Chemistry 102 ANSWER KEY

REVIEW QUESTIONS
Chapter 15

1. For each reaction below, identify the Brgnsted-Lowry acid and base and their

conjugates:
A) NH, (aq) + CN (aq) == HCN (aq) + NH; (aq)

acid base acid base

B)  (CH3):N(aq) + H,O () == (CH;3):;NH' (aq) + OH (aq)

base acid acid base

C) HCHO; (aq) + PO, (aq) == CH,0 (aq) + HPO,* (aq)

acid base base acid

2. Predict the products of the following acid-base reactions, and use Table 16.2 in
your text to determine whether the equilibrium lies to the right or left of the
equation:

A) NH; (aq) + H,O () —= NH;(aq) + OH (aq)
SB SA WA WB
Equilibrium lies to the right

B)  HSO, (aq) + HS (aq) == SO, (aq) + H,S (aq)
SA SB WB WA
Equilibrium lies to the right

C) HCO; (aq) + F (aqQ) == HF (aq) + CO;*

WA WB SA SB
Equilibrium lies to the left



3. Calculate the [OH ] for each solution below, and indicate whether each solution is
acidic, basic or neutral:

A)

B)

[H]=6.0x10°M

-14
(oH = Ko LOXIOT_, 000 M
[H']  6.0x10
[H]=25x10°M
-14
jon)= Ko o LOXIOT _, o0i07 ™

[H*] 2.5x10°

Acidic

Basic

4. Calculate the [H'] and [OH ] for each of the following strong acids and bases:

A)

B)

0

D)

1.8 x 10* M HBr
[H'] =[HBr] =18 x10*M

-14
[OH'| = K‘: _ 1.0x10 :
[H] 1.8x10°

0.025 M H,SO,
[H]=2x[H,S04]=5.0x102°M

K 1.0x10™"

[OH | = —-= =2.0x10" M

[H] 5.0x10°
3.2x10° M KOH
[OH]=[KOH]=32x10"M

) K 1.0x10™"
[H ] — w_ — 5
[OH] 3.2x10

0.0075 M Ca(OH),

[OH] =2 x [Ca(OH);| =1.5x 10> M

) K 1.0x10™"
[H ] — w_ — 3
[OH] 1.5x10

=5.6x10" M

=3.1x10" M

=6.7x10" M



5. Identify the Lewis acid and base in each of the following reactions:
A)  Fe(ClOy)s (s) + 6 H,O () == Fe(H,0)¢’" (aq) + 3 ClO4 (aq)

Acid Base

B) (CH3)3N (g) + BF3 (g) — (CH3)3NBF3 (S)

Base Acid

C) HIO (Ig) + NHy (I == NH; () + 10 (Iq)
(Iq denotes liquid ammonia as solvent)

Acid Base
5. For each pair, determine which is the stronger acid, and give a brief explanation:

A) HZSO4 and HQSGO4

H,SOy4 since sulfur is more electronegative than selenium causing
the O—H bond to become more polar.

B) CH3C02H and CC13C02H

The more electronegative Cl atoms in CCl3CO;H cause the O0—H
bond to become more polar and trichloroacetic acid to have
greater acidity.

C) HPO,  and H,PO4

Acidic
hydrogens
are easier
lost from
a less
negatively
charged
species,
therefore



H2P04_ is
more
acidic.



