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1)  Are the following processes endothermic or exothermic?  Justify your answer.

(a)  SO3(g)  +  H2O (l)  (  H2SO4 (aq)
(H° = -227 kJ/mol

(b)  When solid KBr is dissolved in water, the solution gets colder.


(c)  Natural gas (CH4) is burned in a furnace.


(d)  CO2 (s)  (  CO2 (g)

2)  For the reaction    4Fe (s)  +  3O2 (g)  (  2Fe2O3 (S)
      (H° = -1652 kJ/mol

(a)  How much heat is released when 4.00 mol of Fe is reacted with excess


      oxygen?

(b)  How much heat is released when 1.00 g of Fe is reacted with excess oxygen?

(c)  How much heat is released when 10.0 g Fe and 2.00 g O2 are reacted?  Hint:  


       this would be a good time to do a limiting reaction calculation.  

3)  Write the formation reactions for 1 mole of each of the following.  Include values for ΔH° that can be found in the appendix of your text.

(a)  C6H12O6 (s)


(b)  NH4Cl (s)


(c)  H2O (g)

4)  A piece of silver of mass 362 g has a heat capacity of 85.7 J/(C.  What is the    

     specific heat capacity of silver?

5)  Calculate q for the process of 366 g of mercury cooling from 77.0(C to 12.0 (C.

     (Look up the specific heat capacity of mercury).
6)  A 75.0-gram chunk of a metal at 99.0 (C is place in 375 g of water at 25.7 (C.  The final temperature of the system is 28.2 (C.  What is the specific heat of the metal?

7)  Calculate (H for the following reaction:


2N2(g)  +  5O2(g)  (  2N2O5(g)

     Given the following reactions:


H2(g)  +  1/2O2(g)  (  H2O(l)



(H° = -285.5 kJ/mol

N2O5(g)  +  H2O(l)  (  2HNO3(l)


(H° = -76.6 kJ/mol

1/2N2(g)  +  3/2O2(g)  +  1/2H2(g)  (  HNO3(l)
(H° = -174.1 kJ/mol    

8)  The bombardier beetle uses an explosive discharge as a defensive measure.  The chemical reaction involved is the oxidation of hydroquinone by hydrogen peroxide to produce quinone and water:



C6H4(OH)2(aq)  +  H2O2(aq)  →  C6H4O2(aq)  +  2H2O(l)
        Find ΔH° for this reaction from the following data::



C6H4(OH)2(aq)  →  C6H4O2(aq)  +  H2(g)
ΔH° = +177.4 kJ/mol


H2(g)  +  O2(g)  →  H2O2(aq)


ΔH° = -191.2 kJ/mol


H2(g)  +  ½ O2(g)  →  H2O(g)


ΔH° = -241.8 kJ/mol


H2O(g)  →  H2O(l)



ΔH° = -43.8 kJ/mol



9)  Calculate (H° for the following reaction:     

P4O10 (s)  +  6PCl5(g)  (  10Cl3PO(g)

        Given the following reactions:



P4(s)  +  6Cl2(g)  (  4PCl3(g)

(H° = -1225.6 kJ/mol


P4(s)  +  5O2(g)  (  P4O10(s)

(H° = -2967.3 kJ/mol


PCl3(g)  +  Cl2(g)  (  PCl5(g)

(H° = -84.2 kJ



PCl3(g)  +  ½ O2(g)  (  Cl3PO(g)
(H° = -285.7 kJ

10)  Use the values for (Hf( in Appendix Four to calculate (H( for the following  

       reactions.



(a)  H2O(l)  →  H2O(g)
(e)  2NH3 (g)  +  3O2 (g)  +  2CH4 (g)  (  2HCN (g)  +  6H2O (g)


(f)  Ca3(PO4)2 (s)  +  3H2SO4 (l)  (  3CaSO4(s)  +  2H3PO4 (l)
