NAME:_________SOLUTIONS_________  CHEMISTRY 132, QUIZ 8
1) Use the method of half reactions to balance the following redox equation which occurs in 6 M nitric acid.  Draw a circle around the oxidizing agent and a square around the reducing agent.
Fe+2(aq)  +  MnO4- (aq)    Fe+3(aq)  +  Mn+2(aq)
MnO4-  is the oxidizing agent (Mn has a high oxidation number, +7) and Fe+2  is the reducing agent (Fe has a low oxidation number, +2).
Oxidation half reaction:  Fe+2(aq)  Fe+3(aq)  + e-1
Reduction half reaction: 5 e-1  +  8 H+(aq)  +  MnO4- (aq)    Mn+2(aq)  +  4 H2O(l)  
To combine the two and balance the number of electrons: 5 x oxidation reaction + 1 x reduction reaction
5 Fe+2(aq)  + 8 H+(aq)  +  MnO4- (aq)   5 Fe+3(aq)  +   Mn+2(aq)  +  4 H2O(l)   
N.B. Both charge and mass are balanced.
2) Suppose that the reaction in Problem 1 is conducted in a basic medium.  Provide the chemical form of the manganese(II) product.
Solid Mn(OH)2 .  The solution has a high concentration of hydroxide and Mn(OH)2 is insoluble.
2) Explain why hypochlorous acid, HOCl(aq), is a weak acid and perchloric acid, HClO4(aq) is a strong acid.
[bookmark: _GoBack]The difference in acid strength is due to the difference in chlorine oxidation numbers, +1 in HOCl and +7 in HClO4.  +7 is the maximum value for chlorine.  A high oxidation number on the central chlorine in HClO4 increases the polarity of the Cl-O bond and this polarity is passed on to the O-H bond which is weakened.  A strong acid results.  In HClO, the oxidation number of Cl is much lower and the O-H bond is less polar and therefore stronger.  The acid is therefore weaker.  The striking difference in oxidation numbers has another consequence: HClO4 is a strong oxidizing agent.
3) Give the oxidation number of nitrogen in the following compounds.
a) N2O (nitrous oxide or laughing gas):__+1    2(N) + 1(-2) = 0
b) N2H2 (diazene):_-1    2(N) + 2(1) = 0
c) NH2OH (hydroxylamine): _-1__  1(N) + 3(1) + 1(-2) = 0

