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Unit 15 Molarity, pH, Strength  

  
HKDSE Syllabus 

Students should learn 

e. Concentration of solutions 

  concentration of solutions in mol dm−3 (molarity)  

 

b. Indicators and pH 

  acid-base indicators as exemplified by litmus, methyl orange and phenolphthalein 

  pH scale as a measure of acidity and alkalinity pH = -log[H+(aq)] 

  use of universal indicator and an appropriate instrument to measure the pH of solutions 

 

c. Strength of acids and alkalis 

  meaning of strong and weak acids as well as strong and weak alkalis  

in terms of their extent of dissociation in aqueous solutions 

  methods to compare the strength of acids/alkalis 

 

Students should be able to 

  convert the molar concentration of solutions to g dm−3 

  perform calculations related to the concentration of solution 

 

  state the colours produced by litmus, methyl orange and phenolphthalein in acidic solutions and alkaline solutions 

  describe how to test for acidity and alkalinity using suitable indicators 

  relate the pH scale to the acidity or alkalinity of substances 

  perform calculations related to the concentration of H+(aq) and the pH value of a strong acid solution 

  suggest and demonstrate appropriate ways to determine pH values of substances 

 

  describe the dissociation of acids and alkalis  

  relate the strength of acids and alkalis to their extent of dissociation 

  describe acids and alkalis with the appropriate terms: strong and weak, concentrated and dilute  

  suggest and perform experiments to compare the strength of acids or alkalis  
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A. Concentration and Molarity 

 

 

No of particles                      Mole                           Mass 
                      
                                Molarity 

Remarks:    _____________ X _______________ = ___________________ 
e.g. 25cm3  0.75 moldm-3 = 
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Questions: 

1.  500.0 cm3 of calcium nitrate solution contains 11.5 g of calcium nitrate. What is the molarity of the 

solution? (Relative atomic masses: N = 14.0, O = 16.0, Ca = 40.1) 

 

  

2.  A solution of potassium hydroxide contains 11.2 g of potassium hydroxide in 250.0 cm3 of the solution. 

What is its molarity?  (Relative atomic masses: H = 1.0, O = 16.0, K = 39.1) 

 

  

3.  7.69 g of ethanedioic acid crystals ((COOH)2‧2H2O) are dissolved in distilled water and made up to 

250.0 cm3. What is the molarity of the ethanedioic acid solution?(RAM: H = 1.0, C = 12.0, O = 16.0) 

 

 

  

4.  A 0.50 mol dm–3 zinc sulphate solution is prepared by dissolving 14.4 g of zinc sulphate-7-water crystals 

(ZnSO4‧7H2O) in distilled water. What is the volume of the solution formed? 

(Relative atomic masses: H = 1.0, O = 16.0, S = 32.1, Zn = 65.4) 

 

  

 

5.  102 g of lead(II) nitrate were used to prepare a 0.616 mol dm–3 solution. What was the volume of the 

solution obtained? (Relative atomic masses: N = 14.0, O = 16.0, Pb = 207.2) 

 

  

6.  What is the mass of solute present in 750.0 cm3 of 0.400 mol dm–3 sodium hydroxide solution? 

(Relative atomic masses: H = 1.0, O = 16.0, Na = 23.0) 

 

  

7.  What is the mass of anhydrous sodium carbonate required to prepare 2 000.0 cm3 of 0.108 mol dm–3 

sodium carbonate solution? (Relative atomic masses: C = 12.0, O = 16.0,  Na = 23.0) 

 

  

8.  What is mass of ethanedioic acid crystals ((COOH)2‧2H2O) required to prepare 250.0 cm3 of 0.180 mol 

dm–3 solution? (Relative atomic masses: H = 1.0, C = 12.0, O = 16.0) 
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B. pH value 

      
Questions: 

1.  What is the concentration of hydrogen ions in a solution with a pH of 4.68? 

A 2.09 x 10–5 mol dm–3    B 2.14 x 10–5 mol dm–3    C 0.468 mol dm–3    D 0.670 mol dm–3 

  

2.  What is the concentration of hydrogen ions in a sample of lemon juice with a pH of 2.44? 

A 3.63 x 10–3 mol dm–3   B 3.87 x 10–3 mol dm–3   C 0.363 mol dm–3    D 0.387 mol dm–3 

  

3.  The pH of human blood is 7.40. What is the concentration of hydrogen ions in human blood? 

A 3.98 x 10–8 mol dm–3   B 3.98 x 10–6 mol dm–3   C 0.869 mol dm–3    D 1.15 mol dm–3  

 

4.  The concentration of hydrogen ions in a bottle of apple juice is 3.22 x 10–4 mol dm–3. What is the pH of 

the juice? 

A 3.22        B 3.49        C 5.08        D 6.44  

  

5.  A 6.30 x 10–3 mol dm–3 sulphuric acid sample was prepared. The acid dissociated completely in water. 

What is the pH of the acid sample? 

A 0.501        B 1.00        C 1.90        D 2.20  

  

6.  The pH of a sample of sulphuric acid is 1.04. What is the concentration of the acid? 

A 0.00852 mol dm–3   B 0.0170 mol dm–3   C 0.0456 mol dm–3   D 0.0912 mol dm–3 
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7.  A trout fishery owner added limestone to his loch to decrease the effects of acid rain. He managed to raise 

the pH of the water from 5 to 7. 

 

The concentration of H+(aq) ions 

 

A increased by a factor of 2. 

B increased by a factor of 100. 

C decreased by a factor of 2. 

D decreased by a factor of 100.  

  

8.  The pH of solution X is 2 while that of solution Y is 6. Which of the following statements about the 

concentration of hydrogen ions in the two solutions is correct? 

A It is three times as great in solution X as that in solution Y. 

B It is three times as great in solution Y as that in solution X. 

C It is 10 000 times in solution Y as than in solution X. 

D It is 10 000 times in solution X as than in solution Y. 

 

 

A, A,A,B,C,C,D,D 
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1.  Which of the following reagents can be used to measure the pH of a solution? 

 

A Litmus solution    B Universal indicator    C Phenolphthalein   D Methyl orange  

 

2.  Arrange the following substances in descending order of pH values. 

(1) Milk    (2) Lemon juice    (3) Human blood    (4) Detergent solution 

A (4) > (3) > (2) > (1)    B (3) > (1) > (4) > (2) 

C (4) > (3) > (1) > (2)    D (2) > (1) > (3) > (4)  
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C. Strength of Acids and Alkalis 
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Strong and weak acids 

 Name of acid Equation of ionization Main type of particles present 

(besides H2O and OH-) 

Strong 

acids 

Hydrochloric   

Sulphuric   

Nitric   

Weak 

acids 

Hydrofluoric   

Carbonic   

Sulphurous   

Ethanoic   

 

 1 M Weak acids 1 M strong Acids  

Addition of ______________ Bubble are evolved at a 

_____________ rate 

Bubble are evolved at a 

_____________ rate Addition of ______________ 

Test for _______________ 

______________________ 
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Strong and weak alkalis 

 Name of acid Equation of ionization Main type of particles present 

(besides H2O and OH-) 

Strong 

alkalis 

Sodium 

hydroxide 

  

Potassium 

hydroxide 

  

Calcium 

hydroxide 

  

Weak 

alkali 
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1.  The pH of 0.1 mol dm–3 hydrochloric acid is about 1 but that of 0.1 mol dm–3 ethanoic acid is about 3. This 

is because 

A ethanoic acid is a covalent compound. 

B ethanoic acid contains more hydrogen atoms per molecule. 

C ethanoic acid does not dissociate completely in water. 

D ethanoic acid is a strong acid.  

  

2.  Two flasks contain equal volumes of 0.1 mol dm–3 hydrochloric acid and 0.1 mol dm–3 ethanoic acid. 

Which of the following statements concerning them is correct? 

A They give the same colour change when the same quantity of universal indicator is added. 

B They contain equal concentration of hydrogen ions. 

C They react at the same rate with magnesium. 

D They neutralize the same number of moles of sodium hydroxide.  

  

3.  Comparing the same volume of 0.1 mol dm–3 HCl(aq) and 0.1 mol dm–3 CH3COOH(aq), which of the 

following is INCORRECT? 

 0.1 mol dm–3 HCl(aq) 0.1 mol dm–3 CH3COOH(aq) 

A Lower pH higher pH 

B Higher electrical conductivity lower electrical conductivity 

C Higher initial rate of reaction with magnesium lower initial rate of reaction with magnesium 

D Requires a greater number of moles of NaOH 

for neutralization 

requires a smaller number of moles of NaOH for 

neutralization 
 

  

4.  Which of the following statements concerning 25 cm3 of 1 mol dm–3 sulphuric acid and 50 cm3 of 1 mol 

dm–3 ethanoic acid is INCORRECT? 

A They require the same volume of 1 mol dm–3 aqueous ammonia for complete neutralization. 

B They give the same colour change when the same quantity of universal indicator is added. 

C They have different electrical conductivity. 

D They react at different rates with zinc. 

  

5.  Why does magnesium react faster with 20 cm3 of 1 mol dm–3 hydrochloric acid than with 20 cm3 of 1 mol 

dm–3 ethanoic acid? 

A There are more mobile ions in 20 cm3 of 1 mol dm–3 hydrochloric acid. 

B The concentration of hydrochloric acid is higher. 

C There are more hydrogen ions in 20 cm3 of 1 mol dm–3 hydrochloric acid. 

D There are more mobile electrons in 20 cm3 of 1 mol dm–3 hydrochloric acid. 
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2012 DSE  

 

2013 DSE 

 

2014 DSE 

 

 

2015 DSE 

 

C D D B C 

According to the information on 

the label, calculate the 

concentration of the concentrated 

hydrochloric acid in moldm-3. 


