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S4 CHEMISTRY 
Exam 9 marking guide 

PAPER 1  

 

DURATION: 1 hour 30 minutes 
 

Instructions to candidates: 

This paper consists of 50 objective questions.  

Attempt all questions  

 

You are required to write the correct answer A, B, C, or D on the boxes on the right hand side of 

the question  

 

DO NOT USE A PENCIL  

 

For Examiner’s use only 

  

 

 

1. Which one of the following reacts with both acids and bases? 

A: lead (II) oxide     B: copper (II) oxide 

C: calcium oxide     D: potassium oxide  

Lead oxide is amphoteric 

2. Which anion forms a white precipitate with barium nitrate solution soluble in nitric acid  

A: SO4 2 –   B: CO3
2 –   C: Cl –    D: NO3 –  

 

3. Elements X, Y and Z have atomic numbers 12, 8 and 7 respectively. Which of the 

compounds is ionic? 

A: XY   B: Y2Z3   C: X3Z  D: YZ  

Ionic compound is formed between a metal and nonmetal: C is a wrong formula because X 

has a valence +2 while Z has a valence of -1; the right formula would be XZ2 

 

4. Which hydrocarbon has a carbon percentage of 82%? 

A: C2H4  B: C3H6  C: C3H8  D: C4H10 

The best way to answer this question is to calculate the percentage of carbon in each 

compound to find which contains 82% carbon. 

Formula mass of C2H4 = 12 x 2 + 4 x 2 = 28 
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percentage of C = 
24

28
𝑥 100 = 85.7% 

Formula mass of C3H6 = 12 x 3 + 6 x 1 = 42 

percentage of C = 
36

42
𝑥 100 = 85.7% 

Formula mass of C: C3H8 = 12 x 3 + 8 x 1= 44 

percentage of C = 
36

44
𝑥 100 = 82% 

 

5. 25.00 cm3 of 0.2M acid solution was neutralised by 20.0 cm3 of 0.5M sodium hydroxide 

solution. The basicity of the acid is  

A: 1   B: 2   C: 3   D: 4  

 

mole of the acid = 
25 𝑥 0.2

1000
 

moles of sodium hydroxide 
20 𝑥 0.5

1000
 

Mole ratio, n = 
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑑𝑖𝑢𝑚 ℎ𝑦𝑑𝑟𝑜𝑥𝑖𝑑𝑒

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑐𝑖𝑑
=

20 𝑥 0.5

1000
 ÷

25 𝑥 0.2

1000
=  2 

 

6. The term cation means a particle which  

A: carries a negative charge  

B: is mobile in aqueous or molten state 

C: is discharged at the anode 

D: is discharged at the cathode  

 

7. By what process is decane, C10 H22, converted to octane, C8H18, and ethene? 

A: Refining     B: Hydrogenation  

C: Cracking     D: combustion  

 

8. 15cm3 of nitrogen reacts with excess hydrogen according to the equation 

N2(g) + 3H2(g)   2NH3(g)  

 

What volume of ammonia is formed at constant temperature and pressure? 

A: 7.5 cm3   B: 15cm3  C: 30cm3  D: 45cm3  

1mole of nitrogen produce 2 moles of ammonia 

15cm3 of nitrogen produce 15 x 2 = 30cm3 of ammonia 

 

9. Which one of the following compounds is soluble in water? 

A: PbSO4   B: PbCO3  C: ZnSO4  D: ZnCO3  

 

10. What mass, in grams, of sodium carbonate – 10 – water, Na2CO3. 10H2O is contained in 50 

cm3 of a 0.1M solution? 

A: 106 x 0.1 x 1000    B: 106 x 0.1 x 50  

  50      1000 

C: 286 x 0.1 x 1000    D: 286 x 0.1 x 50  

  50      1000 

Formula mass of Na2CO3. 10H2O = 23 x 2 + 12 + 16 x 3 + 10(1x2 + 16) = 286 

moles of Na2CO3. 10H2O = 
50 𝑥 0.1

1000
 

mass of Na2CO3. 10H2O = 
50 𝑥 0.1

1000
 𝑥 286 
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11.  Hydrogen sulphide is passed through potassium dichromate solution. The ions representing 

the resulting green colour are 

A: Cr2O7
2 –   B: Cr3+   C: S2 –    D: SO4

2–  

 

12. Which one of the following compounds decomposes to leave a metal? 

A: Li2CO3   B: MgCO3  C: ZnCO3  D: Ag2CO3  

 

13. Calcium hydroxide solution was left exposed for some time. The white solid observed at 

bottom is  

A: Ca(HCO3)2  B: CaCO3  C: Ca(OH)2  D: CaO  

Ca(OH)2 (aq) + CO2(g) → CaCO3 (s) + H2O(l) 

  

14. 6.5g of element X gave 8.1g of its oxide upon combustion. The simplest formula of the 

oxide is (X = 65 ,O = 16)  

A: XO    B: X2O   C: X2O3  D: XO2  

Element X O 

Mass 6.5 8.1 – 6.5 = 1.6 

Atomic mass 65 16 

Moles 0.1 0.1 

Mole ratio 1 1 

Empirical formula XO  

 

 

15. Copper (II) sulphate was electrolysed using copper electrodes. Which of the following 

represents the reaction at the anode? 

A: 4OH(aq) – 4e   2H2O(l) + O2(g) 

B: 4OH(aq) + 4e   2H2O(l) + O2(g) 

C: Cu(s) – 2e   Cu2+ (aq) 

D: Cu2+ (aq) + 2e   Cu(s)  

 

16. Methanol burns in oxygen according to the following equation. 

CH3OH(l) +  3O2(g)  CO2(g), + 2H2O  H = – 730 KJ/mol  

     2 

The quantity of heat evolved when 3.2g of methanol is completely burnt in oxygen is  

A: +73KJ  B:  –730 KJ   C:  –73KJ  D: +730KJ 

Formula mass of methanol, CH3OH = 12 + 4 + 16 = 32 

32g of CH3OH produce -730kJ 

3.2g of CH3OH produce 
2.3 𝑥−730

32
 =  –73KJ 

  

17. The reaction in which concentrated sulphuric acid reacts with ethanol to form ethene is 

known as 

A: Dehydration      B: oxidation  

C: Reduction      D: Addition  

 

18. Iron II sulphide reacts with dilute hydrochloric acid according to the equation: 

FeS(s) + 2HCl(aq)      FeCl2(aq) + H2S(g)  

The hydrogen sulphide obtained in this reaction is not pure because it is mixed with  

A: chlorine      B: hydrogen    

C: sulphurdioxide      D: iron (II) chloride fumes  



 

 

4 

 

19. A solution of hydrochloric acid is labelled 2M. The concentration of the acid in grams per 

litre is (H = 1 Cl = 35.5)  

A: 2.0  B: 18.25  C: 36.5   D: 73.0 

Formula mass of HCl =1 + 35.5 =36.5 

Concentration = 2 x 36.5 = 73 

 

20. The main function of limestone in the blast furnace for extraction of iron is to  

A: provide carbon for reducing iron  

B: remove impurities like silica  

C: quicken reduction of iron (III) oxide to iron  

D: lower the temperature at which iron melts  

 

21. Which one of the following can not be obtained by electrolysis of an aqueous solution? 

A: copper   B: lead   C: silver   D: sodium  

hydrogen is liberated instead 

 

22. The number of moles of hydrogen ions in 500cm3 of 1.0M sulphuric acid is  

A: 0.25   B: 0.5   C: 1.0   D: 2.0 

1000cm3 contains 1 mole 

500cm3 contain 
1 𝑥 500

1000
= 0.5 moles 

 

23. Which of the following contains the same number of atoms as 8g of sulphur? 

(S = 32 Ca = 40 C = 12)  

A: 4g carbon  B: 10g calcium  C: 12g carbon   D: 20g calcium  

Moles of sulphur =  
8

32
= 0.25 

Moles of calcium = 
10

40
 =0.25 

 

24.  CO(g) + 2H2(g)   CH3OH(l) H = +91Kjmol– 1  

Which one of the following statements is true about the equation? 

A: when one molecule of CH3OH is formed, 91KJ of heat is absorbed. 

B: when one mole of CH3OH is formed, 91KJ of heat is absorbed. 

C: when one gram of CH3OH is formed, 91KJ of heat is absorbed. 

D: When one mole of CH3OH is formed, 91KJ of heat is evolved.   

 

25. Which one of the following metals will displace iron from a solution of iron (II) sulphate 

most readily? 

A: Zinc   B: lead   C: copper   D: silver  

 

26. Ethanoic acid is a weak electrolyte. This means that the acid is  

A: monobasic    B: fully ionized  

C: not fully ionized    D: organic  
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27.  Sodium thiosulphate reacts with dilute hydrochloric acid according to the ionic equation  

S2O3
2 – (aq) + 2H+(aq)    SO2(g) + S(s) + H2O(l)  

The graph shown below was obtained by plotting the concentration of the thiosulphate 

against the rate of the reaction  

 

 

 

           

 

          

       

 concentration     

     

      

 

 

 

                                              rate 

A straight line graph is obtained showing that  

A: rate is inversely proportional to concentration 

B: rate is directly proportional to concentration  

C: the reaction takes place in presence of a catalyst  

D: the rate increases with increase in temperature. 

 

28. A steady current of 4A was passed for 30 minutes through an aqueous solution of copper 

(II) sulphate. What mass of copper in grams was deposited at the cathode (IF = 96500 

coulombs, Cu = 63.5)? 

A:     63.5     B: 4 x 63.5  

 2 x 96500         2 x 96500 

  

C: 4 x 1800 x 63.5    D: 4 x 1800 x 19500 

     2 x 96500     2 x 63.5  

Q = It = 4 x 30 x 60 

2 x 96500Cproduce 63.5 g 

(4 x 30 x 60) produce = 
4 x 30 x 60 x 63.4

2 𝑥 96500
 

 

29. Which of the following elements have the same number of electrons in the outer energy 

level? 

A: Li, Ba, B    B: Be, Mg, Ca 

C: He, H, S     D: Al, Si ,     P 

 

30. Magnesium burns in air to form magnesium oxide according to the equation 

2Mg(s) + O2(g)  2MgO(s) 

What volume of air is needed to completely react with 6g of magnesium if oxygen occupies 
1/5 of air? (Mg = 24 ,O = 16, 1 mole of a gas occupies 22.4 dm3)  

A: 2.8 dm3   B: 14 dm3  C: 5.6dm3  D: 4.8dm3  

 

2 x 24g of Mg require 22.4 dm3 of oxygen 

6g of Mg require 
22.4 𝑥 6

2 𝑥 24
= 2.8dm3 of oxygen 
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but 1/5 of oxygen is found in 1 of air 

 

2.8dm3 is found 1 x 2.8dm3÷
1

5
 =14 

 

31. Magnesium reacts with silver nitrate solution according to the following equation  

Mg(s) + 2AgNO3(aq)   Mg(NO3)2 (aq) + 2Ag(s)  

The mass of silver which can be displaced from a solution of silver nitrate by 0.1 moles of 

magnesium (Mg = 24, Ag = 108) is  

A: 5.4g   B: 10.8g  C: 21.6   D: 43.2g  

moles of Ag+ displace = moles Mg2+ x 2 = 0.1 x 2 = 0.2moles 

mass of Ag displaced = moles x atomic mass = 0.2 x 108 = 21.6 

32. 100cm3 of hydrochloric acid dissolves 3g of magnesium ribbon. The molarity of the acid 

(Mg = 24) is 

A: 0.025  B: 0.25   C: 2.5   D: 25   

Moles of magnesium = 
3

24
 = 0.125 moles 

Moles of HCl that reacted = 0.125 x 2 = 0.25moles 

100cm3 of HCl contain 0.25moles 

1000cm3 of HCl contains 
0.25 𝑥 1000

100
= 2.5 

33. A mixture of water and ethanol can be separated by 

A: Chromatography                            B: Fractional distillation 

C: Using a magnet                              D: Separating funnel 

 

34. Which of the following nitrates does NOT give off oxygen when heated? 

A: sodium nitrate     B: Ammonium nitrate 

C: Magnesium nitrate    D; Zinc nitrate  

 

35. Which of the following will dissolve lead (II) oxide? 

A: sodium hydroxide solution   B: water  

C: sulphuric acid     D: aqueous ammonia  

 

36. 10g of a saturated potassium chloride solution was evaporated and 6g of solid potassium 

chloride was left. The solubility of potassium chloride is  

A: 6 x 100     g  B: 6 x 100     g  C: 6 x 100     g  D: 10 x 100  g 

    10            4    4   16 

 

Mass of water = 10 -6 = 4g 

4g of water contain 6g of KCl 

100g of water contain 
6 𝑥 100

4
 

37. Calcium hydroxide reacts with ammonium chloride according to the equation  

Ca(OH)2(s) + 2NH4Cl(s),   2NH3(g), +2H2O(l) + CaCl2(s)  

If 6.8g of ammonia was evolved, what mass of calcium hydroxide was reacted completely 

with ammonium chloride? 

A: 34   B: 7.4   C: 14.8   D: 74 

 Formula mass of Ca(OH)2 = 40+ 2(16 + 1) = 74 

formula mass of  NH3 = 14 + 1 x 3 = 17 

17 x 2 g of NH3 require 74g 

6.8g of NH3 require 
74 𝑥 6.8

17 𝑥 2
 = 14.8  
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38. Which one of the following pairs of compounds do not decomposes on heating? 

A: ZnCO3 and Li2CO3    B: K2CO3 and CaCO3 

C: Na2CO3 and K2CO3    D: CuCO3 and PbCO3  

 

39. Which one of the following hydrocarbons is saturated? 

A: C2H4  B: C3H6  C: C4H10  D: C2H2  

 

40. Copper (II) carbonate reacts with dilute hydrochloric acid according to the equation: 

CuCO3(s) + 2HCl(aq)   CuCl2(aq) + CO2(g) + H2O(l)  

What volume of carbon dioxide would be evolved at s.t.p if 2.5g of copper (II) carbonate 

was reacted with excess acid (Cu = 64 , C = 12, O = 16, 1 mole of a gas occupies 22.4 dm3 

at s.t.p)? 

A: 22.4 x 124   B: 22.4 x 2.5   C: 124 x 2.5  D:      124   

     2.5          124          22.4       22.4 x 2.5 

 

Formula mass of CuCO3 = 64+ 12 + 16 x 3 = 124 

124g of CuCO3 produce 22.4dm3 

2.5g of CuCO3 produce
22.4 𝑥 2.5

124
 

 

Each of the questions 41 to 45 consists of an assertion (statement) on the left-hand side and 

a reason on the right side.  

Select: 

A: if both the assertion and the reason are true statements and the reason is a correct 

explanation of the assertion 

B: If both the assertion and the reason are true statements but the reason is NOT a correct 

explanation of the assertion. 

C: if assertion is true but the reason is not a correct statement. 

D: If the assertion is not correct but the reason is a true statement. 

 

 

INSTRUCTIONS SUMMARISED: 

 

Assertion  Reason  

A True 

B: True 

C: True 

D: Incorrect  

True (reason is correct explanation) 

True (reason is not a correct explanation  

Incorrect 

True  

 

41. Copper (II) hydroxide dissolves in aqueous 

ammonia to form a deep blue solution  

 

 

because  

when water is heated oxygen is 

given off  

42. Water is a mixture of hydrogen and oxygen  because  when water is heated oxygen is 

given off  

43.sodium chloride gives a white precipitate 

     with acidified silver nitrate solution 

  

because sodium nitrate is soluble in water  

44. Sulphuric acid is dibasic  because it is a strong acid  

 

C 

C 

B 

B 
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45. Sodium ethanoate, CH3COONa 

      is a normal salt 

because It contains no replaceable 

hydrogen 

 

 

In each of the questions 46 to 50 one or more of answers given may be correct. Read each 

question carefully and then indicate the correct answer A,B C or D according to the following  

A: if 1,2,3 only are correct    B: if 1,3, only are correct 

C: if 2,4 only are correct    D: if 4 only is correct 

 

INSTRUCTIONS SUMMARISED 

A B C D 

1,2,3 only correct  1,3 only correct  

 

2,4 only correct  4 only correct  

46. Zinc reacts with dilute sulphuric acid according to the following equation  

 Zn(s) + H2SO4(aq)   ZnSO4(aq) + H2(g)  

 The rate of evolution of hydrogen can be increased by: 

1. using a more concentrated acid 

2. not allowing hydrogen to escape  

3. using powdered zinc 

4. reducing the temperature of reactants  

 

47. When chlorine is bubbled through a cold solution of sodium hydroxide, which of the 

following is/are the products of the reaction? 

1. Water 

2. Sodium hypochlorite  

3. Sodium  chloride  

4. Sodium chlorate  

   

48. Which of the following compounds will react with hydrogen sulphide to produce a 

precipitate of sulphur? 

1. Iron (II) chloride solution  

2. Hydrochloric acid 

3. Copper (II) sulphate 

4. Sulphur dioxide  

 

49. The sulphates which are readily soluble in water are 

1. sodium sulphate  

2. lead (II) sulphate  

3. copper (II) sulphate  

4. barium sulphate  

 

50. Which one of the following can be used to soften a sample of temporary hard water? 

1. filter the water  

2. boil the water 

3. add calcium hydrogen carbonate 

4. add sodium carbonate.  

 

 

END 

A 

A 

A 

B 

B 

C 


