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Answers to Multiple-Choice Questions
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Answers to Numerical Response Questions

16. CO: +2; COy: +4;
CHy4: —4; CoHg: -3

17. SO,:+4: SO3: +6;
SO: +2; H,SO3: +4

18. 2.1g
19. 6.1g
20. 31.6gCl,

Answers to Written Response Questions

21. a) Oxidation: 2Cl (ag) —2e” — Clx(g)
Reduction: MnO, (aq) + 8H* + 5" — Mn?**(aq) + 4H,0(l)

b) 5 x oxidation half-reaction: 10CI"(ag) — 10e” — 5ClI»(g)
2 x reduction half-reaction: 2MnQ, (aq) + 16H"(aq) + 10e” — 2Mn**(aq) + 8H,0(l)

Overall reaction: 10Cl (aq) + 2MnO,4 (aq) + 16H"(aq) — 5Clx(g) + 2Mn**(aq) + 8H,0(l)
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23.

c) n(MnO4) =cxV=13mol/L x0.021 L =0.0273 mol

0.0273 molMNO, o 2OMOICl_ 4 1365 mol cI-
2 mol MO,

:W =1.36 mol/L

n(NaCl) = 1
vV 0.100L

a) Bry(aq) + 103 (ag) — Br(aq) + 104 (aq)

Reduction: Bry(aq) + 2e” — 2Br (aq)
Oxidation : 1037 (ag) — 104 (aq)

105" (aq) + H20(1) — 104 (aq) + 2H"(aq)
103 (aqg) + H2O(l) + 20H (aq) — 104 (aqg) + 2H"(ag) + 20H (aq)
105 (aq) + 20H (agq) — 104 (aqg) + H2O(l) + 2e~

Add the two balanced half-reactions:
Bra(aq) + 1037(aq) + 20H"(agq)— 104 (aq) + 2Br™ (aq) + H.O(1)

4.00
= —/d = 0.02503 mol

159.8 i
mol

n(KI03) = 0.02503 metBr, x

b) n(Bry) = %

1 mol KIO, (aq)
1 mokBY,

V(KIOg = 1 = 002508 mdl _ 551261 =318 mL

¢ g7eg PO

= 0.02503 mol Kl10s3(aq)

I”(aq) + 208 (aq) — l5~ + SO(g)

Oxidation: 317(aq) — I37(aq) + 2e~
Reduction: S$,04% (aq) — 2S02(g)
S205° (ag) — 2S0,(g) + 4H0(1)

8H"(aq) + S,08% (aq) — 2S0,(g) + 4H,0(1)
8H"(aq) + S,08% (aq) + 66~ — 250,(g) + 4H,0(l)

Oxidation x 3: 91" (aq) — 313 (aqg) + 6e~
Overall reaction: 8H*(aq) + S,0g* (aq) + 917 (ag) — 2S0,(g) + 4H,0(1) + 3157(aq)
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