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3. 1. Calculation of the pOH:
pH + pOH — 14
pOH =14 ~pH 14 119 =21

2. Calculation of the concentration of hydroxide ions:
pOH = =log[OH~]
[OH ] =10 POH =10-2" = 7.94 X 10" *mol/L

Answer: The pOH is 2.1 and the concentration of the
hydroxide ions (OH ) is 7.9 X 103 mol/L.

4. a) Hydrochloric acid (HCI) dissociates completely
into 1ons; therefore, it will have the same
concentration as the acid, 4.5 mol/L.

b) CV, C?V2
C,V, 45mol/L 30 mt .
C’/ = ‘V— - 100 mt 1.35 lllOl/L

2
Since the hydrogen bromide (HBr) dissociates

completely into ions, it will have the same
concentration as the acid, 1.35 mol/L.

5. 1. Calculation of the pH:
pH = -log[H,07] = -l0g(3.98 X 10~7) = 6.400

2. Calculation of the concentration of hydroxide ions:

= [H,0*]-[OH"] =1Xx 107"

1xX107"% 1X107"
[H,0*]  3.98 <107

Answer: The milk is mildly acidic, because its pH is

6.40. The concentration of the hydroxide ions (OH ™)

is 2.51 %< 1078 mol/L.

Kwater

[OH"] =

=251 X 10~8



1.

1. Calculation of the concentration of hydronium ions:
pH = -Iog[H30*‘] = 10" = 10-472
= 1.9054 X 10~° mol/L

2. Calculation of the concentration of hydroxide ions:
= [H,0*]-[OH"] =1 X 107"
1% 107U 1 %10~
[H,0] ~ 1.9054 x 10°5
= 5.248 % 107" mol/L

3. Calculation of the pOH:
pOH = -log[OH"] = -log(5.248 X 107'?) = 9.28

Answer: The phenol solution (C;H.0) is acidic.

The concentration of the hydronium ions (H,0") is
1.9 X 1075 mol/L, the concentration of the hydroxide
lons (OH") is 5.2 X 107 mol/L and the pOH is 9.28.

KW8f8f

[OH"] =

1. Calculation of the concentration of hydronium and
hydroxide ions:

= [H,0*] - [OH"] = 25 X 107"

=xt= 28X 10~"

X=+v25%X10"" =158 X 1077

[OH"] = [H,07] = 1.6 X 107" mol/L

2. Calculation of the pH:
pH = -log[H,0*] = -log(1.6 X 1077) = 6.8

KWBI&I

Answer: Since the concentration of the two ions is the
same, the pH and the pOH will be the same and will be
close to 7. As a result, at 37°C, pure water is neutral.
The value of 6.8 is due to uncertainties in calculations
and measurements.



9. 1. Calculation of the concentration of hydroxide ions:
pOH = -log[OH"]
[OH"] = 107P0H = 10-%8' = 1,548 X 10~® mol/L

2. Calculation of the concentration of hydronium ions:
= [H,0*] - [OH"] =1 x 107"
1X10°1 107"

[OH-] — 1.548 X 107 mol/L

= 6.545 X 10~ mol/L

3. Calculation of the pH:
pH = ~log[H,0*] = -log(6.545 % 107%) = 8.18

Answer: The sodium bicarbonate (NaHCO,) solution
is basic. The concentration of the hydronium ions
(H,0%) is 6.5 X 10~ mol/L, the concentration of the
hydroxide ions (OH~) is 1.5 X 10~ mol/L and the pH
is 8.18.

Kwaler

[H,04] =

11. 1. Calculation of the concentration of hydronium ions:
pH = ~log[H,0*]
[H,0*] = 10-"" — 10727 = 1.862 > 10 * mol/L

2. Calculation of the concentration of hydroxide ions:
= [H,0']-[OH"] =1 x 10°M

1X10 M 1 % 10"

(H,0'] ~ 1.862 % 10 ?

5.37 X 1072 mol/L

KlVﬂ tar

[OH | =

Answer: The concentration of the hydronium ions
(H,0")is 1.9 X 10~? mol/L and the concentration
of the hydroxide ions (OH )is 5.4 > 10 " mol/L.

12. pH = log[H,0'] = -log(2.9 % 10 ) - 354

~ Answer: This juice is acidic, because its pH is 3.54.



a) Since all of the acid dissolves, the concentra-
tion of the hydronium ions is 0.45 mol/L.
= [H30*'] -[OH]=1Xx10""
I X107 1x10"
[H,0°] 045
= 2.2 X 107" mol/L

Kwarer

[OH"] =

Answer: The concentration of the hydronium
ions (H,0%) is 0.45 mol/L and the concentration
of the hydroxide ions (OH ) is 2.2 %< 10~ mol/L.

b) Since all of the base dissolves, the
concentration of the hydroxide ions
is 1.1 mol/L.

Kwamr - [H30+] ' [OH—] =1XxX 10"
H.0*] = 1X107"  1X 10-14
WO = ToRT =

= 9.1 X 107" mol/L

Answer: The concentration of the hydronium
ions (H,0*) is 9.1 X 107" mol/L, and the
concentration of the hydroxide ions (OH ™)

is 1.1 mol/L.



18. K =[H,0°]-[0H ] =110
1>10 "™ 110 ™

[H,0"] (OH | 56w 10 4 0.18mol/L.
i3 Km!ezr - [HEU ] . [DH ] =110 '
1107 1101
[OH ] = THol 17w 10 " 0.5882 mol/L
; 7 <
Because:

Ca(OH), = Ca* + 20H
1 : 1 : 2

The concentration of Ca(OH), will be half of what the
concentration of OH". Therefore [Ca(OH),] = 0.2941mol/L

Acidic or’
_ hasic

al | 37105 | 443 [27x10°"| 957 | Acidic

21.

b) [39x10""| 1041 | 26 x10°* | 3.59 Basic

c) [1.41>10°13] 1285 | 7.0 x 1072 | 1.15 Basic

d) 1794x10%] 510 [ 1.3x10°°| 890 | Acidic




31. 1. Calculation of the pH:
pH = -log[H,0"] = ~lop(1.30) = -0.1139

2. Calculation of the pOH:
pH + pOH = 14
pOH = 14 — pH = 14 — (-0.1139) = 14.1139

3. Calculation of the concentration of hydroxide
ons:
pOH = ~log[OH ]
[OH ] = 10"P0H = 101138 = 7693 > 10 'S mol/L

Answer: It 1s impossible tg find this concentration
since a negative pH does hot exist.



