AP Chemistry Institute

Electrochemistry Problem Set

1.
How many moles of electrons are required per mole of nitrate ion in the half-cell reaction in which NO3- is reduced to NH4+?            A) 2;       B) 3;        C) 4;         D) 6;          E) 8

2.
A 1.0 M solution of NaOH was electrolyzed for 2.0 hours using a current of 5.0 amperes.  How many moles of gas were produced at the anode?


A) 0.37;       B) 0.11;         C) 0.67;          D) 0.025;         E) 0.093

3.
How many faradays are required to reduce one mole of the ferric ion to the ferrous ion?


A) 5;         B) 3;         C) 2;         D) 1;        E) 0;          F) 6.02 x 1023
4.
What is the Eo for the cell:  Co | Co2+ || Fe3+, Fe2+ | Pt?


A) 1.82 V;          B) 0.49 V;         C) 1.05 V;          D) 0.72 V;         E) 1.26 V

5. What is the solubility-product constant, Ksp, of AgCl as calculated from Eo values?

(AgCl(s)  +  1 e-1   (   Ag(s)    +   Cl-1     SRP = +0.22 v) – not given on your table!


A) 1.2 x 10-10;     B) 1.6 x 10-10;      C) 7.7 x 10-10;      D) 4.8 x 10-11;      E) 1.2 x 10-9.

The next 3 questions refer to the following cell:  

 A voltaic cell is made by placing a Cd electrode into a solution with [Cd2+] = 1.0 x 10-4 M in one compartment, and a Ni electrode in the other compartment, dipping into a 0.10 M Ni2+ solution.

6.
What is the value of Eo for this cell and which electrode is positive?


A) 0.65 V, Ni;      B) 0.15 V, Ni;     C) 0.00 V; Ni;     D) 0.15 V, Cd;    E) 0.65 V, Cd

7.
What is the emf of the cell at the given concentrations?


A) 0.24 V;       B) 0.07 V;      C) 0.45 V;       D) 0.30 V;      E) 0.73 V.

8.
What is the equilibrium constant for the spontaneous cell reaction?


A) 9.3 x 1021;     B) 8.3 x 10-6;      C) 1.2 x 105;      D) 1.0 x 10-5;      E) 2.9 x 10-3.

9.
The state of "charge" of a lead storage battery can be determined by measuring the density of the electrolyte solution because:


A) PbO2 is formed on discharge;      B) the emf is 2.00 V;      C) lead is heavy;


D) PbSO4 is formed on charging;
E) sulfuric acid is consumed on discharging.

10. A current passing through a solution of silver nitrate for a given time causes deposition of 0.7500 grams of silver at the cathode.  The same quantity of electrical charge passed through a solution containing X2+ ions caused the deposition of 0.2041 grams of metal X.  What is the identity of metal X?

A) Cd;        B) Zn;       C) Mn;        D) Cu;       E) Ni

11.
What is the value of Gorxn for the Daniell cell,  Zn | Zn2+  ||  Cu2+ | Cu,  at 25oC?


A) -106 kJ/mol;     B) -31.8 kJ/mol;     C) -20.1 kJ/mol;     D) -53.1 kJ/mol;    E) -212 kJ/mol 

12.
When mixed, all of the following pairs of reactants should result in a spontaneous oxidation-reduction EXCEPT:      A) Ag ; H+, NO3-1;       B) Cl2 ;  Br-;       C) Fe ; Fe3+;       D) Fe3+ ; Hg;        E) Cu ; Fe3+

         (NO3(aq)-1  +  4 H+1  +  3 e-1   (   NO(g)    +   2 H2O     SRP = +0.96 v) – not given on your table!
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The next set of four questions refer to the following cell:

Fe | Fe3+ (0.010 M) ||  Cl- (0.020 M), Cl2 (0.10 atm) | Pt         The emf was found to be +1.51 volts at 25oC. 

13.
As this cell discharges,


A) electrons flow from the Pt electrode to the Fe electrode;         B) the Pt is oxidized; 


C) gaseous hydrogen is formed and mixes with the chlorine;


D) iron (III) is reduced to iron metal;      E) none of the above occurs.

14.
What is the standard emf for this cell?


A) 1.37 V;       B) 1.40 V;       C) 1.16 V;       D) 1.31 V;       E) 1.28 V

15.
What is the Eo for the half-reaction, Fe3+   +    3 e-  ------>  Fe  ?


A) 0.33 V;      B) -0.04 V;         C) -0.33 V;         D) 0.08 V;        E) 0.20 V

16.
The approximate value of the equilibrium constant for the cell discharge reaction is:


A) 1010;       B) 1047;        C) 1071;         D) 1024;         E) 10142
17.
What maximum mass of silver could be plated out by electrolysis of a saturated solution of silver nitrate for 1.0 hour at 1.0 ampere?      A) 0.037 g;    B) 1.1 g;     C) 1.7 g;     D) 4.0 g;      E) 6.3 g.

18.
For the electrolysis in the question above (#17), it would be predicted that:


A) silver would be deposited at the anode;       B) water would be oxidized at the cathode;


C) water would be reduced at the cathode;       D) water would be reduced at the anode;


E) oxygen would be formed at the anode.

19.
For this same electrolysis (#17), the net cell reaction would involve the production of:

A) one mole of oxygen per four moles of silver;         

B) one mole of silver per four moles of hydronium ion;


C) one mole of silver per four moles of oxygen;


D) one mole of hydronium ion per four moles of silver;


E) one mole of oxygen per two moles of hydroxide ion.

This last set of questions refer to the following cell at 25oC, for which the emf is Ecell = 0.83 V





Tl | Tl+ (0.0010 M) || Cu2+ (0.10 M) | Cu

20.
What is the standard emf, Eocell, for the cell?


A) 0.98 V;      B) 0.83 V;       C) 0.68 V;       D) 0.42 V;       E) 0.25 V

21.
What is the standard reduction potential of Tl+?  Refer to the table on the back of the anion sheet provided.              A) -0.34 V;      B) +0.34 V;       C) -1.02 V;     D) +1.02 V;      E) -0.56 V.

22.
At equilibrium, the ratio [Tl+]2 / [Cu2+], would be approximately:


A) 10-5;       B) 105;        C) 1011;         D) 1023;         E) 1014
  

23.
The emf of the cell could be increased by:


A) increasing the mass of the Tl electrode;       B) increasing the [Tl+];


C) saturating the cathode compartment with H2S, precipitating CuS;


D) increasing the volume of both solutions, but keeping the concentrations of all ion constant.


E) none of these.

