In each of the following balanced oxidation-reduction equations, identify those
elements that undergo changes in oxidation number and indicate the magnitude
of the change.

I )%ﬂ * Sfo(g, - iz(s) ¥ SIC%(Q) I from +5 to 0

0 +4 -9 C from +2 to +4

2. 2Hg*'@q + NoHaaq) —> 2 Hgp + Nag + 4 H'ag Hg from +2 to 0

+2 i it 0 +1 N from -2 to 0

3. 3H2§aq> + 2[‘+(an + 2 NTS'(aq) —> 3T<s) + 2"[" @ * 4 H20

+1 -2 +1 +5 -2 0 +2 -2 +1 -2

S from -2 to 0
N from +5 to +2



Indicate whether the following balanced equations involve oxidation-reduction. If
they do, identify the elements that undergo changes in oxidation number.

4. 20H e + Cr207%aq —» 2Cr + H o)
’/ (2q) !2 7 (aq) ‘éCY (2q) 2 (I) vot 2 REDOX
2 +1 +b - 2
5. 3 NQ: (g) + j" in S 21‘"“\?3(\8“0 ¥ ’{&@:’ N from +4 to +5
+4 -z +1 -2 +1 45 -2 +2 2 Nirom +to +2
6. PBrap + 3 Y(» H3 Osaq) + 3 HBr(ag)
f T | I'\"  not a REDOX
+3 -1 +1 -2 +1 +5 -2 +1 -1

7. 2 HoSQgqaq) + 2 @a sy =™ Blrz(s) * 5{0\2'@ + 1828104(3;) + 21H2C\3'(l)

+1 +6 -2 +1 -1 0 +4 -2 +1 +6 -2 +1 -2

Br from -1 to 0
S from +6 to +4



8. Solid lead (ll) sulfide reacts at high temperatures with oxygen in the air to form
lead (Il) oxide and sulfur dioxide.

(a) Write a balanced equation for this reaction.

2 PhSs + 3 0y — 2Ph0 + 250

(b) Which substances are reductants, and which are oxidants?

S goes from -2 to +4....it is oxidized =~ PbS is the reducing agent

0 goes from 0 to -2...it is reduced 0, is the oxidizing agent

9. Hydrazine, N2H4, and dinitrogen tetroxide, form a self-igniting mixture that has
been used as a rocket propellant. The reaction products are N2 and H,0

(a) Write a balanced equation for this reaction.

2 Nollyg) + NoOy) — 3 Nz + 4 H:0g)

(b) Which substance serves as the reducing agent and which as the oxidizing
agent?

N goes from -2 to 0....it is oxidized NzH, fs the reducing agent
N goes from +4 to 0...it is reduced  N204 is the oxidizing agent



10. Sulfuric acid functions as an oxidizing agent in (a) and as an acid in (b).

How do you differentiate between these two functions?

(a) 4 P{(aq) + % (@) + ZFalm —> 2 'ja (aq) + '2(5) + f%(g} + 2 Hzo&

+1 +6 -2 +1 -1 +1 0
S Is reduced and I is oﬂdlzea

2 -1 +1 +6 -2 -1 +2 +6 -2
No change in charge...NOT A REDOX RXN

-2

+1

-2



Identify the oxidizing agent and the reducing agent in each of the following
balanced net ionic equations

11. 5 HzCXO\aq) + 2 MnO4 aq + 6 H aq) — P2 h{y aq + 10 ng(g) + Br (Iu)
1

+1 +3 -2 +7 -8 + -2 +1 -2
RA (1):}
12. 3Clu<s) + 8 T+(aq) + 2[‘?3’@) - 3C\tlz+(aq) + 2 T(icg) + 4 Hzf(n
0 +1 +5 -2 +2 +2-2 +1 -2
RA (1):1

13. Sn) + 2 H* (@) —» Sn* aq) + Hzg)

Lo

0 +1 +2 0



B oo X
14. 8 "{(aq) + 6 C\l'(aq) + 'i ) + 4 Tzi(aq)_’srcﬁ (ag) + 4 TO\Z(Q) + 4 Tzo(l)

+1 -1 +5 - +4 -1 +4 -2 +1 -2
(1)1} RA
15. 2“1 %‘.(aq) + 10(i'<aq) + 16r @) —» 5Clyg + 2""‘ (@) * 8H20(l)
+1 -2 -1 +1 0 +2 1 -2
(1];1 RA
16. 8 H'eq + C'szO?Z'(aq) + 3803%eq —» 2C 3+(ar:u) & 3T% (eq) * 4? (11)
+1 +6 -2 \ +3 +6 -2 +1 -2
e 4 H) NH
17. NQaaq) + 42nis) + 7 H(aq) + 6 Hz'in > a“(aq + NHaag)
% ZL | f [\
+5 -2 + +1 -2 +2° -2 +1 -3 +1



