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545/2 

S4 CHEMISTRY 

Exam 14 marking guide 

PAPER 2  

 

DURATION: 2 HOUR 

Instructions to candidates 

This paper consists of two sections A and B 

Section A is compulsory 

Attempt only two questions in section B 

SECTION A 

1. (a) Differentiate between the terms “electrode”  and “electrolyte” (2 marks)  

An electrode is a conductor through which electricity enters or leaves a 

solution 

Electrolyte is an ionic substance the conduct electricity in molten or solution 

form 

 (b) A dilute solution of copper (II) sulphate was electrolyzed using graphite as 

electrodes. Write equation for the reaction that took place at the anode.  

           (1 ½ marks)  

4OH-(aq) - 4e      2H2O(l) + O2 (g) . 
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(c) Electrolysis of the copper (II) sulphate solution in (b) was repeated using 

strips of copper as electrodes instead of graphite and the experiment allowed 

to stand for some time. 

 State what was observed at  

(i) The cathode         (1 mark)  

Cathode increased n size 

 

(ii) The anode         ( ½ mark)  

Decreased in size 

       (d) State one practical application of electrolysis of copper (II) sulphate 

solution as described  

 in (c) 

purification of copper 

2.  (a) Potassium hydroxide is a strong alkali  

State what is meant by the term “strong alkali”  

Strong alkalis ionize fully in water to produce OH- ions 

 (b) 50.0 cm3 of an aqueous solution containing 44.8g of potassium hydroxide per 

dm– 3 was carefully transferred into a 200cm3 graduated vessel and distilled 

water added to the mark. 

Calculate the concentration of the resultant solution in moldm – 3.  (3 marks)  

[KOH = 56]  

Mass of KOH in 50cm3 = 
50 𝑥 44.8

1000
= 2.24𝑔 𝑜𝑓 𝐾𝑂𝐻  

Mass of KOH in 200cm3 dilute solution = 2.24g 

Mass of KOH in 100cm3 dilute solution = 
1000 𝑥 2.24

200
= 11.2g 

Molarity of dilute solution = 
11.2

56
 = 0.2M 

 

3. The atomic numbers of elements D, Q and R are 6 , 13 and 16 respectively 

(a) State  

(i) the group of elements in the periodic table to which D belongs   

         ( ½ mark) 

D: 2,4 it belongs in group 4 (number of electrons in outermost shell) 
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(ii) the period in the periodic table to which Q belongs  ( ½ mark)  

Q:2.8.3; period II (number of electron shells) 

 

(iii) the valence of element R.      ( ½ mark)  

R: 2. 8.6;valence 2 (8-6) 

 

(b) R reacted separately with D and Q to form compounds. Write using the 

letters D, Q and  R, the formula of the compound that was formed with R 

reacted with  

(i) D         (1 mark)  

DR2 

(ii) Q  

Q2R3 

 

(c) (i) State which one of the compounds whose formulae you have written in (b) 

is likely to be a solid at room temperature.     ( ½ mark)  

Q2R3 

(d)  (ii) Give a reason for your answer in (c) (i)     (1 mark)  

has ionic bonding. 

4.  (a) Write equation for the reaction between zinc and dilute sulphuric acid to 

produce hydrogen          (1 ½ marks)  

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

 (b) The sketch graph below shows variations in the volumes of hydrogen 

evolved with time, when a certain volume of dilute sulphuric acid was added to a 

known mass of zinc granules at room temperature.  
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(i) Draw on the same axes, the sketch graph for the reaction that would be 

expected to occur if the experiment was repeated using a fresh, but 

same volume of the sulphuric acid added to the same quantity of zinc 

granules that had been mixed with copper (II) sulphate solution.   

          ( ½ mark)  

(ii) State three other ways by which reaction results with sketch graphs 

almost similar to the one you have drawn could be obtained  (3 marks)  

- Using zinc powder instead of granule 

- using more concentrate acid 

- heating the mixture 

5. A flammable liquid, L was burnt in air and the products identified as indicated in 

the set up of apparatus shown in the diagram below. 

 

 
(a) Identify liquid M  

- Condensed water 

(b) State  

(i) The purpose of the cold water  

Clamp  

To suction pump 

Calcium hydroxide 

solution (became 

cloudy)  

Cold 

water 

Clamp  

      Liquid M 

(turned  

anhydrous  copper (II)  

sulphate blue) 
Air  

           L  
     Air  
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to condense water vapour 

(ii) Why the calcium hydroxide solution became cloudy  

it reacted with carbon dioxide to form insoluble calcium carbonate 

(c) The burning of L was allowed to continue for some longer time.  

(i) State what was observed in the test tube containing calcium hydroxide 

solution         (1 mark) 

the cloudy solution become clear 

 

(ii) Write equation for the reaction that led to the observation you have 

stated in (c) (i)         (1 ½ marks)  

CaCO3(s) + CO2(g) + H2O(l) → Ca(CO3)2(aq) 

 

(d) Name the elements of which liquid L is composed.   (1 mark)  

Carbon and hydrogen 

 

6. (a) When sodium was burnt in air full of oxygen, a yellowish solid T was formed. 

Write  

(i) the name of solid T       (1 mark)  

sodium peroxide 

(ii) the formula of T        (1 mark)  

Na2O2 

 (b) T reacted with cold water to produce a colourless gas G. 

 (i) Write equation for the reaction that leads to the formation of G.   

           (1 ½ marks)  

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

 (ii) State how G could be tested.      (1 ½ marks)  

relights a glowing splint 

 

7. (a) Complete and balance the following equations, showing the effect of heat on  

(i) 2Mg(NO3)2 (s)    2MgO(s) + 2NO2(g) + O2(g) (1 ½ marks)  
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(ii) AgNO3(s)         (1 ½ marks)  

2AgNO3(s) → 2Ag(s) +2NO2(g) +O2(g) 

(b) State;  

 (i) How an experiment to test for a soluble nitrate can be carried out.  

           (1 mark)  

to a nitrate solution, a freshly prepared iron (II) sulphate solution, to 

slanting test tube of the mixture concentrated sulphuric acid is added slowly 

(ii) What is observed, which confirms presence of a nitrate ion.  (1 mark)  

A brown is formed at the interphase of the two solutions  

8. Carbon – 12 and carbon – 14 are an isotope of carbon and the latter is commonly 

used by archaeologists. 

(a) (i) State what is meant by the term “isotope”    (1 mark)  

 

Isotopes are atoms with the same number of protons but different number 

of neutrons, 

 

(ii) Write the full symbol of carbon – 12 isotope. (The number of protons in 

carbon = 6)          (1 mark)  

𝐶.6
12   

(b) State  

(i) What the archaeologists use carbon – 14 isotope for  (1 mark)  

 

To determine the age of a fossil 

 

(ii) The property of carbon – 14, which makes it suitable for archaeological 

use.          (1 mark)  

it is radioactive 

(c) Name one element other than carbon, which is isotopic.   (1 mark)  

chlorine 
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9. (a) Give a reason why when sulphur dioxide is bubbled through an acidified 

solution of potassium dichromate (VI), the colour of the solution changes from 

orange to green.         (1 mark) 

sulphur dioxide reduces chromium +6 to chromium +3 

 (b) When excess dilute sulphuric acid was added to 4.50g of a mixture 

containing sodium sulphate and sodium sulphite, 720 cm3 of sulphur dioxide was 

collected at room temperature.  

Calculate the percentage of sodium sulphate that was in the mixture.(4 marks)  

(Na2SO4 = 142, Na2SO3 = 126; 1 mole of a gas occupies 24 dm3 at room 

temperature)  

Na2SO3(aq) + 2H+(aq) → SO2(g) + H2O(l) + 2Na+(aq) 

24000cm3 of sulphur dioxide is produced by 126g of Na2SO3 

720cm3 of sulphur dioxide is produced by 
126 𝑥 720

24000
= 3.78𝑔 of Na2SO3 

Mass of sodium sulphate = 4.50 – 3.78= 0.72g 

Percentage of sodium sulphate =
0.72 𝑥 100

4.5
= 16% 

 

10. (a) State what is meant by the term “polymer”     (1 mark)  

 

A polymer is a substance made by combination very many small molecules 

called monomer 

 (b) Name the class of polymer to which each of the following polymers belongs  

 Polymer    Class    

(i) Starch   natural     ( ½ mark) 

  

(ii) Nylon    artificial/synthetic    ( ½ mark)  

(c) State one use each of   

 (i) Starch          ( 1 mark)  

food 

 (ii) Nylon          ( 1mark) 

clothes, packing materials 
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SECTION B 

Attempt only two questions in this section 

 

11. (a) Nitrogen is generally an inert element, however, under certain conditions it 

reacts with hydrogen to form ammonia  

(i) State two conditions other than temperature, under which the above 

reaction occurs.        (1 mark) 

4200C, iron catalyst, high pressure  

(ii) Write equation for the reaction leading to the formation of ammonia    

( 1 ½ marks) 

N2(g) + 3H2(g) → 2NH3(g) 

(iii) State the practical application of the reaction in (a) (ii)   (1 mark)  

Ammonia is used in preparation of fertilizers and nitric acid 

(b) (i) Write equation for the reaction that takes place during laboratory 

preparation of ammonia and state the condition(s) for the reaction.   

           (2 ½ marks)  

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

condition: heat 

 

(ii) Explain why evolution of ammonia is possible as indicated by the reaction in 

(b) (i)           (1 ½ marks)  

Removal of ammonia promotes forward reaction 

 (iii) Name the drying agent for ammonia and explain why it is preferred to the 

other commonly available drying argents.     (2 marks)  

Calcium oxide: CaO 

 

(iv) State the method for collecting ammonia and give a reason for using the 

method                                                                                            (1 mark) 

by downward displacement of air because ammonia is lighter than air 

(c) Write equation for one reaction in which ammonia behaves as a reducing 

agent                                                                                              (1 ½ marks) 

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

3PbO(s) + 2NH3(g) → Pb(s) + N2(g) + 3H2O(l)  
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(d) State two  

(i) Uses of ammonia as a laboratory reagent    (2 marks) 

Identifying ions (Cu2+, Fe2+, Fe3+) 

reduction of copper oxide 

  

(ii) Industrial uses of ammonia       (1 mark)  

preparation of nitric acid 

preparation of fertilizer 

 

12. A hydrocarbon Y, on complete combustion produced 35.2g of carbon dioxide and 

14.4g of water.  

(a) (i) Calculate the respective masses of the constituent elements in Y.             

(4 marks)   (H = 1, C = 12)  

Formula of CO2 = 12 + 16 x2 = 44g 

44g of CO2 contain 12g of carbon 

35.2g of CO2 contain 
12 𝑥 35.2

44
= 9.6g of carbon 

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

18g of H2O contain 2g of hydrogen 

14.4g of H2O contain 
14.4 𝑥 2

18
 = 1.6g of hydrogen 

 

(ii) Determine the empirical formula of Y     (2 marks)  

Element C H 

Mass 9.6 1.6 

Atomic mass 12 1 

Moles 0.8 1,6 

Mole ratio 1 2 

Empirical formula CH2 

 

 

(iii)  Deduce the molecular formula of Y. (The molecular mass of Y = 28) 

 (1 mark)  

(CH2)n = 28 

n = 2 

Molecular formula = C2H4 
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(b) Another hydrocarbon Z, with molecular formula C3H8 was prepared. 

(i) Write the structural formulae and names of Y and Z respectively. (3 

marks)  

 

 

 

 

 

 

(ii) Name one reagent that can be used to distinguish Y from Z; state what 

would be observed and write equation for any reaction that would take 

place if Y and Z were treated separately with the reagent you have 

named.    (3 marks)  

Reagent: bromine water 

Observation 

Y : bromine water is decolorized 

Z: bromine water is not decolorized 

(c)  (i) Write equation for the incomplete combustion of Z   ( 1 ½ marks)  

C3H8 (g) + 5O2(g) →2CO2 (g) + 4H2O (l) 

(ii) State one use of Y        ( ½ mark)  

synthesis of polythene, fuel 

 

13. (a) State one word, which means “formation of soap”    (1 mark)  

Saponification 

(b) (i) Name one plant product that is locally available, which can be used as a 

starting material for the laboratory preparation of soap.   (1 mark)  

cooking oil, fats 

 (ii) Describe how soap solution can be prepared from the product you have 

named in (b) (i)          (4 marks)  

Fats or cooking oil in boiled with sodium hydroxide for some time and soap is 

precipitated by adding concentrated sodium chloride solution to the mixture 

 (iii) Briefly describe how a solid soap sample can be obtained from your soap 

solution in (b) (ii)          (3 marks)  

the mixture is cooled and solid soap skimmed off and moulded 

H          H                                 H      H       H 

   C = C                            H      C       C      C     H 

H         H                                  H      H       H 

     Y                                               Z 
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       (c) Washing with soap in hand water is inconvenient. Explain  (4 ½ marks) 

Washing soap fails to form lather in hard water because hard water contains 

calcium and magnesium ions that form scum with soap 

  

(d) Some soapless detergent molecules cannot be broken down by bacteria. 

State the chemical nature of such molecules and give a reason why soapless 

detergents of such nature are disadvantageous.    (1½ marks)  

soapless detergent are sodium salts of akylbenzene sulphonic acid, they are 

nonbiodegradable. 

   

14. (a) (i) Write equation for the reaction by which hydrogen chloride is prepared in 

the laboratory and explain why the reaction takes place   (3 marks)  

NaCl(aq) + H2SO4(aq) → NaHSO4(aq) + HCl(g) 

the reaction is possible because HCl is volatile 

(ii) An aqueous sodium hydrogen carbonate was added separately to solutions 

of hydrogen chloride in methylbenzene and in water respectively. State what 

was observed in each case and explain your observations.   (5 marks) 

There was effervescence with HCl in water and no effervescence with HCl in 

methylbenzene because in methylbenzene, HCl is covalent and not ionized 

while it is ionized in water to produce H+ which react with hydrogen 

carbonate with evolution of carbon dioxide. 

H+ (aq) + HCO3
-(aq) → H2O(l) + CO2(g)  

 (b) When a mixture of concentrated hydrogen chloride solution in water and a 

black solid J was heated, a greenish yellow gas was evolved 

(i) Identify J and name the greenish yellow gas.    (1 ½ marks) 

J = potassium permanganate or manganese dioxide;  

greenish yellow gas is chloride 

(ii) Write equation for the reaction that leads to the formation of the greenish 

yellow gas          (1 ½ marks)  

2KMnO4(aq) + 16HCl(aq) → 2KCl (aq) + 2MnCl2(aq) + 5Cl2(g) + 8H2O(l) 

Or 

MnO2(s) + 4HCl(aq) → MnCl2(aq) + 2H2O(l) + Cl2(g) 

(c) Write equations only to show how anhydrous samples of the following iron 

salts can be prepared  

 (i) Iron (II) chloride         (1 ½ marks) 

Fe (s) + 2HCl(g) → FeCl2(g) + H2(g)  

(ii) Iron (III) chloride        (1 ½ marks)  

2Fe(s) + 3Cl2(g) → 2Fe2Cl3(s)       END 


