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 7 c) AT d) Au3
2) What is the oxidation number on chromium in the dichromate ion (Cr2072')?

a)+7 b) +3 c)+6 d) +12
3) What is the entropy of a process that has a AH of 326J/mol at 18°C?

a) 18.1 J/mol K b) 2.24 J/mol K

¢) 5868 J/mol K d) 1.12 J/ mol K

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)l &IV b) II & IIT Ol &IV d)I &III

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

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

reduced to CI- in a system will a cell potential of +2.20V?
a) -3.18x105 J b) -1.06x100 J ¢)-1.27x106 ) d) -6.37x103 J

7) Which of the following cations would be reduced in aqueous solution?
a) Ba2t b) Pb2+ ¢) Lit d) Na*

8) Which of the following processes would lead to greater entropy?
a) synthesizing aspirin
b) growing a tree
¢) organizing your dorm room
d) turining your chemistry notes into confetti
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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) — Fe2T(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: Brp + SOp — 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: Li»S — 2Li" + S2-  Use the table on the cover sheet to:
a.) Calculate AH

Answer a:
b.) Calcuate AS

Answer b:
c.) Calculate AG 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: A3 (aq) + Cr(s) — Cr3T(aq) + Al(s)

a.) What is the E¢]] under standard conditions? Answer a:

b.) What is the Egejj at 25°C if [AI3+] = 0.50M and [Cr3*+] = 0.75M?

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

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

b.) What is the value of AG at 100°C? Q = 1.63 at this temperature.

Answer b:

c.) What is the value of AG 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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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? 1) D
a) Fe3+ b) Cr3+ ¢) A3+ Cél),.,A@
2) What is the oxidation number on chromium in the dlchromate ion (Cr2072 )? 2) &
a)+7 b) +3 d) +12
R R R L AU ey A
3) What is the entropy of a process that has a AH of 326J/mol at 18°C? 7 C/Qi( jf:o 3H_DN
a) 18.1 J/mol K b) 2.24 J/mol K
¢) 5868 J/mol K Qx A . 2365w dBJML2)J/ mol K
T naf 1<y Tl 12 ¥ lmot 1< N
4) Which of the following statements are true? 4 _b
I) electrons move toward the cathode
II: electrons move toward the anode
(IID cations move toward the cathode
I'V: anions move toward the cathdoe
)l &IV b) II & III Ol &IV /@I & 110

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

<2) 0.974> b) 0.755 ) 1.32 d)1.03  [(=p PR AEEST
LGz =T ni L 5.4T = =80T o (2014 1) bin i UM“*O/J?‘PMN
6) What is the maximum electrical work that can be done when 3 moles of C12 are ‘ 6)
reduced to CI” in a system will a cell potential of +2.20V? 2mel Ty Z(M \” > bmote”
a)-3.18x105 J b)-1.06x1061  (¢)-1.27x106] ) d) 637x105 ]
Wz = F8 = — (G uES Sumon (23:0V)
7) Which of the followmg catlons would be reduced in aqueous solution? 7
a) Ba2t / b P% ¢) Lit d) Na*
8) Which of the following processes would lead to greater entropy? 8) L

a) synthesizing aspirin
b) growing a tree
c). organlzmg your dorm room
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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. Answera: "€ (S Co™ ca

b.) What is the 1/2 reaction at the anode? Answerb:  Fe ¢y — [e “rag +ae”
c.) What is the 1/2 reaction at the cathode? Answerc: [ Q”{_ afyt de” -

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

~ 02N~ 0.u

N

e.) Would Fe(s) spontaneously reduce Co2™ to the free metal?  Answer e: \{ p

f.) Is this a Galvanic cell? Answer f: __Ne &

2) Balance the following equation: Brp + SOy — Br - + SO42‘
a.) In acidic solution:

Answera;_ 107, T 805 & A0

T = 86T

b.) In basic solution:

- Pyt - ~ - 7 .2 - [
Answer b: 1% o, + 80+ UDHT = BT+ 80U T 4+ AN O
c.) What element was oxidized in the reaction? Answer ¢ SU e
. . ¢ '
d.) What element was reduced in the reaction? Answerd: v nge

e.) How many electrons were transferred in the balanced equation? Answere: o427
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3) Given the following reaction: leS — 2Lit + §2-
a.) Calculate AH

o, WS} ; + (4

Use the table on the cover sheet to:

WS
-~ Answera:_— &2 " Ima)

3w

Trad
b.) Calcuate AS T ’
/ S~ }E .’ | g’
. ) , Answerb: —O.0(% ol I
/K,\hx T N (T ; .
[N “ P
.
%2 ol I

Answerc: — @D

ol aa'el! (b .
- ”UC‘.E /’wmo - 0{'6 Tl mol e /Qu Lo 2 }\»’\n@%’
d.) At what temperature (°C) does this reaction transition between spontaneous & nonspontaneous?

fL&/

Answerd: H97%°0

Alo.]D K- 373,09 = Hanz0¢

(AR N

4) A cell uses the following reaction: A13+(aq) + Cr(s) — Cr3+(aq) + Al(s)

Answera; — Q.4

a.) What is the E¢e]j under standard conditions?

~LbLLV—={-0.y) = ~0.9%

b.) What is the Eqej at 25°C if [AB+] = 0.50M and [Cr3+] = 0.75M?
Answerb:  —O.IAB0Y

-0 %‘? TN .
ﬁ— = - — ,:M 7o
= - [N %

£--0q7y-L9

=0, QB‘V”IZO (O85!

c.) What is AG under standard conditions? = — .43 Y —O.063H T

Answer c
. /w’?/\i (: C:” s mf - %"’\( O G S S /( 4\\ / - ™
R L2000 HES ~ lwrmo! J- AT
d.) What is AG under the conditions described in part b? e RS
[ A
Answer d:_Tch lo'] Lol

D= (3,455 > vmod (-0.3235 v
=+ 4630 S ol
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5) For the reaction A(aq) +2B(aq) — C(aq) AG®=-3.974 kJ/mol

Answer a: 4 el ?/Cf

a.) What is the value of K at 25°C?
/f,\}\, G\S o 2 /Qi:‘f\‘ ]}x/\ 7(‘5 o hs / AN )‘g

- /?)mq”)[._z %\S/{/\mO{ = *‘(\(/‘,&« \.f)\IOW:{;?’Z‘S/m\J @(? ?(; ;.O \(Z)Ql/\\C

Dak= 160319 K= "UOTS = 4 qupe
b.) What is the value of AG at 100°C? Q = 1.63 at this temperature.

Answer b: o
A G\ = ACHQ"{‘ FZ:\{ /Qj‘ﬂ@ - R
bHEESE
DG =297 @Y mol + J & 21 /Q\('”;JQ 154 LAT62)
RCRE W k"}/md + L3157 b‘“/f/‘@‘ = 5% RE) g

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

Q - a /’1()/\“ i«sz
= Aol o) Answer ¢+ 9512 “lmol

Qi a\,aw,\p/q - 5«52"‘:‘{,@0}

AG= =299 ol + [y 0167 ¥ i) (298,19 3\(6 55661)

LO 20O OIS

V\

o by

‘Z\X/hw() S = o 9, (; o f m@f

- 7 Qs 25 ] SRS B
- LAy sl S8 N

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

a.) What is the reduction 1/2 reaction? Answera: N 3T 120" = N

Answer b: 3

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

0. OOBH R winl

d.) How many moles of Ni(s) would be produced? Answer c:
HSmin ! f\?x L RNOOS

& ! ')
" %_i@ S )g Qé%ffﬁi = O0699997 e — (\l&_;)w) 0.00% 2 OF mol M (5?’"@0
C'LQIL¥%L:) ,"WO; \5(’(\\0 _ QD,?}\{XQ[(V)% Y,

e.) What mass of Ni(s) would be produced? Answerd: O, 201 o O
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