change, So, for the reaction.  Justify your answer. 

2.    The value of G for the reaction represented above is negative at low temperatures but positive 

at high temperatures. Explain.
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Liquid heptane, C7H16(liq), is completely combusted to produce CO2(g) and H2O(liq) as represented by the following equation.



 

C7H16(liq)   +     11 O2(g)            (      7 CO2(g)    +    8 H2O(liq)
        The heat of combustion, Hocombustion for one mole of C7H16(liq)   is -4.85 x 103 kJ.

3.
Using the information in the table below, calculate the value ofHof  for liquid heptane (in kJ/mol).

	Compound
	Hof  (in kJ/mol)

	CO2(g)
	-393.5

	H2O(liq)
	-285.8


4.     A 0.0108-mole sample of liquid heptane undergoes combustion in a bomb calorimeter.

        Calculate the amount of heat released to the calorimeter.  
5.      Given that the total heat capacity of the calorimeter is 9.273 kJ/oC, calculate the 
         temperature change (temp) of the calorimeter.
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Consider the reaction represented below, which is spontaneous at 298 K.


CO2(g)   +     2 NH3(g)            (       CO(NH​2)2(s)    +     H2O(liq)Ho  = -134 kJ

6.    For the reaction, indicate whether the standard entropy change, So, is positive, negative,


or zero.  Justify your answer adequately.

7.
Which factor , the change in enthalpy (Ho) or the change in entropy (So)  provides the principal driving force for the reaction at 298 K?  Explain adequately.

8.
For the reaction, how is the value of the standard free energy change (Go) affected by an increase in temperature?  Explain.  Watch how you phrase your answer.
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9.
Some reactions that are predicted by their sign of Go to be spontaneous at room 

temperature do not proceed at a measurable rate.  Account for this apparent contradiction.

10.
A suitable catalyst increases the rate of a reaction, such as that described in question #9. 


What effect does the catalyst have on Go for the reaction?  Explain.
11.
In standard thermodynamic tables, why is there a value for So for oxygen gas at standard


conditions (+205.0 J), yet there is not a value for Ho for oxygen (or a value of zero)?
