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545/2 

S4 CHEMISTRY 
Exam 9 marking guide 

PAPER 2  

 

DURATION: 2 HOUR 
 

 

Instructions:  

- This paper consists of two sections A and B  

- Answer all questions in section A and B  

 

 

SECTION A 

1. (a) State two differences between a mixture and a compound  

A mixture A compound 

- Energy is not given out or absorbed 

when a mixture is made. 

Energy is given out or absorbed 

- The substances in it can be separated by 

physical means. 

The elements in it cannot be separated by 

physical means. 

-Its composition is variable; the 

substances can be presented in any 

proportions by mass 

Its composition is not variable; the 

elements are combined in definite 

proportions by mass.  

-Its properties (e.g. color, density) are the 

average of those of the substance in it. 

Its properties are quite different from 

those of the elements in it. 

 

(b) State whether the following are physical or chemical changes  

 (i) boiling of water  

Physical change 

 

(ii) melting of wax  

Physical change 

 

(iii) Rusting of iron  

chemical change 
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2. (a) Explain what is meant by the terms  

(i) mass number  

Sum of protons and neutrons in an atom 

 

(ii) Atomic number  

Number of protons in an atom 

 

 

(b) An atom of an element is represented by the symbol         X 

 

 

(i) State the mass number of the atom  

43 

 

(ii) How many neutrons are present in the atom? 

43 – 21 = 22 

 

 

3. 2g of a mixture containing zinc and copper was reacted with dilute hydrochloric acid. 

120cm3 of hydrogen gas was evolved at room temperature.  

(a) Write the equation for the reaction  

Zn (s) + 2HCl(aq) → ZnCl2 (aq) + H2(g) 

 

(b) Calculate the mass of copper in the mixture. (Zn = 65, 1 mole of  a gas 

occupies 24000cm3 at room temperature)  

24000cm3 are produce by 65g of Zn 

120cm3 of a gas are produced by 
65 𝑥 120

24000
= 0.325g of Zn 

Mass of copper = 2 – 0.325 = 1.675g 

 

4. Elements W and Z with atomic number 20 and 8 respectively react to form a 

compound Q  

(a) Write the electronic configuration of W and Z  

W:2.8.8.2 

 

Z: 2.6 

 

(b) (i) Write the formula of Q  

WZ 

 

(ii) Cold water was added to Q. State what was observed  

Hissing sound and dissolves to make solution 

 

(iii) State whether Q is an ionic or covalent compound. 

Ionic 

 

43 

21 
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5. Oxygen gas can be prepared in the laboratory using potassium chlorate and 

manganese (IV) oxide  

(a) (i) State the condition for the reaction  

Heat 

 

(ii) Write equation for the reaction  

2KClO3 + heat → 2KCl (s) + 3O2(g) 

 

(b) What is the role of manganese (IV) oxide? 

Catalyst 

 

(c) Name one process that: 

(i) increases the amount of oxygen  

Photosynthesis 

 

(ii) decreases the amount of oxygen in the atmosphere.  

Rusting 

 

6. Hydrogen gas was reacted with copper (II) oxide  

(a) (i) State the conditions for the reaction  

   Heat 

(ii) State what was observed  

A black powder turns brown crystal 

 (iii) Write the equation for the reaction  

CuO(s) + H2(l) → Cu (s) + H2O(l) 

 

(b) State two uses of hydrogen  

(i) Used as rocket fuel 

(ii) In nuclear reactors to generate energy 

(iii) To harden vegetable oils 

 

7. (a) Explain what is meant by the term ‘isotopy” 

Isotopy is the existence of atoms with the same number of protons but different 

number of neutrons 

 

(b) Name two elements other than hydrogen that exhibit isotopy. 

Carbon (12C and 14C) 

Chlorine (35Cl and 37Cl) 

(c) Name two isotopes of one of the elements named in (b) above 

Carbon (12C and 14C) 

Chlorine (35Cl and 37Cl) 

 

 

8. (a) Explain what is meant by the terms  

(i) Solubility of a salt  

Solubility of salt is mass of a solute that saturates 100g of a solvent at a given 

temperature 
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 (ii) Saturated solution  

A saturate solution is cannot dissolve any more solute at a given temperature. 

(b)  The solubilities of potassium nitrate at 60oC and 20oC are 35g/100g of H2O and 

7.5g / 100g of H2O respectively. Calculate the number of moles of KNO3 nitrate 

formed when 75g of a saturated solution of potassium nitrate is cooled from 60oC to 

20oC.  (K = 39, N = 14, O = 16)  

 

100g of saturated solution is cooled from 600 to 200 (35 – 7.5 = 27.5g are deposited 

 75g of saturated solution deposit = 
27.5 𝑥 75

100
= 20.625𝑔 

9. Copper (II) sulphate solution was electrolysed using carbon electrodes. 

(a) State what was observed at the  

(i) Anode  

colorless gas  

(ii) cathode  

Brown coating 

 

(b) Write equation for the reaction at  

(i) Anode  

4OH-(aq) - 4e → 2H2O(l) + O2(g) 

 

(ii) Cathode  

Cu2+(aq) + 2e → Cu(s) 

 

(c) Write the overall equation of reaction  

None applicable 

10. Aqueous sodium carbonate was separately added to  

(i) a solution of zinc sulphate  

(ii) Ethanoic acid  

 

(a) State what was observed in case   

(i)  white pt. 

 

(ii) effervescence  

b Write an ionic equation for the reaction in; 

          (i) Zn2+ (aq) + CO3
2-(aq) → ZnCO3(s) 

          (ii) 2H+(aq) + CO3
2-(aq) → CO2(g) + H2O(l) 

 

 

SECTION B: 

(All questions are compulsory)  

 

 

11. (a) With the aid of diagrams describe an experiment you would carry out to show that 

rusting requires both oxygen and water in order to occur.  
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Experiment to show that oxygen and water is necessary for rusting 

 

 
 

The experiment is set up as shown above and left for several days 

 

1. Test tube A contains nails and moist air 

2. Test tube B contains nails and dry air because moisture is removed by anhydrous 

calcium chloride 

3. Test tube C contains nail and air free water; boiling removes dissolved air from 

water while a layer of oil prevents entry of air into water 

 

Observation after several days 

 

1. In test tube a rusting took place because there is both oxygen and water necessary 

for rusting to take place. 

2. In test tube B rusting did not take place because there was not water 

3. In test tube C rusting did not take place due to absence of air 

 

Conclusion 

Both oxygen and water are necessary for rusting to take place 

 

(b) Describe four ways of preventing rusting  

 

(i) Keeping iron and steel equipment in air or water free environment, i.e., in the dry 

places (from water). 

(ii)  Oiling (protects equipment from water and oxygen). 

(iii)Painting (protects from both air and water)  
 

(iv) Tin plating protects iron from both air and water; however, tin-plate is only effective 
provided the layer of tin remains intact  

(v) Galvanizing: this is coating iron with zinc. Zinc protects iron because it is passive 

in air but also it can reduce iron III to ion. 

 

 

12. (a) Briefly outline how a dry sample of hydrogen gas can be prepared in the 

laboratory (diagram not required) 

Hydrogen is prepared by reacting zinc granules with hydrochloric acid in presence of 

copper sulphate as a catalyst. 

Zn (s) + 2HCl (aq) → ZnCl2 (aq) + H2(g)  

The gas is dried by bubbling it through concentrated sulphuric acid and collected by 

downward displacement of air 
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(b) Dry hydrogen gas was passed over 2.23g of heated lead (II) oxide. 

 (i) state what was observed  

     Orange powder turn grey 

 (ii) Explain your observation  

     Orange lead (II)oxide is reduced by hydrogen to lead 

(iv) Write the equation of reaction  

PbO(s) + H2(g) → Pb(s) + H2O(l) 

(v) Calculate the mass of the solid formed. (Pb = 207, O = 16)  

 

Formula mass of PbO  = 207 + 16 = 223 

223g of PbO produce 207g of Pb 

2.23gof PbO produce 2.07 g of Pb 

End 


