
   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 1 

Abu Dhabi Secondary School 
 

Chemistry 

Ministry of Education  

ESE 

Grade 12 

 

r 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ion Product Constant for Water 

Write the self-ionization equation for water. Compare the numbers of hydronium and hydroxide ions formed. 

 

The ion product constant for water (Kw) is the value of the equilibrium constant expression for the self-ionization 

of water. 

Writing Kw 

[H2O] does not appear in the denominator. Why? 

…………………………………………………………………………………… 

Experiments show that in pure water at 298 K, [H+] and [OH-] are both equal to 1.0 × 10-7 M. Calculate Kw. 

 

Kw and Le Châtelier’s Principle 

Does Kw change when the concentration of hydrogen ions increases? Why? 

 

Explain this change in terms of Le Châtelier’s principle. 

 

Calculate [H+] and [OH-] Using Kw 

At 298 K, the H+ ion concentration in a cup of coffee is 1.0 × 10-5 M. What is the OH- ion concentration in the 

coffee? Is the coffee acidic, basic, or neutral? 

 

The concentration of either the H+ ion or the OH- ion is given for four aqueous solutions at 298 K. For each 

solution, calculate [H+] or [OH-]. State whether the solution is acidic, basic, or neutral. 

a. [H+] = 1.0 × 10-13 M      

b. [OH-] = 1.0 × 10-7 M      

c. [OH-] = 1.0 × 10-3 M 

d. [H+] = 4.0 × 10-5 M 

Lesson 3: Hydrogen Ions and pH 

Molar Mass and Density 

https://portal.adek.abudhabi.ae/sites/SchoolOperations/SCP/After%20School%20Support%20Program/Forms/AllItems.aspx
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What is pH? 

The pH of a solution is the negative logarithm of the hydrogen ion concentration.  

A solution with a pH of 0.0 is strongly ………………………..; a solution with a pH of 14.0 is strongly …………………………………. 

A change of one pH unit represents a tenfold change in ion concentration. Determine whether seawater 

(pH=8) or detergent (pH=10) has a higher concentration of H+ ions. How many times higher? 

……………………………………………………………………………………………………………………………………………………………………………………………. 

What is pOH? 

The pOH of a solution is the negative logarithm of the hydroxide ion concentration.  

 

 

What is the pH of a neutral solution at 298 K? 

 

Calculate the pH of solutions having the following ion concentrations at 298 K. 

a. [H+] = 1.0 × 10-2 M  

 

b. [H+] = 3.0 × 10-6 M 

 

c. [H+] = 0.0055 M  

 

d. [H+] = 0.000084 M 

 

Challenge Calculate the pH of a solution having [OH-] = 8.2 × 10-6 M. 
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A typical cleaner has a hydroxide ion concentration of 4.0 × 10-3 M. calculate the pOH and pH of a cleaner at 298 K. 

 

Calculate the pH and pOH of aqueous solutions with the following concentrations at 298 K. 

a. [OH-] = 1.0 × 10-6 M 

 

b. [OH-] = 6.5 × 10-4 M 

 

c. [H+] = 3.6 × 10–9 M 

 

d. [H+] = 2.5 × 10–2 M 

 

e. [OH-] = 0.000033 M 

 

f. [H+] = 0.0095 M 

 

Challenge Calculate pH and pOH for an aqueous solution containing 1.0 × 10-3 mol of HCl dissolved in 5.0 L of 

solution. 

 

Calculating ion concentrations from pH 

 

Calculate [H+] and [OH-] in each of the following solutions. 

a. Milk, pH = 6.50.       

 

c. Milk of magnesia, pH = 10.50 

 

b. Lemon juice, pH = 2.37      

 

d. Household ammonia, pH = 11.90 

 

e.Blood, pH = 7.40 

 

Challenge Calculate the [H+] and [OH-] in a sample of seawater with a pOH = 5.60. 
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Molarity and the pH of strong acids and bases 

Strong acids and bases are essentially 100% in the form of ions in solution. 

If a flask contains 0.1M HCl. What is the [H+] in the flask? ………………………………………………..…………………………………………… 

If a flask contains 0.1M NaOH. What is the [OH-] in the flask? ……………………………………………………………………………………… 

Explain why you cannot obtain the [H+] directly from the molarity of a weak acid solution. 

……………………………………………………………………………………………………………………………………………………………………………………………… 

Strong polyprotic acid and Multiple OH- 

The concentration of hydroxide ions in a 7.5 × 10-4 M solution of Ca(OH)2 is ……………………………………………………………… 

Calculating Ka from pH 

Write the Ka expression for     HF(aq) ⇌ H+ (aq) + F- (aq) 

Calculate Ka for HF if the pH of 0.100M solution is 3.20. 

 

 

[H+] = [F-] = ……………………………………………………………………………………………………………………………………………  

[HF] = 0.100M - ……………………………….….. = ……………………………………… 

The pH of a 0.100M solution of formic acid (HCOOH) is 2.38. What is Ka for HCOOH? 

 

 

1.8 x 10-4 

Calculate the Ka for a 0.220M solution of H3AsO4, pH = 1.50  

 

 

5.4 x 10-3 

Calculate the Ka for a 0.0400M solution of HClO2 , pH = 1.80 

 

 

1.1 x 10-2 
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Calculate the Ka of the following acids using the given information. 

a. 0.00330M solution of benzoic acid ( C6H5COOH), pOH = 10.70 

 

8.9 x 10-5 

b. 0.100M solution of cyanic acid (HCNO), pOH = 11.00 

 

1.0 x 10-5 

c. 0.150M solution of butanoic acid ( C3H7COOH), pOH = 11.18 

 

1.5 x 10-5 

Challenge Calculate the Ka of a 0.0091M solution of an unknown acid (HX) having a pOH of 11.32. Use 

Table 4 to identify the acid. 

 

 

 

 

6.3 x 10-4(HF) 

Measuring pH 

 

 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 6 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 7 

 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 8 

 

 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 9 

 

 

 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 10 

 

 

 


