
H
om

ew
orks:

A
cids, bases, hydrolysis

E
xercise 1


W

hich is the pH
 of a solution 0.01M

 of am
m

onia? 
(K

b=1.8·10
-5 M

 at 25°C
)

N
H

3  
  N

H
4 +  + O

H
-

A
m

m
onia is a w

eak base, hence w
e can calculate [O

H
-]:

[O
H

-] =

pO
H

 =  -log (4.24·10
-4) = 3.37

pH
 = 14 – 3.37 = 10.63

√ (K
b
·C
b)=√ (1.8·10

−
5·0.01)=

4.24
·10

−
4

E
xercise 2

C
alculate the K

a of a w
eak m

onoprotic acid w
hose 0.1 M 

solution has pH
= 3.0.

A
H

 + H
2 O

 
  A

-  +  H
3 O

+

[H
3 O

+] = 10
-pH = 10

-3 M

K
a =  [ H

3 O
+] 2 /C

a = 10
-6 /10

-1 = 10
-5

E
xercise 3

C
alculate the m

olar concentration of a solution of am
m

onia 
(K

b=1.8·10 -5M
 at 25°C

) and the concentration of hydroxyls, given 
that α=1.3·10 -2.

N
H

3  + H
2 O

 
  N

H
4 + + O

H
-

K
b= C

b·α
2 / (1-α)      

→
 C

b = K
b·(1-α) / α

2 = 1.8·10
-5·0.987 / 1.69·10

-4 = 0.105 M

[O
H

-] = C
b·α = 0.105·1.3·10

-2 = 1.36·10
-3 M



E
xercise 4

C
alculate the pH

 of a solution m
ade by m

ixing 25m
l of K

O
H 

0.01 N
 w

ith 75m
l of H

N
O

3  0.01 N
.

K
O

H
 + H

N
O

3  
  K

N
O

3  +H
2 O

n
eq  base = N

·V
 = 10

-2·25·10
-3 = 2.5·10

-4 eq

n
eq  acid = N

·V
 = 10

-2·75·10
-3 = 7.5·10

-4 eq

There is an excess of acid, therefore the pH
 w

ill be <7

n
eq  acid = n

eq  acid - n
eq  base = 7.5·10

-4- 2.5·10
-4 = 5·10

-4eq
pH

 = -log (5·10
-4) = 3.3

E
xercise 5

C
alculate the dissociation coefficient of a m

ethanoic acid 
solution 5·10 -3 M

 (K
a= 2·10 -4M

).

H
C

O
O

H
  

 H
C

O
O

- + H
+

K
a = C

a·α
2 /(1-α)  →

  C
a·α

2 – K
a(1-α) = 0

5·10
-3 α

2 + 2·10
-4 α – 2·10

-4 = 0

5 α
2 + 0.2 α – 0.2 = 0

α
=

−
0.2±

√ (0.04+
4)

10
=

0.18

E
xercise 6 = 3 

K
b of am

m
onia is 1.8·10

-5 M
 at 25°C

. C
alculate the m

olar concentra-
tion of am

m
onia and of hydroxide anions in a solution in w

hich am
-

m
onia is 1.3%

 dissociated.N
H

3  
  N

H
4 +  + O

H
-

K
b= C

b·α
2 / (1-α)      

→
 C

b = K
b·(1-α) / α

2 = 1.8·10
-5·0.987 / 1.69·10

-4 = 0.105 M

[O
H

-] = C
b·α = 0.105·1.3·10

-2 = 1.36·10
-3 M

E
xercise 7

C
alculate the concentration of a solution of a w

eak acid know
ing that it is 

0.1%
 dissociated and its pH

 is 5.0.

A
H

 + H
2 O

 
  A

-  +  H
3 O

+

[H
3 O

+] = C
a·α     →

 C
a = [H

3 O
+] /α = 10

-5 / 10
-3 = 10

-2 M



E
xercise 8

K
a of H

C
N

 is 4·10
-10 M

 at 25°C
. C

alculate the m
olar concentration 

of the undissociated acid and the pH
 of the solution in w

hich 0.01% 
of H

C
N

 is dissociated.

H
C

N
  

  C
N

- + H
+

K
a= C

a·α
2 / (1-α)      

→
 C

a = K
a·(1-α) / α

2 =  4·10
-4·(1-10

-4) / 10
-8 = 0.0399 = 0.04 M

[H
3O

+] = C
a·α = 4·10

-6      →
 pH

 = 5.39

E
xercise 9

A
 solution of am

m
onium

 chloride has pH
=5.3. C

alculate the concen-
tration of the salt in solution.              (K

b=1.8·10
-5 M

 at 25°C
)

N
H

4 C
l →

 C
l - + N

H
4 +

N
H

4 + + H
2 O

 
   N

H
3   + H

3 O
+

K
i =
K
w

K
b =

[H
3 O

+
1] 2

C
s

C
s=

[H
3 O

+
1] 2· K

b
K
w

=
(5·10

−
6) 2·1.8·10

−
5

10
−

14
=

0.045M

E
xercise 10

A
 solution of Lithium

 hydrogen carbonate, m
ade by dissolving 7.6 m

g of 
salt in 1 L of w

ater, has pH
=8.2. C

alculate the values of K
i and K

a.

LiH
C

O
3  →

 Li + + H
C

O
3 -

H
C

O
3 - + H

2 O
  

  H
2 C

O
3  + O

H
-

C
s = g /(FW

·V
) = 7.6·10-3 / 6.9·1 = 1.1 m

M

pO
H

 = 14 – pH
 = 14-8.2 = 5.8       →

 [O
H

-] = 10
-5.8 = 1.58·10

-6 M

K
i = K

w
 / K

a = [O
H

-] 2 / C
s = (1.58·10

-6) 2 / 1.1·10
-3 = 1.44·10

-9

K
a = K

w
 / K

i = 10
-14 / 1.44·10

-9 = 6.94·10
-6

E
xercise 11

C
alculate the pH

 of a solution of am
m

onium
 chloride m

ade by 10
-4 m

ol of 
N

H
4 + in 100 m

l of solution.                                (K
b=1.8·10 -5 M

 at 25°C
)

N
H

4 C
l →

 C
l - + N

H
4 +

N
H

4 + + H
2 O

 
   N

H
3   + H

3 O
+

[H
3 O

+
1]=

√
K
i·C
s=√

K
w
·C
s

K
b

=√
10

−
14·10

−
3

1.8·10
−
5

=
√ 5.5·10

−
13=

7.4·10
−
7

pH
 = -log 7.4·10-7 = 6.13


