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AP WORKED ANSWERS      
 
1998, 8 
 
Points 2, 1, 2, 2, 1 
 
(a) 2Ag+

(aq) + Cd(s) è 2Ag(s) + Cd2+
(aq) 

 
Eo = EReduced – Eoxidized 
 
(Silver is more positive so is reduced) 
 
+0.80 - (-0.40) = +1.20V 
 
(b) Anions (NO3

-) will flow to the Cd2+ solution 
in order to balance the charges. Anions will 
flow to balance the positive charge of the new 
Cd2+ ions that are formed in the reaction. 
 
(c) The cell voltage will increase. Ag+ is a 
reactant, so increasing [Ag+] will increase shift 
the equilibrium to the right in order to re-
establish the equilibrium (according to Le 
Chateleir’s Principle) and the cell voltage will 
increase. 
 
(d) The cell voltage will decrease. Adding the 
NaCl will have no effect on the Cd cell, but will 
cause AgCl to precipitate in the Ag cell (Ag+

(aq) 
+ Cl-(aq) è AgCl(s)). This reduces the [Ag+] and 
causes the equilibrium to shift to the left in 
order to re-establish the equilibrium (according 
to Le Chateleir’s Principle) and the cell voltage 
will decrease. 
 
Note: Both parts (c) and (d) can be explained 
in terms of the Nernst equation; 
 

Ecell = Eo - R T
n F

⎛ ⎞
⎜ ⎟⎝ ⎠

 ln Q 

 

In this reaction Q = 
2+

+ 2
[Cd ]
[Ag ]

, so in any situation 

where the silver ion concentration is raised 
above 1.0 M and the cadmium ion 
concentration is left at 1.0 M (as in part (c)), Q 
will be less than 1. The ln of a number less 
than 1 is a negative number and subtracting a 
negative number from the standard voltage 
casue the new cell voltage to be higher. The 
opposite is true in part (d). 

(e) The cell voltage will decrease. 
 

Since Q = 
2+

+ 2
[Cd ]
[Ag ]

, diluting both solutions by 

the same amount will have a more dramatic 
affect on the denominator and therefore 
increase the value of Q. 
 
According to the Nernst equation, if Q 
increases, then ln Q is a positive number that is 
ten subtracted from Eo and the voltage 
decreases. 

 


