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Balance by using the REDOX method
1.Cu + HNO, —» Cu(NO;), + NO + H,0

2.Zn + H,SO, —» ZnSO, + SO, + H,O

3.NaCl + H,SO, + MnO, —» Na,SO, + MnSO, + H,O + Cl,

4.Cu + H,SO, —» CuSO, + SO, + H,O

5.Mn(NO,), + PbO, + HNO, — HMnO, + Pb(NO,), + H,0O

6.H,0, + KMnO, + H,SO, —» KHSO, + MnSO, + O, + H,0

7.CuO + NH, —® Cu + H,0O + N,

8. H,O0 + SO, + HNO, — ® H,S0, + N,0,

9.SbCl, + HCl + NaBrO, — ®  SbCl, + NaBr + H,0

10.CrClL, + HCl + 0,7 ¥ CiClL, + HO0

11.KOH + MnO, + KCIO, — > KMnO, + KCl + H,0

12. KMnO, + H,S + H,SO, —»p K,SO, + MnSO, + S + H,O

13. Define the terms oxidation, reduction, oxidizing agent and reducing agent.

Draw a diagram of the cells in which the following reactions occur. In each case, label
the anode and cathode, the anode and cathode electrode material, the half-
reaction at each electrode, the ions in the anode and cathode compartments
and salt bridge, the direction of electron flow, and the direction of ion

movement.
14.

Co(s) + Cu2*(ag) = Co2*(aq) + Cu(s)

15.
Al(s) + 3H (ag) = AB*(ag) + 3/2Hy(g)
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Using the table of Standard Reduction Potential shown below, identify,
16. the substance most likely to be oxidize
17. the substance most likely to be reduced
18. the strongest oxidizing agent

19. the strongest reducing agent

Standard Reduction Potentials at 25 °C
Half-Reaction

Lit(ag) + le= — Li(s)

K*(ag) + le= — K(s)
CaZ*(ag) + 2e- — Ca(s)
Nat(ag) + le= — Nays)

Mg2+(aq) +2e — Mg(s)
Zn*(aq) + 2e- — Zn(s)
Ni2+(aq) +2e~ — Ni(s)
Sn2*(aqg) + 2~ — Sn(s)
Pb2*(ag) + 26 — Pbys)
2H+(aq) +2e — Hz(s)

AgCls) + le” Ag(s) + Cl'(aq)

Cu?*(ag) + 2¢- — Cu(s)
In(s) + 2 — 2I7(ag)
Agtiag) + le= — Ag(s)
NO3™(aq) + 4H*(ag) + 3¢~ — NO(g) + 2H,01))
Bry()) + 2= — 2Br(aq)
Oy(g) + 4H*(ag) +4e — 2H)O()
Cry0727(ag) + 14H%(ag) + 6e= — 2Cr3*(ag) + TH,O(1)
Cly(g) +2e~ — 2Cl(aq)
MnOy(ag) + 8HY(ag) + 56 — Mn2+(aq) + 4H,O(1)
H,05(ag) + 2H*(ag) + 2e= — 2H,0(1)
Fy(g) +2¢~ — 2F(aq)
2H,O(1) + 2e- — Hjy(g) + 20H(aq)

E°
-3.05v
293 v
2.87v
271v
237v
-0.76 v
-0.25v
-0.136 v
-0.126 v

0.00 v
+0.22 v
+0.34 v
+0.53 v
+0.80 v
+0.96 v
+1.07 v
+1.23 v
+1.33 v
+1.36 v
+1.52v
+1.77 v
+2.87 v
-0.83 v
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Using the table of Standard Reduction Potential complete the following problems.
20. Which of the following species is the strongest oxidizing agent, MnO4~ (in

acidic solution), Bry(1), or Ca2+(aq)?
21. Will aluminum displace Cu2+ ion from an aqueous solution of Cu(NO3),?

22. Will Mg displace Sn2+ from an aqueous solution of tin (II) nitrate?
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