Chapter 4 and Chapter 20 Problems! Name: Seat #

4.49. Determine the oxidation number for the indicated element in each of the following
substances. Show work for parts b, ¢, and d.

a) Sulfur in SO:

b) Carbon in COCl2

c) Manganese in KMnO4

d) Bromine in HBrO

e) Arsenic in Ass

f) Oxygen in K202

4.50. Determine the oxidation number for the indicated element in each of the following
substances. Show work for parts a, c, e, and f.

a) Cobalt in LiCoO2

b) Aluminum in NaAlH4

c¢) Carbon in CH30H (methanol)

d) Nitrogen in GaN

e) Chlorine in HCIO:

f) Chromium in BaCrQOa.



20.13 (a) What is meant by the term oxidation? (b) On which side of
an oxidation half-reaction do the electrons appear? (c) What is
meant by the term oxidant? (d) What is meant by the term
oxidizing agent?

a)

b)

¢)
20.14 (a) What is meant by the term reduction? (b) On which side of
a reduction half-reaction do the electrons appear? (c) What is

meant by the term reductan#? (d) What is meant by the term
reducing agent? :

a)
b)

c)
d)

20.21 Complete and balance the following half-reactions. In each case
. indicate whether the half-reaction is an oxidation or a reduction.
(a) Sn**(ag) — Sn4+(aq) (acidic solution)

(b) TiO4(s) — Ti¥*(aq) (acidic solution)

(¢) ClO;7(ag) — Cl (ag) (acidic solution)

(d) Ny(g) — NH, " (aq) (acidic solution)

(e) OH™ (ag) — O,(g) (basic solution)

(F) SO527(aq) — SO4* (aq) (basic solution)

(g) N,(g) —> NH;(g) (basic solution)



20.23 Complete and balance the following equations,ead-rdertify
i edisinpasanti
Also show the balanced half-rxns +ur each problem.

(a) Cr2072_(aq) + 1 (aq) — Cr3+(aq) + 105 (ag)
(acidic solution)

(b) MnO, (aq) + CH;0H(ag) —
Mn3+(aq} + HCO,H(aq) (acidic solution)

(€) Ip(s) + OCl™(ag) — 105 (aq) + Cl (aq)
: (acidic solution)

(d) As;Os(s) + NO3 ™ (aq) — H3AsO4(ag) + N;Os(aq)
(acidic solution)



(e) MnO, (ag) + Br™ (ag) — MnO,(s) + BrO; (aq)
(basic solution)

(f) Pb(OH),* (aq) + CIO ™ (agq) —> PbO,(s) + Cl™(aq)
(basic solution)

20.97 A disproportionation reaction is an oxidation-reduction reaction
in which the same substance is oxidized and reduced. Complete
and balance the following disproportionation reactions:

(a) Ni*(aq) — Ni**(aq) + Ni(s) (acidic solution)

(b) MnO,*"(aq) —. MnO,(ag) + MnOy(s) pasic
(il solution)

(d) Cly(aq) — Cl (aq) + ClO™(aq) (basic solution)



