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Electrochemistry Practice Test

1.  Answer parts (a) through (e) below, which relate to reactions involving silver ion, Ag+.

The reaction between silver ion and solid zinc is represented by the following equation:



2Ag+(aq) + Zn(s) ( Zn2+(aq) + 2Ag(s)
a.  A 1.50 g sample of Zn is combined with 250. mL of 0.110 M AgNO3 at 25ºC.
i.  Identify the limiting reagent.  Show calculations to support your answer.

ii.  On the basis of the limiting reactant that you identified in part (i), determine the value of [Zn2+] after the reaction is complete.  Assume that volume change is negligible.  

b.  Determine the value of the standard potential, Eº, for a galvanic cell based on the reaction between AgNO3(aq) and solid Zn at 25ºC.

Another galvanic cell is based on the reaction between Ag+(aq) and Cu(s), represented by the equation below.  At 25ºC, the standard potential, Eº, for the cell is 0.46 V.



2Ag+(aq) + Cu(s) ( Cu2+(aq) + 2Ag(s)
c.  Determine the value of the standard free-energy change,Gº, for the reaction between Ag+(aq) and Cu(s) at 25ºC.

d.  The cell is constructed so that [Cu2+] is 0.045 M and [Ag+] is 0.010 M.  Calculate the value of the potential, E, for the cell.

e.  Under the conditions specified in part d, is the reaction in the cell spontaneous?  Justify your answer.
2.  In an electrolytic cell, a current of 0.250 ampere is passed through a solution of a chloride of iron, producing Fe(s) and Cl2(g).

a.  Write the equation for the half-reaction that occurs at the anode.

b.  When the cell operates for 2.00 hours, 0.521 grams of iron is deposited at one electrode.  Determine the formula of the chloride of iron in the original solution.
c.  Write the balanced equation for the overall reaction that occurs in the cell.

d.  How many liters of Cl2(g), measured at 25ºC and 750 mm Hg, are produced when the cell operates as described in part b?

e.  Calculate the current that would produce chlorine gas from the solution at a rate of 3.00 grams per hour.

3.  Answer the following questions that relate to electrochemical reactions.  

a.  Under standard conditions at 25ºC, Zn(s) reacts with Co2+(aq) to produce Co(s).

i.  Write the balanced equation for the oxidation half reaction.

ii.  Write the balanced net-ionic equation for the overall reaction.

iii.  Calculate the standard potential, Eº, for the overall reaction at 25ºC.  

b.  At 25ºC, H2O2 decomposes according to the following equation.


2H2O2(aq) ( 2H2O(l) + O2(g) 
Eº=0.55V

i.  Determine the value of the standard free energy change, Gº, for the reaction at 25ºC.

ii.  Determine the value of the equilibrium constant, Keq, for the reaction at 25ºC.

iii.  The standard reduction potential, Eº, for the half reaction O2(g) + 4H+(aq) + 4e- ( 2H2O(l) has a value of 1.23 V.  Using this information in addition to the information given above, determine the value of the standard reduction potential, Eº, for the half reaction below.




O2(g) + 2H+ (aq) + 2e- ( H2O2 (aq)

c.  In an electrolytic cell, Cu(s) is produced by the electrolysis of CuSO4(aq).  Calculate the maximum mass of Cu(s) that can be deposited by a direct current of 100. amperes passed through  5.00 L of 2.00 M CuSO4(aq) for a period of 1.00 hour.

4. Write a  balanced net ionic equation for each of the following reactants:

a. copper plus an aqueous solution of silver nitrate

b. A solution of potassium permanganate is added to concentrated hydrochloric acid.

c. Solutions of potassium iodide, potassium iodate and dilute sulfuric acid are mixed.

d.  A solution of tin (II) sulfate is added to a solution of iron (III) sulfate.

e. Chlorine gad is bubbled into cold, dilute sodium hydroxide. 

