
Electrochemistry Study Guide – Multiple Choice 

Questions 1-8 refer to the Table of Standard Reduction Potentials below. 

Half-reaction E° (V) 

Fe2+  +  2 e⁻    Fe(s) −0.44 

Ni2+  +  2 e⁻    Ni(s) −0.23 

 

A student wishes to construct a thermodynamically favorable galvanic cell at 25°C using electrodes made of iron and 

nickel.  Each half cell will consist of the electrode partially submerged in a 1.0 M solution of its nitrate salt.  The two 

electrodes will be connected by separate wires to a voltmeter and the two half-cells will be connected with a salt bridge. 

1. Which of the following is true regarding the galvanic cell? 

 

(A) Fe(s) is the anode. 

(B) Fe2+ is the anode. 

(C) Ni2+ is the anode. 

(D) Ni(s) is the anode. 

 

2. Which of the following is true regarding the galvanic cell? 

 

(A) Fe2+ is reduced at the cathode. 

(B) Ni(s) is oxidized at the anode. 

(C) Ni2+ is reduced at the cathode. 

(D) Fe2+ is oxidized at the anode. 

 

3. Which of the following is true regarding the galvanic cell? 

 

(A) The mass of the iron electrode will decrease as electrons flow from the anode to the cathode. 

(B) The mass of the iron electrode will increase as electrons flow from the cathode to the anode. 

(C) The mass of the nickel electrode will decrease as electrons flow from the anode to the cathode. 

(D) The mass of the nickel electrode will increase as electrons flow from the cathode to the anode. 

 

4. What would be the initial reading on the voltmeter? 

 

(A) −0.67 V 

(B) −0.21 V 

(C) 0.21 V 

(D) 0.67 V 

 

5. Which of the following correctly describes the values of ΔG° and K? 

 

(A) ΔG° is positive, K is less than 1 

(B) ΔG° is positive, K is greater than 1 

(C) ΔG° is negative, K is less than 1 

(D) ΔG° is negative, K is greater than 1 

 

 

 

 



6. What happens to the cell potential after the cell runs for 10 minutes? 

 

(A) Voltage increases 

(B) Voltage decreases 

(C) Voltage stays the same 

(D) Voltage drops to zero and remains zero 

 

7. What happens to the cell potential when the salt bridge is removed? 

 

(A) Voltage increases 

(B) Voltage decreases 

(C) Voltage stays the same 

(D) Voltage drops to zero and remains zero 

 

8. How would the cell potential be affected if the concentration of Ni(NO3)2(aq) is changed to 1.2 M? 

 

(A) Voltage increases 

(B) Voltage decreases 

(C) Voltage stays the same 

(D) Voltage drops to zero and remains zero 

 

Zn(s)  +  Cu2+    Zn2+  +  Cu(s) 

9. An electrolytic cell based on the reaction represented above was constructed from zinc and copper half-cells.  The 

observed voltage was found to be 1.00 volts instead of the standard cell potential, E°, of 1.10 volts.  Which of the 

following could correctly account for this observation? 

 

(A) The copper electrode was larger than the zinc electrode. 

(B) The Zn2+
 electrolyte was Zn(NO3)2, while the Cu2+ electrolyte was CuSO4. 

(C) The Zn2+ solution was more concentrated than the Cu2+ solution. 

(D) The salt bridge contained KCl as the electrolyte. 

 

10. What mass of Zn will be deposited when a current of 4 amperes is passed through a solution of Zn(NO3)2 for 5 

minutes?  ( 1 faraday = 96,500 coulombs) 

 

(A) 
(4)(5)(60)(65)

(96,500)(2)
𝑔 

 

(B) 
(96,500)(5)(60)(65)

(2)(4)
𝑔 

 

(C) 
(4)(65)

(96,500)(5)(60)
𝑔 

 

(D) 
(4)(5)(60)(2)

(96,500)(65)
𝑔 

 

 



11. Which of the following has the greatest potential to be reduced? 

 

(A) Iodine molecule, I2 

(B) Magnesium atom, Mg 

(C) Bromine molecule, Br2 

(D) Potassium ion, K+ 

 

12. When the Zn-Cu2+ battery is in use, Zn(s)  +  Cu2+(aq)    Zn2+(aq)  +  Cu(s), which of the following is true regarding 

Cu(s)? 

 

(A) Cu(s) forms at the anode 

(B) Cu(s) forms at the cathode 

(C) Cu(s) forms at both electrodes 

(D) Cu(s) is removed at both electrodes 

 

13. Which one of the following statements DOES NOT apply to an electrochemical cell? 

 

(A) An oxidation-reduction reaction occurs within the cell. 

(B) Reduction occurs at the anode. 

(C) Positive ions move toward the cathode from the salt bridge. 

(D) Electrons are given up at the anode. 

 

14. Electrolysis of a dilute aqueous solution of manganese(II) iodide is expected to use 193,000 coulombs of charge.  

How many grams of manganese will be plated out of solution? 

 

(A) 9 g 

(B) 18 g 

(C) 28 g 

(D) 55 g 

Questions 15 and 16 refer to the reaction below. 

Zn(s)  +  2 H+    Zn2+  +  H2(g) 

A galvanic cell is constructed using the reaction above.  The initial [H+] is 0.1 M and [Zn2+] is 0.5 M.   All other 

conditions remain standard.   

 

15. What is the value of Q? 

 

(A) 0.02 

(B) 0.2 

(C) 5 

(D) 50 

 

16. How does the cell potential, Ecell, compare to the standard cell potential, E°cell? 

 

(A) Nonstandard Ecell is greater than standard, E°cell 

(B) Nonstandard Ecell is less than standard, E°cell 

(C) Nonstandard Ecell is equal to standard, E°cell 

(D) Nonstandard Ecell is zero. 

 



17.  

Al(s)  +  Cr3+    Al3+  +  Cr(s)  E° = 0.92 V 

Al3+  +  3 e⁻    Al(s)   E° = −1.66 V 

 

According to the information above, what is the standard reduction potential for the half-reaction  

Cr3+  +  3 e⁻    Cr(s) 

 

(A) 2.58 V 

(B) 0.74 V 

(C) −0.74 V 

(D) −2.58 V 

 

… Cr2O7
2⁻    +    … H+  +    … e⁻        …Cr3+    +    … H2O 

18. When the equation for the half-reaction above is balanced, what is the ratio of the coefficients  

H2O : Cr3+? 

 

(A) 7 : 1 

(B) 7 : 2 

(C) 14 : 1 

(D) 14 : 2 

 

 

Questions 19 and 20 refer to the thermodynamically favorable electrochemical cell below. 

19. Which of the following is the balanced chemical equation for the 

thermodynamically favorable reaction that occurs in the electrochemical 

cell to the right. 

 

(A) 2 Ag(s)  +  Cd(s)    Cd2+(aq)  +  2 Ag+(aq) 

(B) 2 Ag+(aq)  +  Cd(s)    Cd2+(aq)  +  2 Ag(s) 

(C) 2 Ag(s)  +  Cd2+(aq)    Cd(s)  +  2 Ag+(aq) 

(D) Ag+(aq)  +  2 Cd(s)    2 Cd2+(aq)  +  Ag(s) 

 

 

20. Which of the following DOES NOT correctly describe the movement of ions 

in the cell? 

 

(A) NO3⁻ ions from the salt bridge move toward the half-cell containing the Cd electrode. 

(B) Cd2+
 ions move through the wire toward the half-cell containing the Ag electrode. 

(C) The mass of the Cd electrode decreases and the [Cd2+] ions increases as Cd atoms are turned into Cd2+ ions. 

(D) The mass of the Ag electrode increases and the [Ag+] ions decreases as Ag+ ions are turned into Ag atoms. 

 

Flow of e⁻ 


