Name ______________________              Practice Problems
1)  Determine the normal boiling point of substance given that its ∆Hvap=23.7kJ/mol and its ∆Svap=108.0J/Kmol.
2)  Considering the following reactions:

        2H2(g) +  O2(g) → 2 H2O(ℓ)



( = -572kJ
   Mg(s) + 2 HCl(aq) → MgCl2(aq) + H2(g)


( = -462kJ
MgO(s) + 2 HCl(aq) → MgCl2(aq) + H2O(ℓ)


( = -146kJ
a) Calculate  (f  for magnesium oxide.
b) From the appropriate entropy data below, calculate S( for the formation of magnesium oxide from its elements.
c) Using the information from above, calculate G( for magnesium oxide at 25(C. 

                         So J/K mol
       Mg(s)   
  33.0

       O2(g)        
  205

     MgO(s)
   27
3)
a) Using the average bond energies table given, determine ∆H for the combustion of nonane (C9H20).

      
b) Using the average bond energies table given, determine ∆H for the combustion of H2C=CHCH3.
              kJ/mol   

H-H
    432

H-O
    467

O=O
    495

C-H
    413

C-C
    347

C=O*
    799

C=C
    614

  *For CO2
4)  For the reaction   C2H4O(g)  +  5/2O3(g)  (  2H2O(g)  +  2CO2(g)   the value of G( is –498.3kJ at 25(C.

Other data (at 25(C) are as follows:


         f((kJ/mol)
S((J/mol. K)
       a) Calculate the ( for the overall reaction.

C2H4O(g)  
  -53

    242

       b) Calculate the S( for the overall reaction.

H2O(g)
 
 -241.8

    189

       c) Calculate the absolute entropy, S(, for 1 mole of ozone (O3).

CO2(g)
 
 -393.5

    214

O3(g)

   143

      ?

5)  Consider the reaction:         CH4(g)  +  2H2O(g)    (    CO2 (g)  +  4 H2 (g)      

a) With the information given, calculate ( and S( and G( at 25(C for this reaction.  
b) Assuming ( and S( are constant with respect to a change of temperature, calculate G( at 750(C.
c) Compare the two values of G( and discuss the spontaneity of the reaction at 25(C and 750(C.
at 25(C( kJ/mol      S( J/K mol 

CH4(g)           -75                
186
H2O(g)         -242                
189
CO2(g)         -393.5      
214
H2(g)                0                 
131
