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545/1 

S4 CHEMISTRY 

Exam 16 

PAPER 1  

 

DURATION: 1 hour 30 minutes 

 

 

Instructions  

This paper consists of fifty (50) objective questions. 

All questions are compulsory  

Answer the questions by writing the correct alternative in the box on the right hand side of the question 
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1. Sulphur is used in  

A: manufacture of soap     B: manufacture of effervescent drinks  

C: vulcanization of rubber    D: manufacture of cellulose  

 

2. Which one of the following properties is shown by chlorine? 

A: it forms diatomic molecules    B: it forms ions by loss of an electron  

C: it is a colourless gas     D: it is a reducing agent    

  

3. The solid product formed when sodium hydrogen carbonate is heated, was added to water. The 

PH of the solution is approximately 

A: 3  B: 6   C: 7    D: 10  

Sodium hydrogen carbonate decompose to sodium carbonate 

2NaHCO3(s) → Na2CO3(s) + CO2(g) + H2O(l) 

Sodium carbonate hydrolyze in water to form alkaline solution 

CO3
2-(aq) + H2O(l) → HCO3

-(aq) + OH- (aq) 

 

4. When ammonia reacts with hot copper (II) oxide, it is oxidized to nitrogen and steam according 

to the equation  

 

2NH3(g) + 3CuO(s)   3Cu(s) + 3H2O(l) + N2(g)  

 

What is the volume of the gaseous product formed if 80cm3 of ammonia reacted?  

(All volumes measured at room temperature and pressure) 

A: 20cm3  B: 40cm3  C: 80cm3  D: 120cm3  

2moles of NH3 produce 1 mole of N2 

80cm3 of NH3 produce 
1 𝑥 80

2
 = 40cm3 of N2 

 

5. Which one of the following is not observed when drops of water are added to a lump of freshly 

prepared calcium oxide? 

A: Calcium oxide readily dissolves   B: Heat is evolved  

C: Calcium oxide becomes powder   D: A hissing sound is heard  

 

6. In an experiment 12g of propanol, C3H8O was burnt and heat produced raised the temperature 

of 120g of water by 0.7oC. The enthalpy of combustion of propanol per mole is  

A: 
120

4.2
×  0.7 × 5𝐽      B: 4.2 × 120 × 0.7 × 5𝐽  

 

C: 
120

4.2 
× 0.7 × 0.2𝐽     D: 42 x 120 x 0.7 x 12J  

(C=12,O=16,H=1, Heat capacity of water is 4.2jg-1 oc-1) 

Heat = mcθ = (120 x 4.2 x 0.7) 

Formula mass of C3H8O = 3 x 12 + 8 x 1 + 16 = 60 

12g of C3H8O produce  120 x 4.2 x 0.7 
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60 g of C3H8O produce 
120 x 4.2 x 0.7 x 60

12
=  120 x 4.2 x 0.7 x 5J 

 

7. In a solid salt, the electrostatic attractions between the negative and the positive ions gives rise 

to  

A: good electrical conductivity    B: high boiling point  

C: high solubility in water    D: low molar heat of vaporization  

 

8. Which one of the following metal oxides does not loss mass when it is heated and hydrogen gas 

is passed over it? 

A: magnesium oxide     B: iron (II) oxide  

C: Lead oxide      D: copper (II) oxide. 

Magnesium is higher than Mg in the reactivity series 

9. What mass of sodium hydroxide is required to make 200cm3 of 2M solution? ( Na=23,O=16, 

H=1) 

A: 8.0g   B:  16.0g  C: 32.0g  D: 80.0g  

Moles of sodium hydroxide = 
200 𝑥 2

1000
= 0.4moles 

Formula mass of NaOH = 23 + 16 + 1 = 40 

Mass of sodium hydroxide = 40 x 0.4 = 16g 

 

10. From the following data, determine  which elements are isotopes? 

Element  E F G H 

Atomic mass  32 31 12 13 

Atomic number  16 15 6 6 

Number of neutrons  16 16 6 7 

 

A: E and F   B: F and G   C: G and H   D: E and H  

Isotopes are atoms having the same number of protons but different number of electrons 

 

11. To test for ammonium ion you would  

A: add sodium hydroxide, heat and observe the smell  

B: add barium chloride solution  

C: put a red litmus paper in the solution  

D: add sodium carbonate solution  

Ammonium ions react with sodium hydroxide to produce ammonia with urine smell 

NH4
+(aq) + OH-(a) →  NH3 (g) + H2O(l) 

12. Which one of the following gases will occupy the same volume at s.t.p as 0.05 mole of 

hydrogen? 

(H = 1, O = 16, Cl = 35.5, N = 14; 1 mole of a gas occupies 22.4dm3 at s.t.p)  

A: 14.60g  HCl   B: 3.20g    O2   C: 4.25g   NH3   D: 3.55g  Cl2  

Formula mass of HCl = 1 + 35.5 = 36.5 

Mole of HCl = 
14.6

36.5
 = 0.4mole 

Formula mass of O2 = 16 x 2 = 32 

Moles of O2 = 
3.2

32
 = 0.1 mole 

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

moles of NH3 = 
4.25

17
 = 0.25 
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Formula mass of Cl2 = 35.5 x 2 = 71 

Moles of Cl2 = 
3.55

71
 =0.05 moles 

 

Equal moles of a gas occupy the same volume 

13. Ammonium salts are used as nitrogen fertilizers. The ammonium salt that would provide the 

biggest amount of nitrogen to plants is  

(Cl = 35.5 S = 32 P = 31 N = 14 O = 16 H = 1 ) 

A:  (NH4)3PO4   B: (NH4)2SO4  C: NH4Cl  D: NH4NO3 

Formula mass of (NH4)3PO4 = 3(14 + 1 x 4) + 31 + 16 x 4 =146 

Percentage of nitrogen = 
14 𝑥 3

149
 = 28.2% 

Formula mass of (NH4)2SO4 =2(14 + 1 x 4) + 32 + 16 x 4 = 132 

Percentage of nitrogen = 
14 𝑥 2

132
 = 21.2 

Formula mass of NH4Cl = 14 + 1 x 4 + 35.5 = 53.5 

Percentage of nitrogen = 
14 𝑥 1

53.5
 =26.2% 

Formula mass of NH4NO3 = 14 + 1x 4 + 14 + 16 x 3 = 80 

Percentage of nitrogen = 
14 𝑥 2

80
 = 35% 

NH4NO3 has highest percentage of nitrogen 

14. An indicator is used during neutralization reaction in order to  

A: detect the acid and the alkali     

B: show when exactly reacting quantities of acid and alkali are present  

C: speed up the rate of reaction between the acid and alkali  

D: show whether the reaction is reversible  

 

15. Which one of the following curves best shows the change in mass of a copper cathode during 

the electrolysis of copper (II) sulphate solution with copper electrodes and a constant current? 

 

    A:           B:  

mass         mass  

 

 

 

 

 

    Time        time  

 

 

   C 

Mass            Mass D 

 

 

 

 

    Time              Time  
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16. If a mixture of fine pollen grains in water is examined closely it will be seen that the pollen 

grains are always in motion. This motion is most likely to be due to  

A: the convection currents in the water    

B: the diffusion of pollen grains  

C: the attraction and repulsion between charged particles  

D: the collisions between pollen grains and water molecules  

 

17. Which one of the following carbon compounds will most likely burn to give a thick soot?  

(H = 1 , C = 12, O = 16)  

A: CH4   B: C2H2  C: C2H6  D: CH3OH  

Formula mass of CH4 = 12 + 1 x 4 = 16 

Percentage of carbon = 
12

16
 = 75% 

Formula mass of C2H2 = 12 x 2 + 1 x 2 = 26 

Percentage of carbon = 
24

26
 = 92.3% 

Formula mass of C2H6 = 12 x 2 + 1 x 6 = 30 

Percentage of carbon = 
24

30
 = 80% 

Formula mass of CH3OH = 14 + 1x 4 + 16 = 32 

Percentage of carbon = 
24

32
 =75% 

C2H6 has highest percentage of carbon 

 

18.  Which one of the following statements about the reaction between soap and hard water is false? 

A: Lather cannot be produced     

B: Soap is a salt of an organic acid and it reacts with calcium compounds in the water  

C: An insoluble calcium salt is produced  

D: Soap reacts with both temporary and permanent hardness. 

lather is formed when soap is in excess 

19.  Omoding is given a mixture of iron and sulphur and told to extract the sulphur. In an attempt to 

do this he performs the four experiments below. Which one of the four will work best? 

A: treat the mixture with carbon disulphide and filter. 

B:  treat the mixture with water and filter  

C: treat the mixture with warm dilute sulphuric acid and filter. 

D: treat the mixture with water and use a separating funnel. 

 

20. Sodium peroxide reacts with water to produce oxygen according to the following equation; 

 

2Na2O2(s) + 2H2O(l)  4NaOH(aq) + O2(g)  

 

What volume of oxygen measured at room temperature would be produced together with 4.0g 

of sodium peroxide? (1 mole of a gas occupies 24000 cm3 at room temperature. (Na = 23, O = 

16, H = 1) 

 

A: (
4.0 ×24000 

78
) 𝑐𝑚3         B: (

2.0 ×24000

156
) 𝑐𝑚3 

 

C: (
8.0 ×24000

156
) cm3        D: (

2.0  ×24000

78
) 𝑐𝑚3 
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Formula mass of Na2O2 = 23 x 2 + 16 x 2 = 78 

2 x 78 g of Na2O2 produce 24000 

4 g of Na2O2 produce 
24000 𝑥 4

2 𝑥 78
 

 

 

21. The full symbols of elements W and X are 
40
20

𝑊 𝑎𝑛𝑑 
19
9

𝑋       respectively. The formula of the 

compound formed between W and X is  

A:  W2X   B; WX2  C:WX   D:W2X3  

 

W = 2:8:8:2 X = 2:7 

 

W has a valence of 2 and X a valence of 1 

 

 

 

22. Hydrochloric acid reacts with zinc oxide according to the following equation; 

 

ZnO(s) + 2HCl (aq)          ZnCl2(aq) + H2O(l)  

 

What is the volume of a 0.2M hydrochloric acid that would be required to completely neutralize 

0.5g of zinc oxide? 

A: 
0.2 ×1000

2 × 81 ×0.5
𝑐𝑚3         B: (

0.5 ×1000

2 ×81 ×0.2
𝑐𝑚3)      

 

C: (
0.5 ×1000 ×2

81 ×2 
) 𝑐𝑚3   D: (

0.5 ×1000 × 2

0.2 × 81
) 𝑐𝑚3 

Formula mass of ZnO = 65  + 16 = 81 

moles of ZnO=
0.5

81
 

moles of HCl = 
0.5 𝑥 2

81
 moles 

0.2 moles of HCl are in 1000cm3 

 
0.5 𝑥 2

81
  moles of HCl are contained in 

0.5 𝑥 2 𝑥1000

81𝑥 0.2
 

23. Hydrogen peroxide decomposes to produce oxygen. Under which of the following condition(s) 

would the production of oxygen be fastest?  

A: A 2M H2O2 at room temperature   B: A 2M H2O2 + MnO2 heated to 30oC  

C: A 1M H2O2 heated to 35oC    D: A 1M H2O2 + MnO2 at room temperature  

High concentration, catalyst (MnO2) and high temperature speed up chemical reaction 

24. Concentrated sulphur acid turns blue copper (II) sulphate crystals to white powder because 

sulphuric acid is  

A: a strong acid      B: a dibasic acid    

C: an oxidizing agent     D: a dehydrating agent  

 

25. An ion with a single positive charge becomes an atom by  

A: gaining an electron     B: gaining a neutron  

C: gaining a proton     D: losing an electron  
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26. 0.05 moles of a hydroxide, M(OH)3, weighed 3.9g. Which one of the following is the relative 

atomic mass of M?  (H = 1,  O = 16)  

A: 27   B: 30   C: 59   D: 61 

0.05 moles weight 3.9 

1 mole weigh 
3.9

0.05
 = 78 

M + 3(16 + 1) = 78 

M = 27 

 

27. Which one of the following forms of carbon is used to absorb brown colour from crude sugar? 

A: Wood charcoal     B: Sugar charcoal  

C: Animal charcoal     D:Lamp black  

 

28. The percentage by mass of phosphorus in calcium dihydrogen phosphate,  

Ca(H2PO4)2 is (Ca = 40, O = 16, P = 31 ) 

A: 13.2   B: 22.6   C: 26.5   D: 35.2  

 

29. With which one of the following substances below does concentrated nitric acid not react as an 

oxidizing agent? 

A: ZnO   B: SO2   C: C   D: Cu  

 

30. Why does zinc displace copper from solutions of copper salts? 

A: Zinc is more electronegative than copper  

B: Zinc loses electrons more easily than copper  

C: Zinc is a stronger oxidizing agent than copper  

D: Zinc has fewer electrons than copper  

 

 

31. The reaction nCH2 = CH2           is an example of  

n 

A: Addition reaction     B: Cracking    

C: Substitution reaction     D: Polymerization reaction  

 

 

32. The yield of ammonia in the reaction N2(g) + 3H2(g)      2NH3(g) + Heat, may be increased 

by  

A: Lowering the pressure    B: Raising the temperature  

C: Employing a suitable catalyst    D: Adding an inert gas  

 

33. The discharge of an ion at an electrode does not depend on  

A: the position of the ion in the reactivity series  

B: the magnitude of the charge on the ion  

C: the concentration of the ion  

D: the nature of the electrode  

 

34. Lead (II) nitrate reacts with potassium iodide according to the following equation:  

 

Pb(NO3)2(aq) + 2KI(aq)   PbI2(s) + 2KNO3(aq). 

CH2 CH2 
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The mass of lead (II) iodide that will be formed when 33.2g of potassium iodide reacts with 

excess lead (II) nitrate is    (K = 39, I = 127 , Pb = 207)  

A: 16.6g   B: 66.4g   C: 46.1g   D: 92.2g  

Formula mass of KI = 39 + 127 =166 

formula mass of PbI2 = 207 + 127 x 2 = 461 

166 x 2  of KI produce 461 

33.2 g of KI produce 
461 𝑥 33.2

166 𝑥 2
 = 46.1g 

35. Hydrogen chloride solution in methylbenzene (toluene) is  

A: Acidic   B: Electrovalent  C: Covalent   D: Basic  

 

36. Below are some of the properties of metals W,X,Y and Z  

(i) W and Z react with cold water and liberate hydrogen  

(ii) The oxide of Y is easily reduced by hydrogen  

(iii) Z most rapidly forms its oxide on exposure to air  

(iv) X reacts with steam but not with cold water  

 

Which one of the following is the correct order of the reactivity of the metals W, X, Y and Z? 

A: Y,W,Z,X  B: W,Y,Z,X  C: Z,W,X,Y  D: X,Z,Y,W  

  

37. When a solution containing silver ion that was acidified with dilute nitric acid was added to a 

solution T, a white precipitate was formed. The anion in T is  

A: SO4
2 –     B: Cl –   C: SO3

2 –   D: CO3
2 –  

 

38. Propane burns in excess air according to the equation  

 

C3H8(g)  + 5O2(g)   3CO2(g) + 4H2O(l)      H =  – 2220Kjmol-1 

  

The quantity of heat evolved when 9.6 dm3 of propane is burnt at room temperature is;   

(1 mole of a gas occupies 24dm3 at room temperature)  

 

A: (
2220 ×9.6 

24
) 𝐾𝑗      B: (

2220 ×24

9.6
) 𝐾𝑗     C: (

9.6 ×24

2220
) 𝐾𝑗         D: (2220 x 9.6 x 24)Kj  

 

24dm3 of propane produce 2220 kJ 

9.6dm3 of propane produce 
2220 𝑥 9.6

24
 

39. Which one of the following reactions shows the acidic property of nitric acid? 

A: 3Cu(s) + 8HNO3(aq)   3Cu(NO3)2(aq) +4H2O(l) + 2NO(g) 

B: Mg(s) + 2HNO3(aq)   Mg(NO3)2(aq) + H2(g)  

C: Cu(s) + 4HNO3(aq)   2NO2(g) + Cu(NO3)2(aq) + 2H2O(l)  

D: S(s) + 6HNO3(aq)   H2SO4(aq) + 6NO2(g) + 2H2O(l)  

 

40. Magnesium carbonate reacts with dilute hydrochloric acid according to the following equation  

 

MgCO3(s) + 2HCl(aq)   MgCl2(aq) + H2O(l) + CO2(g)  
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Which one of the following is the mass of magnesium carbonate that would react completely 

with 100cm3 of a 2M hydrochloric acid?  

A: (
2 ×100 

1000
×

2

84
) 𝑔        B: (

1000 

2 ×100
×

84

2
) 𝑔    

     

C: (
2 ×1000 

100
×

2

84
) 𝑔       D: (

2 ×100 

1000
×

2

84
) 𝑔      

Formula mass of MgCO3 = 24 + 12 + 16 x 3 = 84g 

Moles of HCl = 
 100 𝑥 2

1000
 

moles of MgCO3= 
 100 𝑥 2

1000 𝑥 2
 

mass of MgCO3= 
 100 𝑥 2 𝑥 84

1000 𝑥 2
 

 

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

a reason on the right hand 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 the assertion is true but the reason is not a correct statement  

D: if the assertion is not correct but the reason is a correct statement  

 

INSTRUCTIONS SUMMARISED  

Assertion    Reason  

A: True    True and is a correct explanation  

B: True    True but is not a correct explanation  

C: True    incorrect 

D: Incorrect   correct 

 

41. Ethene undergoes addition reactions  because  

 

 

Ethane is an unsaturated 

compound  

42. When manganese (IV) oxide is added 

to hydrogen peroxide solution, rapid 

effervescence occurs  

 

because  Manganese (IV) oxide is a 

compound that contains oxygen  

43. Sodium hydrogen carbonate solution 

turns blue litmus red  

because  Sodium hydrogen carbonate is an 

acid salt.  

 

 

44. Sulphur dioxide turns acidified 

potassium dichromate (VI) solution 

from orange to green  

because  Sulphur dioxide reduces chromium 

(VI) to chromium (III) ion  

 

 

45. Copper metal is purified by electrolysis  because  Electrolysis is the only practical 

process for the extraction of active 

metals from their oxide  

A 

B 

A 

A 

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

question carefully and then indicate the correct answer according to the following  

Choose;  

A: if 1, 2 and 3 only are correct  

B: if 1 and 3 only are correct 

C: if 2 and 4 only are correct 

D: if 4 only is correct  

 

 

SUMMARY  

A B C D 

1,2,3 

Correct  

1,3 only  

correct 

2,4 only 

Correct  

4 only  

Correct  

 

46. The metals magnesium, zinc and iron  

1. Are used in alloys  

2. Reduce steam to hydrogen  

3. React with dilute hydrochloric acid 

4. Displace calcium from a solution of a calcium salt 

 

47. Sulphur dioxide reacts with hydrogen sulphide according to the following equation:  

 

2H2S(g) + SO2(g)   2H2O(l) + 2S(s) 

 

Which of the following statements is true?  

1. Sulphur dioxide is reduced  

2. hydrogen sulphide is a reducing agent  

3. hydrogen sulphide is oxidized to sulphur  

4. hydrogen sulphide is reduced  

 

 

 

48. Which of the following are basic oxides? 

1. Na2O     

2. CO2 

3. CaO 

4. P2O5  

 

49. Which of the following acid solutions when reacted separately with the same the highest 

volume of carbon dioxide within the shortest time? 

1. 100cm3 of a 2M HCl 

2. 100cm3 of a 1M H2SO4  

3. 200cm3 of a 0.5M HNO3  

4. 400cm3 of a 0.5M H2SO4  

 

 

 

A 

B 

B 

D 
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50. Limestone is used in the blast furnace to extract iron from its ore because it  

1. Provides a source for production of carbon monoxide to reduce the oxide  

2. Helps to harden the cast iron  

3. Acts as a catalyst to speed up the reaction 

4. Provides a source which eliminates the silicate impurities.  

 

 

 

END 

D 


