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Exam 4

30 April 2019

Signature: ID Number:

Avogadro’s Number: 
6.022 x 1023 particles/mole
R values: 8.314 J/mol K

8.314x10-3kJ/molK
0.0821 L atm/mol K

K = °C + 273.15
Kw = 1.0x10-14

F = 96485 C/mol (J V-1 mol-1)

PV = nRT

M1V1 = M2V2

Note that entire exam packet, including periodic 
table and any other supplementary material must 
be turned in or points will be deducted.

ln[A] = -kt + ln[A]0

[A] = -kt + [A]0

t1/2 = [A]0/2k

1/[A] = kt + 1/[A]0

t1/2 = 1/(k[A]0)

t1/2 = 0.693/k

Avg Rate = ([Final] – [Initial])/time
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k = Ae−Ea/RT

ln k = (−Ea/RT) + ln A

Kp = Kc • (RT)Δn

-b±(b2-4ac)(1/2)

2a

pH = -log[H3O+]

pOH = -log[OH-]

pKa or b = -log[Ka or b]

[H3O+] = 10-pH

[OH-] = 10-pOH

[Ka or b] = 10-pKa or b

% Ionization = ([H3O+]eq/[HA]initiial)*100

∆G = ∆H – T∆S

S = ∆H/T

∆Hrxn = Σ∆Hprod – Σ∆Hreact

∆Srxn = Σ∆Sprod – Σ∆Sreact

∆Grxn = Σ∆Gprod – Σ∆Greact ∆G = ∆G° + RT lnQ

∆G° = − RT lnK

E°cell = E°cathode − E°anode

∆G = − nFE

E°cell = (RT/nF) lnK

E = E°cell − (RT/nF) lnQ

C = I • t

nF = At wmax = − nFE

2H2O(l) + 2e- à H2(g) + 2OH-(aq)  Ered = - 0.83V
2H2O(l) à O2(g) + 4H+(aq) + 4e- Eox = -1.23V
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MULTIPLE CHOICE (2 pts each): Write the letter corresponding to the correct answer on the line next
to each question.  The LETTER ASSOCIATED WITH THE CORRECT ANSWER MUST BE
WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1) Which of the following would be the strongest oxidizing agent?
a) Fe3+ b) Cr3+ c) Al3+ d) Au3+

1)

2) What is the oxidation number on  chromium  in the dichromate ion (Cr2O72-)?
a) +7 b) +3 c) +6 d) +12

2)

3) What is the entropy of a process that has a △H of 326J/mol at 18°C?
a) 18.1 J/mol K b) 2.24 J/mol K
c) 5868 J/mol K d) 1.12 J/ mol K

3)

4) Which of the following statements are true?
I: electrons move toward the cathode
II: electrons move toward the anode
III: cations move toward the cathode
IV: anions move toward the cathdoe

a) I & IV b) II & III c) II & IV d) I & III

4)

5) What is the equilibrium constant for a process with a stadard Gibbs Free Energy value
of  0.0654kJ at 28°C?

a) 0.974 b) 0.755 c) 1.32 d) 1.03

5)

6) What is the maximum electrical work that can be done when 3 moles of Cl2 are

reduced to Cl- in a system will a cell potential of +2.20V?
a) -3.18x105 J b) -1.06x106 J c) -1.27x106 J d) -6.37x105 J

6)

7) Which of the following cations would be reduced in aqueous solution?
a) Ba2+ b) Pb2+ c) Li+ d) Na+

7)

8) Which of the following processes would lead to greater entropy?
a) synthesizing aspirin
b) growing a tree
c) organizing your dorm room
d) turining your chemistry notes into confetti

8)
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Maria Donnelly
A solutions key is not currently available.  If I am able to finish making up your exam 4 early 
enough, I will add the solutions tonight, but I cannot guarantee this will be possible.



SHORT ANSWER (14 pts each): Completely answer all of the following questions.  Read all questions
carefully!!! Show all work. Make sure to include units and report all mathematical answers to the correct
number of significant figures.  Write final answers in designated locations when indicated.

1) Given the overall cell reaction: Co2+(aq) + Fe(s) → Fe2+(aq) + Co(s)

a.) Write the cell diagram. Answer a: _________________________________________________

b.) What is the 1/2 reaction at the anode?                     Answer b: ___________________________

c.) What is the 1/2 reaction at the cathode?                  Answer c: ___________________________

d.) Calculate the standard cell potential for this cell.               Answer d: _____________________

 e.) Would Fe(s) spontaneously reduce Co2+ to the free metal?     Answer e:__________________        

f.) Is this a Galvanic cell?                                                            Answer f: ____________________

2) Balance the following equation:            Br2 + SO2 → Br - + SO42-

a.) In acidic solution:

Answer a:______________________________________________________________________

b.) In basic solution:

Answer b:_______________________________________________________________________

c.) What element was oxidized in the reaction?                       Answer c:______________________

d.) What element was reduced in the reaction?                        Answer d: _____________________

e.) How many electrons were transferred in the balanced equation?    Answer e: _______________
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3) Given the following reaction: Li2S → 2Li+ + S2-      Use the table on the cover sheet to:
a.) Calculate △H
                                                                                                      Answer a:____________________

 
b.) Calcuate △S
                                                                                                      Answer b:____________________

c.) Calculate △G at 25°C
                                                                                                      Answer c: ___________________

d.) At what temperature (°C) does this reaction transition between spontaneous & nonspontaneous?

     Answer d:____________________

4) A cell uses the following reaction: Al3+(aq) + Cr(s) → Cr3+(aq) + Al(s)

a.) What is the Ecell under standard conditions?                  Answer a: _______________________

b.) What is the Ecell at 25°C if [Al3+] = 0.50M and [Cr3+] = 0.75M?
                                                                                              Answer b:________________________

c.) What is △G under standard conditions?
                                                                                               Answer c: _______________________

d.) What is △G under the conditions described in part b?
                                                                                                Answer d:_______________________
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5) For the reaction   A(aq) + 2B(aq)  → C(aq)    △G° = -3.974 kJ/mol

a.) What is the value of K at 25°C?                                              Answer a:____________________

b.) What is the value of △G at 100°C?  Q = 1.63 at this temperature.
           
                                                                                                    Answer b:_____________________

c.) What is the value of △G at 25°C if [A] = 0.200M, [B] = 0.150M, [C] = 1.20M ?

                   Answer c:_____________________

6) A 0.368 A current is passed through molten NiCl3 for 45 minutes.

a.) What is the reduction 1/2 reaction?         Answer a: __________________________________

b.) How many electrons are transferred in this process?              Answer b: ___________________

d.) How many moles of Ni(s) would be produced?                     Answer c: ___________________

e.) What mass of Ni(s) would be produced?                                Answer d: ___________________
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