Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 20. Electrochemistry 

1.  Which element is reduced in the reaction
Fe(CO)5(l) + 2HI(g) → Fe(CO)4I2(s) + CO(g) + H2(g)

(a) Fe





(b) C

(c) O





(d) H

(e) I

2.  Which element is oxidized in the reaction 

Fe(CO)5(l) + 2HI(g) → Fe(CO)4I2(s) + CO(g) + H2(g)

(a) Fe





(b) C

(c) O





(d) H

(e) I

3.  Which of the following reactions is a redox reaction? 
(a) K2CrO4 + BaCl2 → BaCrO4 + 2KCl

(b) Pb2+ + 2Br- → PbBr2 

(c) Cu + S → CuS
(d) NH3 + H+ → NH4+
(e) none of these.
4. Which one of the following reactions is a redox reaction? 
(a) NaOH + HCl → NaCl + H2O

(b) Pb2+ + 2Cl- → PbCl2 

(c) AgNO3 + HCl → HNO3 + AgCl
(d) 2Al + 3Cl2 → 2AlCl3

(e) none of these.
5. Which substance is serving as the reducing agent in the following reaction? 

Fe2S3 + 12HNO3 → 2Fe(NO3)3 + 3S + 6NO2 + 6H2O

(a) HNO3




(b) S

(c) NO2




(d) Fe2S3
(e) none of these.
6. Which substance is serving as the reducing agent in the following reaction? 

14H+ + Cr2O72- + 3Ni → 3Ni2+ + 2Cr3+ + 7H2O

(a) Ni





(b) H +
(c) Cr2O72-




(d) H2O

(e) None of these.
7. Which substance is the oxidizing agent in the following reaction? 

Pb + PbO2 + 2H2SO4 → 2PbSO4 + 2H2O

(a) Pb





(b) H2SO4
(c) PbO2




(d) PbSO4
(e) None of these.
8. What is the coefficient on Fe(OH)2 when the following redox equation is balanced?  
BrO- + Fe(OH)2 → Br- + Fe(OH)3  (basic solution) 

(a) 1





(b) 3

(c) 2





(d) 5

(e) none of these.
9.  What is the coefficient on the permanganate ion when the following equation is correctly balanced? 

MnO4- + Br- → Mn2+ + Br2 (acidic solution) 

(a) 1





(b) 2

(c) 3





(d) 5

(e) none of these.
10. What is the coefficient on H2O when the following equation is correctly balanced? 

ClO- + S2O32- → Cl- + SO42- (basic solution) 

(a) 1





(b) 2

(c) 3





(d) 4

(e) none of these.
11. What is the coefficient on Fe3+ when the following equation is correctly balanced? 

CN- + Fe3+ → CNO- + Fe2+ (basic solution) 

(a) 1





(b) 2

(c) 3





(d) 4

(e) none of these.
12. The half-reaction occurring at the cathode in the voltaic reaction: 

3MnO4- (aq) + 24H+(aq) + 5Fe(s) → 3Mn2+(aq) + 5Fe3+(aq) + 12H2O(l) 

(a) MnO4- (aq) + 8H+(aq)+ 5e- → Mn2+(aq) + 4H2O(l)

(b) 2MnO4- (aq) + 12H+(aq)  + 6e- → 2Mn2+(aq) + 3H2O(l)

(c) Fe(s) → Fe3+(aq) + 3e-
(d) Fe(s) → Fe2+(aq) + 2e-
(e) Fe2+ → Fe3+(aq) + e-
13.  Which transformation could take place at the anode of an electrochemical cell? 

(a) Cr3+ → Cr2O72-




(b) F2 → F-
(c) O2  → H2O





(d) HAsO2 →As


(e) none of these.
14. Which one of the following substances can be oxidized by O2 in acidic solution? 

(a) Cl-




(b) Zn2+

(c) Mg2+



(d) H2


(e) none of these.
15.  A spontaneous electrochemical reaction has 

(a)  ∆G° = 0; E° = 0; and K > > 1 

(b)  ∆G° < 0; E° > 0; and K < 1 

(c) ∆G° > 0; E° < 0; and K > 1 

(d) ∆G° > 0; E° = 0; and K > > 1

(e) ∆G° < 0; E° = 0; and K > > 1

16. What is the value of E for the following reaction when the concentration of Zn2+ is 0.00020 M and the concentration of Pb2+ is 1.0 M? 

Pb2+(aq) + Zn(s) → Zn2+(aq) + Pb(s) 

(a) 0.63 V



(b) 0.52 V

(c) 0.85 V



(d) 0.41 V

(e) 0.74 V

17. What is the concentration of Zn2+ when the following cell has the potential of 1.30 V at 25°C? 

Zn(s) | Zn2+(X M) | | Cu2+  (1.0 × 10-5 M) | Cu(s)

(a) 1.0




(b) 1.7 × 10-12

(c) 4.4 × 10-87



(d) 4.1 × 10-9
(e) None of these.

18. What is the voltage (in volts) of the following cell at 25°C? 

Cu(s) | Cu2+(1.00 M) | | Ag+  (1.0 × 10-3 M) | Ag(s)

(a) 0.11



(b) 0.28
(c) 0.37



(d) 0.55

(e) None of these.

19. The mass of chromium (in mg) deposited by passing a 27.1 mA current through an aqueous solution of Cr(NO3)3 for 989 seconds is _______________.  

(a) 14.5




(b) 43.5

(c) 4.83




(d) 27.9

(e) 96.5

20. A solution of a certain metal ion, Mn+, [Atomic wt. = 110.0] is electrolyzed using a current of 0.75 A for 30.0 min. If 0.5130 g of the metal are deposited on the cathode, what was the charge, n+, on the metal ion? 

(a) 1





(b) 2

(c) 3





(d) 4

(e) not enough information to determine the charge on the metal ion.  
21. A cell composed of a silver electrode in a 1.00 M 
solution of Ag+ and a hydrogen electrode in a solution

of unknown hydrogen ion concentration is shown to the

right. If the emf of this cell is 1.25 V when the

pressure of hydrogen gas is 1.00 atm, what is the pH

of the unknown solution? 

(a) -7.6




(b) 7.6

(c) 2.51 × 10-8




(d) 1.0

(e) 0.0

22. If, for a reaction in a voltaic cell both ∆H° and ∆S° are positive, which of the following statements is true? 

(a) E°cell will increase with an increase in temperature.

(b) E°cell will decrease with an increase in temperature.

(c) E°cell will not change when the temperature increases.

(d) ∆G° > 0 for all temperatures.
(e) none of the above statements is true. 
23. The equilibrium constant at 25°C for the reaction 

2Al (s) + 3Cu2+(1.0 M) ⇄ 2Al3+(1.0 M) + 3Cu(s)

is approximately:

(a) 10203




(b) 1034
(c) 1068




(d) 10-203

(e) none of these.

24. An antique automobile bumper is to be chrome plated. The bumper is immersed into an acidic solution of potassium dichromate, K2Cr2O7, and serves as the cathode of an electrolytic cell. If the current is 10.0 amperes, how long will it take to deposit 100 grams of Cr(s) onto the bumper? [Atomic mass Cr = 51,996]. 

(a) 10.3 days




(b) 1.29 days


(c) 309 min 




(d) 76.3 s

(e) 2 mo, 25 days, 14 h, and 6s.

25. In an electrolytic cell 0.064 g of copper was deposited from copper(II) sulfate solution. How many grams of sodium would be produced if the same electron flow were passed through molten sodium chloride?  

(a) 0.012 g




(b) 0.023 g

(c) 0.046 g




(d) 0.088 g

(e) none of these.

26. How many grams of Ca metal could be produced by the electrolysis of molten CaBr2 using a current of 30.0 amp for 10.0 hours? 

(a) 22.4 g




(b) 448 g

(c) 0.0622 g




(d) 224 g

(e) none of these.

27. How many grams of copper metal can be obtained by passing a current of 12 amps through a solution of CuSO4 for 15 minutes? 

(a) 0.016 g




(b) 3.6 g

(c) 7.1 g




(d) 14 g

(e) none of these.

28. Cathodic protection of a metal pipe against corrosion usually entails

(a) attaching an active metal to make the pipe the anode in an electrochemical cell. 

(b) coating the pipe with another metal whose standard reduction potential is less negative than that of the pipe. 

(c) attaching an active metal to make the pipe the cathode in an electrochemical cell. 

(d) attaching a dry cell to reduce any metal ions which might be formed. 

(e) coating the pipe with a fluoropoymer to act as a source of fluoride ions (since the latter is so hard to oxidize). 
29. Using the following data

PbO2(s) + 4H+(aq) + SO42-(aq) + 2e- → PbSO4(s) + 2H2O(l); 

E°1 

PbO2(s) + 4H+(aq) + 2e- → Pb2+(aq) + 2H2O(l); 



E°2 

If the value of E°1 = +1.69 V and E°2  = +1.46 V, determine the value of Ksp at 25°C for the reaction:  

PbSO4(s) → Pb2+(aq) + SO42-(aq)?

(a) 2.57 × 10105


(b) 3.89 × 10-105

(c) 5.9 × 107



(d) 1.7 × 10-8
(e) none of these is within 5% of the correct answer.

