TeSt'4 ReSUIt The highest grade is 130; the lowest one is 30; the class average is 89

Answersto Test-4-Spring 2007

‘/ Please come to my office hours or talk to your classmatesif you cannot get the right answers.
If you find any grading error, please let me know.

Multiple choices:

1. (b)
2. (8
3. (@
4. (¢
5. (b
6. (b)
7. (8
8. (8
9. (@
10. (b)
Problems.
1
a) Ag* + e —> Ag (s) E,, =0.799V
K., = [Ag'][CI] = 1.82x10™°
K —10
[Ag]=—2 -18XI0 7 4 e 0em
[CI] 0.0100
0.0592 1 0.0592 1
E=E, . - Log———=E, . - Log - =0.340V
n [Ag'] 1 1.82x10
(b) AgCI (s) + e -—--> Ag (s) + CI' Ef\gCI =0.222V
[CI]1=0.0100 M
E=Ely - 0.0592 Log% =Bl - o.oisgz Log (0.0100) = 0.340V
2.

2MnO, + 5H,S0, <> 2Mn* + 580> + 4H'+3H,0



(A) Fe?* +Ce™ <=>Fe* +Ce**
(B) Fe* —» Fe* +e (Anode)

Ce" +e —» Ce* (Cathode)

©)
0.0592 [Fez+]
L
. 0.0592, [Ce™]
0
ESyStem - ECe4*/Ce3* N 1 lo [Ce4+]

(D) Equivaent point volume:

CCe4+ VCe“* = CFe2+ \/Fe2+
C 2+V 2+ . .
= Fe Ve _ 0.0100x50.00 _ 50.0mL
“ " C_. 0.100

(a) Addition of 0.00 mL of Ce*"; before the equivalence point

absence of Fe**
Hence: no sufficient information for E,,,,,,

(b)Addition of 25.00 mL of Ce*"; before the equivalence point: excess of Fe**

. 00592, [Fe’']
Esysem =E S 1 Iog [Fe?nt]
(50.00mLx0.100M — 25.00mLx0.100M)
0.0592 (50.00+ 25.00)mL
—0.68— | —0.68V
1 (25.00mLx0.100M)
(50.00+ 25.00)mL

1) Addition of 50.00 mL of Ce*"; at the equivalence point:

0 0
£ = ruee PEotiee g qany

stem
¥ 2




3) Addition of 75.00 mL of Ce*"; after the equivalence point: excess of Ce*

_ 00502, [Ce”]

_ 0
Ewﬂem - ECe‘H/Ce3Jr 1 [Ce4+]
50.00mLx0.100M
0.0592 (50.00+ 75.00)mL
~1.610— | ~1.502V
1 °975,00mLx0.100M - 50.00mLx0.100M
(50.00+ 75.00)mL

Note: you have 50.00-mL of 0.100 M (5.00 mmol) Fe**, which will react with 50.00mL
of 0.100 M (5.00 mmol) Ce*, to generate 5.00 mmol of Ce** and Fe**.

Y ou add 75.00-mL of 0.100 M (7.50 mmol) Ce* to react with 50.00-mL of 0.100 M
(5.00 mmol) Fe**. Hence, you will have 2.50 mmol or (75.00-50.00) mL of 0.100 M of

Ce™ left.
(E) (a-b)isbeforethe equivalence point
(c) at the equivalence point
(d) after the equivalence point

| : : y

E(V) I . . J-_-.!IJ"-.lll.'!'l.'n.':c

poine, Fat®

25.0 50.0 75.0



