
 

EXAM 3 REVIEW KEY 
(Miller’s section) 

Leaders:  Deborah and Ethan 
Course:  CHEM 178 

Instructor:  Miller/Huang 
Date:  11/14/17 

 
I’m a bit rusty on these topics, which is my bad, so just wanted to clarify/correct some things 
from today’s review: 

● The more negative an E°red value, the lower its oxidizing agent capability, the higher its 
reducing agent capability, and the higher its potential energy of electrons. It was 
brought to my attention after most students had already left that the summary chart I 
drew y’all was right the first time before I confused myself. 

● When writing half-reactions, the electrons transferred are on the reactant side for 
species that are reduced and are on the product side for species that are oxidized. For 
the reduction reaction in question 7, I was told that I wrote Tl+ (aq) → Tl (s) + e- on the 
board rather than what I had in my notes, Tl+ (aq) + e- → Tl (s) (the right way!). 

● I was asked how you know which “version” of copper and silver to add on the reactant 
and product sides for part a of question 8. Once you identify which species is reduced or 
oxidized (based on their E°red values), you have to choose the “version” of the species that 
is reduced or oxidized. So for example, once we determine that platinum (of Pt2+ / Pt(s)) 
is the species reduced in a reaction, then the Pt2+ “version” of platinum must be on the 
reactant side because that’s the one that’s reducing from an oxidation state of 2+ to 0. 

● Last but not least, while the “standard state conditions” I went over in a few sessions do 
exist, the temperature condition doesn’t apply to these electrochemistry/thermodynamic 
values that we’ve gone over (EX: S°, ∆G°, etc). The degree symbol in these cases is just 
telling us that the reaction contains pure substances, gases at 1 atm and solutions at 1 
M. I had him clarify a bit today in lecture but I’ll copy and paste part of his email 
response to me: 

○ “Standard states are with respect to any specified temperature. The data in the 
tables of the textbook are values for substances in their standard states at 298.15 
K. The textbook could give values of heats of formation and standard entropies 
for 500.00 K, if they so chose. The values of these thermodynamic values will be 
different. This is one reason behind equilibrium constants being dependent only 
on temperature, but not on pressure, because standard states mean a constant 
pressure value of 1bar (which is very close to 1 atm, so we say 1atm).” 

● That’s it. Hope this cleared some things up and apologies for any confusion! Good luck.  
 

1. A voltaic cell is formed at room temperature (25°C) by a silver strip immersed into an 
aqueous 1.0 M Ag+ solution and an iron strip is immersed into an aqueous 1.0 M Fe2+ 
solution. 

 
a. Write the balanced equation for the reaction that occurs in this cell 

 
2Ag+(aq) + Fe(s) → Fe2+(aq) + 2Ag(s) 

 



b. Calculate E°cell (see table on the next page) 

 

E°cell = 0.80 - (-0.44) = 1.24 V 

 

c. Calculate ΔG° 
 

ΔG° = -nFE°cell = -2(96485)(1.24) = -2.39 x 105 J 
 

d. Is this reaction spontaneous? 
 
Yes (negative ΔG°) 

 
2. The voltaic cell from problem (1) is now formed at room temperature by immersing a 

silver strip into an aqueous 3.0 M Ag+ solution and an iron strip into an aqueous 0.1 M 
Fe2+ solution. Calculate the Ecell. 

 
Ecell = E°cell - (0.0592/n)logQ 

 
Q = [Fe2+]/[Ag+]2 = (0.1)/(3.0)2 = 0.011 
 
Ecell = 1.24 - (0.0592/2)log(0.011) 

 
Ecell = 1.30 V 



 

3. NaCl(aq) is being electrolyzed. 
a. What can be oxidized in the solution? 

Cl- (aq) → Cl2  (g) 
H2O (l) → O2 (g) 

b. What can be reduced in the solution? 
Na+ (aq) → Na (s) 
H2O (l) → H2 (g) 

c.  What is the minimum voltage necessary to yield Na(s) and Cl2(g)? 
-4.07 V 

 
4. Consider the reaction 

2 Al3+ (aq) + 3 Sn (s) → 2 Al (s) + 3 Sn2+ (aq) Eocell = -1.539 V 
a. How many moles of electrons are transferred for 6 moles of Al3+ (aq)? 

18 moles of electrons 
b. Which component is the strongest reducing agent? 

Al(s) 
 



5. From the list below, identify the which species is the strongest reducing agent and 
which species is the strongest oxidizing agent: 

 
a. Fe3+ : strongest oxidizing agent 

 

b. Cu 
 

c. Zn 
 

d. Al3+ 

 

e. Zn2+ 

 

f. Fe2+ 

 

g. Al : strongest reducing agent 
 

h. Cu2+ 

 

6. Balance the following redox reaction in acidic media: 
 

Cr2O72- (aq) + HNO2 (aq) → Cr3+ (aq) + NO3- (aq) 
 
3 HNO2(aq) + 5 H+ (aq) + Cr2O72- (aq) → 3 NO3- (aq) + 2Cr3+ (aq) + 4 H2O (l) 
 

7. A Tl+(aq) solution is electrolyzed with a current of 10.9 A. What mass of Tl(s) is produced 
after 2 days? (1 mol Tl = 204.4 g) 
3990 g Tl(s) 

a. What amperage is required to plate out 0.50 moles Tl(s) from a Tl+(aq) solution in 
a period of 5 hours? 
2.68 A 

 
8. Construct a galvanic cell consisting of Cu(s)/Cu2+(aq) (E°red = +0.337 V) and Ag(s)/Ag+(aq) 

(E°red = -0.7994 V) half-cells under standard conditions at 25ºC and a KNO3(aq) salt 
bridge. Be sure to label: the solutions, the balanced half-reactions in each half-cell, the 
direction of electron flow, and the the direction of salt ion flow. 



 
 

a. Write the balanced redox reaction for this galvanic cell. 
Cu2+ (aq) + Ag (s) → Cu (s) + Ag+ (aq) 

b. Calculate ΔE°.  
+1.136 V 

 
9. As E°red values decrease/become more negative: the reducing agent strength increases, 

the oxidizing agent strength decreases, and the potential energy of electrons increases.  
 

10. On the following axes, draw the titration curve you would expect to observe if 50.0 mL 
of a 0.350 M ammonia base solution, NH3(aq), is titrated with a standard 0.283 M 

hydrochloric solution at 25°C. Kb(NH3) = 1.8 x 10-4 and the initial [OH-] is 0.007 M. The 
dotted line indicates where the equivalence point is reached during the titration. 

 
a. Is the pH of the equivalence point less than, equal to, or greater than 7? 

Less than 7 



b. What volume (in mL) of HCl(aq) is needed to achieve the equivalence point? 
62 mL 

 
11. **Correction: at temperatures of 25°C and 1227°C** 

For the reaction CO2 (g) + H2 (g)→ CO (g) + H2O (g), calculate ∆G° at 25°C and 1227°C and 
find the T when ∆G° is 0. Assume that the enthalpy and entropy changes for this 
reaction do not change in this temperature range. 

 T = 298 K ∆H°f (kJ/mol) S° (J/mol-K) 

CO(g) -110.5 197.9 

CO2(g) -393.5 213.6 

H2(g) 0 130.58 

H2O (g) -241.82 188.83 

 
∆G°(25°C) = 28.5 kJ 
∆G°(1227°C) = -22.65 kJ 
When ∆G° = 0 kJ for this reaction, T = 967.8 K so  

T > 967.8 K: spontaneous  
T < 967.8 K: nonspontaneous  

a. At 1227°C, Kp for this reaction is > 1 (products favored). 
b. At 25°C, Kp for this reaction is < 1 (reactants favored; are unreactive). 

 
 
 

 


