Chapter 17 Focus Questions
Section 1

1. Define electrochemistry.

2. What two processes is it concerned with?

3. Oxidation (loses, gains) electrons. The reducing agent is (oxidized, reduced) and therefore is the one that (loses, gains) electrons.

4. Reduction (loses, gains) electrons.

5. When are electrons transferred? What type of energy does this chemical turn into?

6. Why is a salt bridge necessary for a galvanic cell to operate?

7. What occurs at the anode? The cathode? Which agent must be at the anode? The cathode? So electrons flow from the (anode, cathode) to the (anode, cathode).

8. What is the driving force allowing a galvanic cell to operate? What is its symbol? What is its unit?

9. What are three ways to measure emf of a galvanic cell?

Section 2

1. Look at Fig. 17.5(a). Which substance is the reducing agent? Explain how you figure that out.

2. Why is a Pt electrode used?

3. How many volts is the reduction of hydrogen assigned?

4. How do you think the half-cell potentials were obtained in Table 17.1?

5. By convention, all half-cell potentials are always written as (reduction, oxidation), which means that electrons will be written on the (left, right) side.

6. What is a standard reduction potential?

7. To get the potential for he oxidation half reaction, what must be done to the potential value given in the table?

8. How do you get the half reactions to balance? What must be done to ξ0?

9. How did your author know to reverse the copper half reaction and not the iron half reaction?

10. Read over sample exercise 17.1 and do #27.

11. For the following cell: Al | Al3+ | Pb2+ | Pb. Which is the anode? The cathode? Which is being oxidized? Reduced?
12. For a cell in which all components are ions, what is required? How do you represent this in line notation? Give an example.

13. When will a cell run spontaneously?

14. Look at Fig. 17.1. Why is a Pt electrode used on the cathode side? Looking at this figure, write the line notation for this cell. Confirm your answer with the answer given on top of page 847.

15. Read over sample exercise 17.2 and do #29.

Section 3

1. If there is a potential difference of 1 V between two electrodes, how much work is required to push 1 C of charge through?

2. Why is it necessary for some energy to be wasted? (Note that this concept deals with section 9 from chapter 16, which we skipped).

3. What is the equation to calculate the actual work done when charge flows through a cell with a potential difference?

4. What is the charge on one mole of electrons called? What is its conversion factor to go to C/mol e?

5. How do you calculate the efficiency of a cell?

6. What is the equation that related free energy change and cell potential? Are the related directly or inversely? Use this equation to explain why ξ0 must be positive.

7. Read over sample exercise 17.3 and do #37.

8. Read over sample exercise 17.4. How did your author know that HNO3 is the oxidizing agent? Read the part about aqua regia and recall the movie “Atom Bond”. Do #49.

Section 4

1. Read over sample exercise 17.5 and do #55.

2. If concentrations are not equal on both sides of a galvanic cell, what will nature try to do?
3. Nature does this by:

Transferring electrons from (lower, higher) concentration compartment to (lower, higher) concentration so that:

1. the ion concentration will decrease due to plating on the electrode in the high concentration department.
2. the ion concentration will increase due to the electrode dissolving in the low concentration department.
      4.  What is a concentration cell?

5.   Read over sample exercise 17.6 and do #56.
6.   Does Q depend on concentrations? Does ΔG depend on Q? So then, does ΔG

      depend on concentration?
7. What is the equation that relates ΔG and cell potential? What is the equation that relates ΔG and Q?

8. Substitute the first equation into the second, and derive the NERNST EQUATION (which relates cell potential and concentration).

9. What is the NERNST equation at 25°C?
10. What is a “dead battery”?

11. Read over sample exercise 17.7 and do #61.
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