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1. a. Find the enthalpy of the reaction below using Hess’ Law.  (use page 802 for the (Hf values)

 (answer: (Hrxn = -310. kJ)

C2H2(g) + 2H2(g) ( C2H6(g)

b. Use the three reactions below to prove Hess’ Law and find the (Hrxn of the above reaction.


2C2H2(g) + 5O2(g) (  4CO2(g)  + 2H2O(l) 
(Hrxn = -2600. kJ



2C2H6(g) + 7O2(g) (  4CO2(g)  + 6H2O(l)
(Hrxn = -3120. kJ




   H2(g) + ½O2(g) (  H2O(l) 


(Hrxn = -285.25 kJ

2. a. Find the (Hrxn for the following chemical reaction using Hess’ Law.

(answer: (Hrxn = 8.2 kJ)
3NO2(g) +  H2O(l) (  2HNO3(g)  + NO(g)










         o


b. Write the equations for each of the enthalpies of formation ((Hf ) of the reactants and products.


c. Defend Hess’ Law by rearranging the four equations above (in 2b) so that the net reaction is the 

    same as the original reaction in question 2a. (Solve this on the back of the page.)  Show that the 

    (Hrxn values are the same.

Solutions

                              o

       o

1. a. (Hrxn = ( (Hf  products - ( (Hf  reactants


     =  (-83.8 kJ)  -  (226.7 kJ)

remember: (Hf  for hydrogen is 0 kJ  b/c it is an element


     =  -310.5 kJ

    b.   take ½ of rxn 1     
   C2H2(g) + 5/2 O2(g) (  2CO2(g)  + H2O(l) 
(Hrxn = -1300. kJ

          reverse and take

          ½ of rxn
 2            
   2CO2(g)  + 3H2O(l)  ( C2H6(g) + 7/2 O2(g)
(Hrxn = +1560. kJ

                       double rxn 3        
   2H2(g) +  O2(g) (  2H2O(l) 


(Hrxn =    -570.50 kJ












-----------

The only reason the answer in “a” is not exact with the answer to “b” is due to sig. fig. limits.

NET REACTION      =           C2H2(g) + 2H2(g) ( C2H6(g)
                 (Hrxn =   -310. kJ

Or this can be written as: 
 C2H2(g) + 2H2(g) ( C2H6(g) +  310. kJ

 

       o                                 o

2. a.  (Hrxn = ( (Hf  products - ( (Hf  reactants


       =  [2(-134.3 kJ)  +  1(90.3 kJ)]  -  [ 3(33.1 kJ)  +  1(-285.8 kJ)]


       =  (-178.3 kJ)  -  (-186.5 kJ)


       =  8.2 kJ









     o












(Hf
b. to make NO2(g) use this rxn
 
          ½ N2(g)  +  O2(g)   ( NO2(g)  

33.1 kJ


to make H2O(l) use this rxn                             H2(g)  +  ½ O2(g)   ( H2O(l)   
        -285.8 kJ

to make HNO3(g) use this rxn      ½ H2(g)  +  ½ N2(g)   3/2  O2(g) ( HNO3(g)
        -134.3 kJ

to make NO(g) use this rxn

        ½ N2(g)  +  ½ O2(g) ( NO(g)
                90.3 kJ


    c.  reverse rxn 1 & multiply 3X
                       3NO2(g) (   3/2 N2(g)  +  3O2(g)           -99.3 kJ


         reverse rxn 2 only

                         H2O(l)  (   H2(g)  +  ½ O2(g)                 285.8 kJ

                     rxn 3 as is & multiply 2X            H2(g)  +   N2(g)   3O2(g) (   2HNO3(g)
                    -268.6 kJ

                     rxn 4 as is only          

       ½ N2(g)  +  ½ O2(g) ( NO(g)
                                   90.3 kJ













       --------------

NET REACTION


3NO2(g) +  H2O(l) (  2HNO3(g)  + NO(g)          (Hrxn =  +8.2 kJ


        Or this can be written as:
3NO2(g) +  H2O(l)  +  8.2 kJ  (  2HNO3(g)  + NO(g)
