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S4 CHEMISTRY 

Exam 4: guide 

PAPER 1  
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INSTRUCTIONS TO CANDIDATES: 

This paper consists of 50 objective type questions. 

 Attempt ALL the questions in this paper 

You are required to write the correct answer A, B, C or D in the box provided in the right 

hand side of each question. 

(H=1, C = 12, O = 16, Na= 23, Mg = 24, S = 32, Cl= 35.5, K = 39, Ca = 40, Fe =56,  

Ag = 108,I= 127, 1mole of gas occupies 22.4dm3 at S.T.P, 1 mole of a gas occupies 24dm3 

at Room Temperature) 
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Answer all questions 

1.   In sample of air at 25℃, the molecules of oxygen, nitrogen and carbon dioxide all 

      move with different average speeds. 

      Which of the following lists the molecules in the order of decreasing average speed? 

          Fastest                                         slowest  

A.  Carbon dioxide Oxygen  Nitrogen 

B. Nitrogen Oxygen  Carbon dioxide 

C. Oxygen  Carbon dioxide Nitrogen  

D. Oxygen  Nitrogen  Carbon dioxide 

Formula masses: N2 = 14 + 14 = 28; O2 = 16 + 16 = 32; CO2 = 12 + 16 +16 = 44 

the lighter the gas the faster it move 

 

2.    What is the percentage mass of water in the hydrated copper(II) sulphate given that  

       its formula is CuSO4.5H2O? (Cu = 64, S= 32, O = 16, H =1) 

A.  
160

10018x
 

B.  
250

100185 xx
 

C.   
250

10018x
 

D.   
160

100185 xx
 

Formula mass of water, H2O = 1 x 2 + 16 = 18;; 

                                      CuSO4.5H2O = 64 + 32 +16 x4 + 5(1 x 2 + 16) = 250 

Percentage of water of crystallization = 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑎 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒

𝐹𝑜𝑟𝑚𝑢𝑙𝑎 𝑚𝑎𝑠𝑠
X 100% 

                                                             = 
5 𝑥 18 𝑥 100

250
% 

  

 

B 
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3.    A Solution of fertilizer was tested as shown below. 

                 

      Which ions must be present in the fertilizer? 

A.   NH4
+ and NO3

- 

B.   Fe2+ and SO4
2- 

C.    NH4
+ and Fe2+ 

                 D.    Fe2+ and NO3
- 

Fe2+ form dirty green precipitate of Fe(OH)2; NH4
+ reacts with sodium hydroxide to form 

ammonia that turns moist red litmus paper blue. NH4
+(aq) + OH- (aq) → NH3 (g) +  H2O(l) 

4.    An element X has two isotopes: X238 and X235 . How does X238 differ from X235 ? 

A. It has 3 more protons and 3 more electrons. 

B. It has 3 more protons, but no more electrons. 

C. It has 3 more neutrons and 3 more electrons. 

D. It has 3 more neutrons, but no more electrons. 

Isotopes are atoms with the same numbers of protons and electron but different 

number of neutrons. 

5.    The formula of the ions of the elements are as shown below. 

                             O2-, F-, Li+ and Mg2+ 

            Which one of the following statement about these elements is correct? They all have: 

C 

C 
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A.   the same number of electrons in their outermost energy level. 

B.   the same electronic structure as a noble gas. 

C.   the same number of protons in their nuclei. 

D.   more electrons than protons.  

Electronic structure of a noble gas contain either 2 of 8 electrons in a full outermost 

electron shell. 

6.    Calcium reacts with water as shown in equation below. 

                       Ca (s) + 2H2O (l)                       Ca(OH)2 (aq) + H2 (g) 

         What is the total mass of solution that remain when 40g of calcium reacts with  

water? 

A.  58g 

B.  74g 

C.  138g 

D.  140g  

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

40g of Ca produce 74g of Ca(OH)2 

7.    Which method of preparation of a pure salt requires the use of a pipette and burette? 

                A.    BaCl2 (aq) +   H2SO4 (aq)             BaSO4 (S)   +   2HCl (aq) 

                 B.    CuO(S)     +   2HCl (aq)               CuCl2 (aq) +   H2O (l) 

                        C.     KOH (aq)   +   HCl (aq)                  KCl (aq)      +    H2O (l) 

                D.    MgCO3 (S) + H2SO4 (aq)             MgSO4 (aq)   + H2O (l) + CO2 (g) 

Both KOH and HCl are soluble and react to form soluble products 

8.    Which statement about the manufacture of ammonia by the Haber process is correct? 

               A.   The reactants and product are elements. 

               B.   The reactants and products are gasses. 

               C.   The reactants and product are compounds. 

               D.   The reactants are both obtained from the air. 

 The reactants (N2 and H2) and product (NH3) are gases 

B 

C 

B 

B 
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9.    8g sample of oxygen contain the same number of atoms as 16g of an element X. 

         What is the relative atomic mass (A) of X? 

A.   4. 

B.   8 

C.   16 

D.   32 

Moles of atoms of oxygen in 8g = moles of atoms of X in 16g 

Hence 
8

16
=  

16

𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑋
; forma mass of X = 

16 𝑥 16

8
= 32 

10.    In contact process for the manufacture of sulphuric acid, one step involves the  

         oxidation of sulphur dioxide as shown below. 

                          2SO2 (g) + O2 (g)                      2SO3 (g) 

        The forward reaction is exothermic. 

        Which change would increase the amount of sulphur trioxide produced at 

 equilibrium? 

A. Increasing the temperature. 

B. Decreasing the temperature. 

C. Decreasing the pressure. 

D. Adding a catalyst. 

11.   Which one the following compound contains the highest percentage of nitrogen? 

A.   NH4Cl. 

B.   NaNO3. 

C.   (NH4)2SO4. 

D.   NH4NO3. 

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

Percentage of nitrogen = 
14

53.5
 𝑥 100% = 26.2% 

Formula mass of NaNO3 = 23 + 14 + 16 x 3 = 85 

Percentage of nitrogen = 
14

85
 𝑥 100% = 16.5% 

B 

D 

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

Percentage of nitrogen =
14 𝑥 2

132
 𝑥 100 = 21.2% 

Formula mass of NH4NO3. = 14 x 2+ 1 x 4 + 16 x 3 = 0 

Percentage of nitrogen =
14 𝑥 2

80
 𝑥 100 = 35% 

12.   Which pair of substances acts as reducing agent in the blast furnace? 

                A.   Carbon and oxygen. 

                B.   Carbon monoxide and carbon dioxide. 

                C.   Carbon and carbon monoxide. 

                D.   Carbon dioxide and oxygen.  

13.  The apparatus shown below was set up to copper plate the metal spoon. 

 

           This experiment did not work.  What was the mistake in the apparatus? 

A.   A variable resistor should be included in the electrical circuit. 

B.   Dilute sulphuric should be used as electrolyte. 

C.   The copper electrode should be in solution. 

D.   The spoon should be the negative electrode. 

Copper is deposited to the cathode i.e. Cu2+(aq) + 2e → Cu(s) 

14.    Sulphuric acid reacts with ammonia according to the following equation: 

                      2NH3 (g) + H2SO4 (l)                           (NH4)2SO4 (s) 

D 

C 
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        The mass of ammonium sulphate formed when 6 dm3 of ammonia reacts with excess  

        sulphuric acid at room temperature is  

A.   8.25g 

B.   16.5g 

C.   33.0g 

D.   66.0g 

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

24 x 2 dm3 of ammonia form 132g of (NH4)2SO4 

6 dm3 of ammonia form 
6 𝑥 132

24 𝑥 2
 = 16.5 of (NH4)2SO4 

15.    Which one of the following nitrates will when heated decompose to give an oxide  

         which is yellow when hot and white when cold? 

A. Copper(II) nitrate. 

B. Lead(II) nitrate. 

C. Magnesium nitrate. 

D. Zinc nitrate. 

2Zn(NO3)2 → 2ZnO(s) + 4NO2(g) + O2(g) 

ZnO is yellow when hot and white hen cold 

16.    One mole of a sample of hydrated sodium sulphide contains 162g of water of  

         Crystallization. What is the correct formula of this compound? 

A.   Na2S.9H2O 

B.   Na2S.7H2O 

C.   Na2S.5H2O 

D.   Na2S.3H2O  

Formula mass of H2O = 2 x 1 + 16 = 18 

Moles of water of crystallization per mole of NaS = 
162

18
= 9 

17.   When 20cm3 of 2M solution of potassium hydroxide is mixed with 20cm3 of 1M  

        solution of sulphuric acid, the temperature rises. What best explains this? 

A.   Sulphuric acid is a strong acid. 

B.   Potassium hydroxide is strongly alkali. 

C.   The reactants have higher energy content than the products. 

D 

C 

A 

B 
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D.   The potassium hydroxide is more concentrated than sulphuric acid solution 

Temperature rise indicates that the reactants lose energy to form the products 

18.    The mass of one mole of a chloride formed by metal Y is 74.5g.  What is the formula  

         of the chloride? [Y = 39] 

A.   Y3Cl 

B.   Y2Cl 

C.   YCl 

D.   YCl2  

Elements Y Cl 

Mass 74.5 – 35.5 = 39 35.5 

Moles 1 1 

Mole ratio 1 1 

Empirical formula YCl  

 

19.   The equation for the burning of oxygen is shown below 

                           2H2 (l) + O2 (g)                     2H2O (g) 

        Which information does the equation give about the reaction?  

A.  36g of steam is obtained from 16g of oxygen. 

B.  2g of hydrogen combine with 16g of oxygen. 

C.  2moles of steam can be obtained from 1 mole of oxygen. 

D.  2 atoms of hydrogen combine with 2 atoms of oxygen.  

20.   Which one of the following ionic equations represents a neutralization reaction? 

A.   NH4
+

 (aq) + OH (aq)                    H2O (l) + NH3 (g) 

B.   CO3
2-

 (aq) + 2H+
 (aq)                   H2O (l) + CO2 (g) 

C.   M (s) + 2H+
 (aq)                          H2 (g) + M2+

 (aq) 

D.   OH-
 (aq) + H+

 (aq)                        H2O (l) 

 

21.   The energy diagram for the reaction between sodium hydroxide and hydrochloric is 

        shown below 

B 

C 

 

D 
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Which quantity of heat is liberated when 100cm3 of 1M hydrochloric acid reacts 

with100cm3 1M sodium hydroxide? 

A. 0.54kJ 

B. 2.70kJ 

C. 5.40kJ 

D. 10.8kJ  

Moles of HCl reacted = 
100 𝑥 1

1000
= 0.1 𝑚𝑜𝑙𝑒 

1 mole of HCl produce 54kJ 

0.1 mole of HCl produce 54 x 0.1= 5.4kJ 

22.   Which one of the following substances are formed when dilute nitric acid reacts with 

        sodium hydrogen carbonate? 

A.   Sodium nitrate, carbon dioxide and hydrogen. 

B.   Sodium nitrite, carbon dioxide and oxygen. 

C.   Sodium nitrate, carbon dioxide and water. 

D.   Sodium nitrite, carbon dioxide and water. 

NaHCO3(aq) + HNO3(aq) → NaNO3(aq) + CO2(g) + H2O(l) 

23.   4.4g of carbon dioxide occupies 500cm3. What is the concentration of gaseous carbon  

        dioxide in mol/dm3? 

A.   0.1mol/dm3 

B.   0.2mol/dm3 

C.   2.2mol/dm3 

D.   8.8mol/dm3 

B 

C 

C 
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Formula mass of CO2 = 12 + 16 x 2 = 44 

Moles of CO2 in 500cm3 = 
4.4

44
 = 0.1 mole 

1000cm3 of the gas contains 
0.1 𝑥 500 

1000
= 0.2 𝑚𝑜𝑙𝑒𝑠 𝑝𝑒𝑟 𝑚𝑜𝑙𝑒 

24.   Which one of following cations, on reaction with both aqueous sodium hydroxide and 

        ammonia, forms a white precipitate that dissolves in excess sodium hydroxide and  

        ammonia?  

A.    Pb2+ 

B.    Zn2+ 

C.    Mg2+ 

D.    Al3+ 

Mg2+ forms Mg(OH)2 insoluble in excess sodium hydroxide 

25.    Which of the following occurs in the Contacts process? 

A. Sulphur dioxide is dissolved in water. 

B. Sulphur trioxide is dissolved in water. 

C. Sulphur dioxide is dissolved in dilute sulphuric acid. 

D. Sulphur trioxide is dissolved in concentrated sulphuric acid.   

26.   The diagram below shows a chromatogram of several inks. 

 

                   

D 

C 
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         Which statement is correct? 

A.    Black ink can be made by mixing green, red and yellow inks. 

B.    Brown ink can be made by mixing blue and red inks. 

C.    Yellow ink can be used to make brown ink. 

D.    Yellow ink may be present in green ink. 

27.   Which one of the following equations describes the most suitable reaction for making  

        lead sulphate? 

A.   Pb (s) + H2SO4 (aq)                               PbSO4 (s) + H2 (g) 

B.   PbCO3 (s) + H2SO4 (aq)                        PbSO4 (s) + H2O (l) + CO2 (g) 

C.   Pb(NO3)2 (aq) + H2SO4 (aq)                   PbSO4 (s) + 2HNO3 (aq)  

D.   Pb(OH)2 (s) + H2SO4 (aq)                      PbSO4 (s) + 2H2O (l) 

 

 

 28.   Sulphur dioxide reacts with oxygen according to the following equation: 

                         2SO2 (g) + O2 (g)                2SO3 (g)    

The volume of sulphur trioxide formed when 20cm3 of sulphur dioxide is reacted 

with 

         100cm3 of oxygen at s.t.p is   

A. 120cm3 

B. 30cm3 

C. 20cm3 

D. 10cm3         

                                                                                                                                                                                                                                                                                                                                                                                       

29.   Aluminium is used to make saucepans because of the apparent lack of reactivity.  

        Which property of aluminium explains its unreactivity? 

A.   It has a low density. 

B.   It has a surface layer of oxide. 

C.   It has a high electrical conductivity. 

D.   It is in group III of the Periodic Table. 

 

B 

C 

C 

C 
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30.    Carbon dioxide can be obtained as shown in the equation: 

               3Na2CO3 (s) + 2H3PO4 (aq)                  2Na3PO4 (aq) + 3H2O (l) + 3CO2 (g) 

         How many moles of phosphoric acid, H3PO4 are needed to produce 1.5moles of 

carbon dioxide? 

A.   0.5 

B.   1.0 

C.   1.5 

D.   2.0 

3 moles of carbon dioxide are formed by 2 moles of sulphuric acid  

1.5 moles of carbon dioxide is formed by 
2 𝑥 1.3

3
 = 1 mole 

 

31.    In the Haber process, nitrogen and hydrogen react to form ammonia 

                           N2 (g) + 3H2 (g)                    2NH3 (g)              ∆H = -92KJ 

         Which factor increases both the speed of the reaction and the amount of ammonia  

         produced? 

A.   Addition of a catalyst. 

B.   Decreasing the temperature. 

C.   Increasing pressure. 

D.   Increasing the temperature. 

32.    In which reaction is sulphur dioxide acting as an oxidizing agent? 

                A.    SO2 (g) + 2H2O 
 (l) + Cl2 (g)                   H2SO4 (aq) + 2HCl (aq) 

                B.    SO2 (g) + 2NaOH (aq)                   Na2SO4 (aq) + H2O (l) 

                C.    2SO2 (g) + O2 (g)                     2SO3 (g) 

                D.    SO2 (g) + 2H2S (g)                   2H2O (l) + 3S (s) 

 

33.    2.07g of M, combine with oxygen to form 3.02g of an oxide. Which one of the  

         following is the formula of the oxide of M?  (M = 52) 

D 

C 

B 
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A. M2O3 

B. M3O2 

C. M2O 

D. MO2 

Mass of oxygen used = 3.02 – 2.07 = 0.95 

Element M O 

Mass 2.07 0.95 

Moles  2.07

52
 =0.04 

0.95

16
= 0.06  

Mole ratio 0.04

0.04
= 1  

0.06

0.04
= 1.5  

Empirical formula M2O3 

 

34.   The role of coke in the extraction of iron in the blast furnace is to 

A. Produce carbon monoxide which reduces the oxide. 

B. Produce quick lime which combines with silica. 

C. Combine with iron to form steel. 

D. Reduces excessive heat produced in the furnace. 

35.   Which one of the following hydrocarbons contains 80% carbon content? 

A. CH4 

B. C2H2 

C. C2H6 

D. C3H8 

Element C H 

Mass 80 20 

Moles  80

12
 = 6.7 

20

1
= 20  

Mole ratio 6.7

6.7
= 1  

20

6.7
= 3  

Empirical formula C2H6 

36.   Hot concentrated sulphuric acid reacts with ethanol to give a gas which decolourizes  

        bromine water. This is  

A. ethane 

B. ethene. 

C. propane. 

D. butane.  

C 

B 

A 

B 
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37.   Sulphuric acid react with sodium hydroxide according to the following equation: 

               H2SO4 (aq)
 + 2NaOH (aq)                       Na2SO4 (aq) + 2H2O (l) 

        What volume of 1M sulphuric is required to react completely with 10cm3 of 2M 

        sodium hydroxide solution? 

A. 5cm3 

B. 10cm3 

C. 20cm3 

D. 30cm3 

Moles of sodium hydroxide = 
10 𝑥 2

1000
= 0.02𝑚𝑜𝑙𝑒𝑠 

Moles of sulphuric acid = 
0.02

2
= 0.01 𝑚𝑜𝑙𝑒𝑠 

volume of sulphuric acid 

1mole is contained in 1000cm3 

0.01 mole is contained in 1000 x 0.01 = 10cm3 

38.   Substance X liberates iodine from aqueous potassium iodide and decolourizes 

acidified aqueous potassium manganate(VII). 

        Which one of the following statements describes the behaviour of X? 

A. As reducing agent only. 

B. As an oxidizing agent only. 

C. As an oxidizing agent and reducing agent. 

D. As neither an oxidizing agent nor reducing agent. 

39.   Which one of the following reactions take place during the electrolysis of copper(II) 

        sulphate with copper electrodes? 

            Reaction at positive electrode Reaction at the negative electrode  

 A. 

 B. 

 C. 

 D.  

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

4OH-
 (aq)                  2H2O (l) + O (2) 

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

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

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

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

2H+
 (aq) + 2e                 H2 (g) 

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

 

C 

D 

B 
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40.   Excess dry hydrogen chloride was passed over iron powder and the compound formed 

        was dissolved in water to give solution Q. The observation that was made when a 

little concentrated nitric acid was added, the mixture warmed and a few drops of 

aqueous ammonia were added was 

A.  a dirty green precipitate 

B.  a reddish brown precipitate 

C.  a dirty green precipitate that turned reddish-brown  

D.  a reddish brown precipitate that turned  dirty green.  

Iron reacts with HCl to produce FeCl2 which is oxidized by nitric acid to form Fe3+ which 

forms a reddish brown precipitate with ammonia 

 

In each of the questions 41 to 45, one or more of the answers given may be correct. Read 

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

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. 

 

A B C D 

1,2, 3 

only correct 

1,3  

only correct 

2,4  

only correct 

4  

only correct 

 

41.   Which of the following is/are properties of sulphuric acid behaving as an acid? 

1. Cold dilute acid reacts with an alkali to form salt and water. 

2. Hot concentrated acid reacts with metals to form salt, water and sulphur 

dioxide. 

3. Cold dilute acid reacts with carbonates form salt, water and carbon dioxide. 

4. Cold concentrated acid reacts with blue hydrated copper(II) sulphate forming 

white anhydrous copper(II) sulphate. 

 

B 

C 
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42.   Which of the following is/are true about electroplating of iron with silver? 

1. Silver nitrate is used as electrolyte. 

2. Silver is made the anode. 

3. Iron is made the cathode. 

4. Iron(II) sulphate solution is used as electrolyte. 

43.   Which of the following ions will form a precipitate with soap solution? 

     1.   HCO3
- 

     2.   NH4
+ 

     3.   SO4
2- 

     4.   Mg2+ 

44.   Which of the following metal(s) reacts steam to form an oxide and hydrogen gas? 

     1.   Iron.  

     2.   Magnesium. 

     3.   Aluminium.  

     4.   Copper.  

45.    The electronic configuration of element K and R are 2:8:7 and 2:8:5 respectively. 

The formula(e) of the compound(s) formed between K and R is/are. 

1. R5K 

2. RK3 

3. R3K 

4. RK5 

Each of questions 46 to 50 consists of 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.  

D 

D 

A 

B 
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46.  Manganese (IV) oxide  

 is used in the preparation of 

 chlorine gas 

 

because  it oxidizes concentrated 

hydrochloric acid to chlorine. 

 

47. Copper(II) hydroxide is soluble 

in excess sodium hydroxide. 

because  copper(II) hydroxide is not an 

amphoteric hydroxide. 

 

48. When aqueous potassium iodide 

is added to a solution of lead(II) 

nitrate a yellow precipitate is 

formed  

 

because  lead(II) iodide formed is 

insoluble in water. 

49. Ethene changes the colour of 

bromine water   

 

because  ethene is a hydrocarbon.  

50. Concentrated nitric acid yields 

nitrogen dioxide when reacted 

with magnesium metal 

because  magnesium is a very reactive 

metal. 

Thank you 

Dr. Bbosa Science 

 

SUMMARY OF INSTRUCTIONS 

Assertion Reason 

A. True True (reason is a correct explanation) 

B. True True (Reason is not a correct explanation) 

C. True Incorrect 

D. Incorrect True 

A 

D 

B 

C 

A 


