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Question 1 
 

Ka  =  
+

3[H O ][OCl ]
[HOCl]

−
  =  3.2 × 10−8

 
Hypochlorous acid, HOCl , is a weak acid in water. The Ka expression for HOCl is shown above. 

(a) Write a chemical equation showing how HOCl behaves as an acid in water. 
 

  HOCl(aq)  +  H2O(l)  →  OCl−(aq)  +  H3O+(aq) One point is earned for the correct chemical equation. 

 
(b) Calculate the pH of a 0.175 M solution of HOCl. 
 
       

  HOCl(aq)  +  H2O(l)  →←   OCl−(aq)  +  H3O+(aq) 
  I 0.175 – 0  ~ 0 
  C     −x – +x +x 
  E 0.175 − x – +x +x 
 

  Ka  =  
+

3[H O ][OCl ] ( )( )
[HOCl] (0.175 )

x x
x

−
=

−
 

  Assume that 0.175 − x  ≈  0.175 
  

3.2 × 10−8  =  
2

0.175
x  

  x2  =  (3.2 × 10−8 ) (0.175)  =  5.6 × 10−9 
  x  =  [H3O+]  =  7.5 × 10−5 M 

  pH  =  – log [H3O+]  =  – log (7.5 × 10−5)  =  4.13 
 

One point is earned for calculating the value of 
[H3O+]. 

 
 

One point is earned for calculating the pH. 

 
(c) Write the net ionic equation for the reaction between the weak acid HOCl(aq) and the strong base 

NaOH(aq).
 

  HOCl(aq)  +  OH−(aq)  →  OCl−(aq)  +  H2O(l)
  

One point is earned for both of the correct reactants. 
One point is earned for both of the correct products. 

 
(d) In an experiment, 20.00 mL of 0.175 M HOCl(aq) is placed in a flask and titrated with 6.55 mL of 0.435 M 

NaOH(aq). 
  (i) Calculate the number of moles of NaOH(aq) added. 
 

molNaOH  =  6.55 mL × 1 L 0.435 mol NaOH
1,000 mL 1 L

×  

molNaOH  =  2.85 × 10−3 mol NaOH
 

One point is earned for the correct number of 
moles of NaOH. 
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Question 1 (continued) 
 
 (ii) Calculate [H3O+] in the flask after the NaOH(aq) has been added. 
 

 
molHOCl  =  20.00 mL × 1 L 0.175 mol NaOH

1,000 mL 1 L
×  =  3.50 × 10−3 mol 

 OH−(aq) is the limiting reactant, therefore all of it reacts 

 HOCl(aq)   +   OH−(aq)   →   OCl−(aq)   +   H2O(l) 
 I 0.00350 0.00285 0 – 
 C − 0.00285 – 0.00285 + 0.00285 – 
 E 0.00065 0   0.00285 – 
  

MHOCl  =  0.00065 mol
0.02655 L

=  0.0245 M 

 
 MOCl-  =  0.00285 mol

0.02655 L
=  0.107 M 

 
  HOCl(aq)   +   H2O(l)   →   H3O+(aq)   +   OCl−(aq) 
 I 0.0245 – ~0 0.107 
 C –x – +x  + x 
 E 0.0245 – x – +x 0.107 + x 
 
 

Ka  = 
+

3[H O ][OCl ]
[HOCl]

−
 =  ( )(0.107 )

(0.0245 )
x x

x
+

−
 

 Assume that  0.107 + x  ≈  0.107 and that  0.0245 – x  ≈  0.0245   
 

3.2 × 10−8  = ( )(0.107)
(0.0245)
x  

 x  =  [H3O+ ]  =  7.3 × 10−9 M
 

 

 One point is earned for calculating 
the initial number of moles  

of HOCl. 
 
 
 
 

  
 
 
 
 
 
 
 
 

One point is earned for the 
concentration or number of moles of 

HOCl and OCl− after the 
neutralization reaction. 

 
 
 
 
 
 
 

One point is earned for the  
correct [H3O+]. 

 
 

(iii) Calculate [OH−] in the flask after the NaOH(aq) has been added. 
 
 

[H3O+][OH−]  =  1.0 × 10−14   =   Kw  
 

[OH−]  =  
14

+
3

1.0 10
[H O ]

−×   =  
141.0 10

7.3 10

−

−9
×
×

 =  1.4 × 10−6 M
 

One point is earned for the correct concentration  
of OH−. 

 






















