NAME:

Lab Section: __1(TuTh@1) 2(TuTh@9)

CHM 103 Spring 2008
2{) points, 30 mins. Quiz #6 week 10
Chemistry, 7 ed., Zumdah| & Zumdahl, ch 17
Wallace revised 6/10/2008

Unless otherwise specified, each question s worth 4 points.
1. Balance the following oxidation-reduction reaction that occurs in an acidic solution.

Zn(s) + NO3(aq) — Zn2'+'(aq) + NH4 " (aq)

Zn —> Z2n*t | Noy —> NH,
20~ + [OHT +3lH,0
X
T+ ge-

L‘i{ Zn + NOT+ 10 HT— 4 2,7, NH* 4—31%/0)

+ 077y

2. Calculate €° for the following reaction by using the stan
below.

rd reduction potentials provided
Zn(s) + 2Fe3*(aq) — Zn’*(aq) + 2Fe?*(aq)

Standard Reduction Potentials

Zn**(ag) + 28~ — n(s), €°= -0.76 V (—' - (_0--”?) = 4_ 0‘76 V

Fe*(aq) + e- — Fe®*(aq) £°= 0.77 V

gégm,; Eo,c {"612{) )
= 4076 + 071 = [”-‘55\/1
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3. Calculate €° for the following reaction using values of AG:°.
Zn(s) + Cla(g) — Zn**(aq) + 2Cl~(aq)

AG for Zn**(aq) = -147 kI/mol

AG® for Cl-(aq) = -131 kJ/mol NG = Prooyer - Petierinirs

= - [47, 000 +Z(-lal,cw> { h+p)
=~ 404, 600 T

A= -nFe°

=409, 000 = -1 (%%Bs) £° E°= 7.2 v/

4. What is the cell potential of the following voltaic cell at 25°C? €°,.; under standard (1 M)

conditions is +1.10 V. %Vl + Ouu- Zﬂz.g- x CbL
Zn(s) | Zn**(aq) (1.00 x 10 M) || Cu®*(aq) (0.100 M) | Cu(s)
—

\_-—-—\,- —h
OX(OhT) Feov e
_ c 0ao'§4l
5(,514_," 5 "'T |030
_ 0.0541 [.00x (0%
= L0 Ioj "4, oo )

= 10 = 0.0296 129 (3.000100)
= [.[0 + 6B+ 9118 = f/rﬁzv)
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5. When an aqueous solution of copper(Il) sulfate, CuSOq, is electrolyzed, copper metal is
deposited:
Cu**(aq) + 2e- — Cu(s)

If a constant current of 0.0681 A is passed for 5.00 hours, what mass of copper is
deposited?

008! .ng')‘ 500 hes x 3605 . /23p Coviomay

v

(230 cx [mole~ [mol (i )

0:00025 el Cuy 03559 (n _
. — 0:4043 m

Abbreviated Periodic Table of the Elements

18
1A 8A
1 2
H 2 13 14 15 16 17 He
1.008 2A A 1A 5A BA A 4.00
3 q 5 6 7 a 9 10
L Be 8 [9 N (8] F Ne
65.94 5.01 10.81 | 12.01 | 1401 | 16,00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mg 3 4 5 B 7 8 g 10 11 12 Al Si P 5 Cl Ar
2299 | 24.31 38 48 5B 68 78 88 88 88 18 2B 26,98 | 28.09 | 30.97 | 32.07 | 3545 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca 5c Ti v Cr Mr Fe Cao NI Cu Zn Ga Ge As S5e Br Kr
39.10 | 40.08 | 44.96 | 47.88 | 50.94 | 52.00 54.94 | 55.85 | 58.93 | S8.69 | 63.55 | 65.38 | 69.77 72.59 | 74.92 | 78.96 | 79.90 | 83.80
37 38 39 40 41 42 43 a4 45 46 47 48 49 50 51 52 53 54
Rbr Sr Y Zr Nb Mo Te RU Rh Pd Ag Cd In Sn b Te I Xe
8547 | 87.62 | 88.91 | 91.22 | 92,91 | 95.94 (98) 101.1 102.9 | 1064 | 107.9 | 1124 | 1148 | 118.7 | 1218 127.6 | 1269 | 131.3
55 56 57 72 73 74 75 76 77 78 79 B0 a1 §2 B3 84 BS 86
Cs Ba La* Hf Ta w Re s Ir Pt Au Hg Tl Pt Bi Po At Rn
132.9 | 137.3 | 1389 | 178.5 | 180.9 | 1839 | 185.2 190.2 | 1922 | 195.1 | 197.0 | 7006 | 204.4 | 207.2 209.0 | (209) | (210) | (222)
87 HE a9 104 105 106 107 108 109 110 111 112
Fr R AL*e Rf Dh Sg Bh Hs Mt Uun Uuu Uub
L (223) | 226 | (227)
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(some of the) Rules for Assigning Oxidation Numbers

1. (required memorization)
2. (required memorization)

When F, O, or H are in com

hydrogen = +1 (H,0,

pounds, they have the following oxidation numbers:

. fluorine = -1 (HF, CF4...) )
oxygen = -2 (H,0, CO;, CO5*...)

NH;...)

. (required memorization)
. (required memorization)

(some of the) Rules for balancing Redox Reactions (in acidic solutions)

1. (required memorization)
2. intermediate steps
a. balance all elements
b. balance O with H-0
c. balance H with H*

other than O & H

d. balance charge with electrons (")

3. (required memorization)
4. (required memorization)

Equations
AG® = -nFg°

Ecell = % — (“%%!/,)log(Q) (@25°C)

El = &%l — (RT/nF)ln(Q)
log(K) = n€°/0.0591 (@25°C)

Constants

F = 96,485 C/mol e-
1A=1C/sec
1v=13]/C
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