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545/2 

S4 CHEMISTRY 
Exam 4 marking guide 

PAPER 2  

 

DURATION: 2 HOUR 
 

 

 

 

Instructions  

Section A consists of 10 structured questions. Answer all questions in this section. 

Answer of these questions must be written in the spaces provided. 

Section B consists of 4 semi structured question. Answer any two questions from this section.  

(H = 1, C= 12, N = 14, O = 16, Na= 23, S= 32, Cl = 35.5)  

1 mole of gas occupies 24l at room temperature   

 

 

 

 

TURN OVER 
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SECTION.A  
Answer all questions in this section.  
 
 
 

1. a) An atom of element R has 12 neutrons and mass number 23. write the formula of the 

oxide of R. ( 1 mark)  

Number of protons = 23 – 12 = 11 

electron configuration; 2:8:1 

group 1; valence = 1 

Oxide = R2O 

 b) The oxide of R was dissolved in water and the aqueous solution tested with litmus solution  

i) State what was observed. (½ mark)  

Red litmus paper turns blue and has no effect on blue litmus paper 

ii) Write equation for the reaction between the oxide of R and water. (1½ marks)  

R2O(s) + H2O (l) → 2ROH (aq) 

c) A piece of R was ignited and lowered into a gas jar containing chlorine.  

i) State what was observed. (½ marks)  

explode into yellow flame and white residue 

ii) Write equation for the reaction that took place. (1½ marks)  

2Na(s) + Cl2 (g) → 2NaCl (s) 

2. The atomic number of elements X and Y are 7 and 20 respectively. 

a) Write the electronic configuration of the elements. ( 2 marks)  

X: 2.5 

Y; 2.8.8.2 

b) State the periods in the periodic table in which X and Y belong.  

i) X  ( 1 mark)  

Period 2 

Y 
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Period 4 

 

c) Write the formula of the compound formed between X and Y. ( 1 mark)  

Y3X2. 

d) State the type of bond in the compound formed in c). ( 1 mark)  

Ionic bond is a bond formed between metals and nonmetal. 

3. A hydrated salt  T, consists  of 20.2% iron, 11.5%, sulphur, 23% oxygen and 45.3% 

water of crystallization  

a) Calculate the empirical formula of T. ( 2 ½ marks)  

Fe = 56, S= 32 O = 16, H = 1)  

Element/compound Fe S O H2O 

Percentage 20.2 11.5 23 45.3 

Atomic mass 56 32 16 18 

Moles 0.36 0.36 1.44 2.52 

Mole ratio 1 1 4 7 

Empirical formula FeSO4.7H2O 

 

b) Deduce the molecular formula of T (R.F.M of T = 278). ( 1 ½ mark)  

[FeSO4.7H2O]n = 278 

n = 1 

Molecular formula: FeSO4.7H2O 

c) Write equation for the reaction between a solution of T and chlorine. ( 1 ½ marks)  

2Fe2+ (aq) + Cl2 (g) → Fe3+(aq) + 2Cl-(aq) 

4. Carbondioxide can best be prepared by reacting calcium carbonate with dilute 

hydrochloric acid.   The reaction proceeds according to the following reaction.  

CaCO3 (s) + 2HCl (aq)        CaCl 2(aq)   CO2 (g)  + H2O (l)  
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i) Explain why sulphuric acid is not normally used instead of hydrochloric acid. (2 marks)  

 

Sulphuric acid forms insoluble calcium sulphate preventing further reaction 

ii) Calculate the mass of calcium carbonate that would liberate 250cm3 of carbon dioxide 

at room temperature. (Ca = 40, C = 12, O = 16)  

1 mole of a gas occupies 24dm3 at room temperature. (2 marks)  

Formula mass of CaCO3 = 40 + 12 + 16x 3 = 100g 

24000 cm3 of CO2 is produced by 100g of CaCO3  

250cm3 of CO2 is produced by 
250 𝑥 100

24000
 = 1.04g of CaCO3 

 

b) Carbon dioxide was bubbled through lime water for a long time, state what was observed. 

(1 mark)  

A white ppt. of CaCO3 dissolves in excess to form Ca(HCO3)2 

5. Write the question for the reaction between magnesium ribbons and dilute sulphuric acid. 

(1½ marks)  

Mg (s) + H2SO4 (aq) → MgSO4(aq) + H2(g) 

b) State three ways by which reaction in a) could be made to proceed at a faster rate than 

normal. (3 marks)  

- by increasing temperature 

- increasing concentration of the acid 

- crushing the ribbon into a powder  

 

d) Name one metal that would react with sulphuric acid in a similar way like magnesium.  

(½ marks)  

Zinc, calcium 

6. A mixture of ethanol and a substance A was heated as shown in the diagram below. A 

colourless gas B was evolved.  
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a) Identify substances A and B  

A: concentrated sulphuric acid 

B: ethene 

 

iii) Write an  equation for the reaction between ethanol and substance A. (½ marks)  

 

 

 

b) i) State what was observed when gas B is bubbled into the test tube containing bromine 

water (1 mark)  

Bromine water becomes decolorized. 

ii) Write an equation for the reaction in b i) above. (1 ½ mark)  

 

 

 

 

 

 

 

CH3CH2OH  concentrated sulphuric acid  CH2=CH2 
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7. The structure  of an atom of element Z is   25 

                                                                  12  

 a) State  

i) the number of protons and neutrons  in an atom of Z     

Neutrons; 25 – 12 = 13 

            ( ½ marks)  

Protons: 12 

            ( ½ marks)  

ii) The group of the periodic table to which Z belongs. (1 mark)  

Electron configuration; 2.8.2. 

It is in group 2 

c) Chlorine gas was passed over heated Z  

i) State what was observed. ( ½ mark)  

White residue forms 

ii) Write an equation for the reaction between Z and chlorine. ( 1 ½ marks)  

Z (s) + Cl2 (g) → ZCl2 (s) 

iii) The product for the reaction between Z and chlorine was dissolved in water. State 

whether the resultant solution is neutral, acidic or alkaline. ( ½ marks)  

neutral 

8. Complete the table below (3 marks)  

Mixture  Method of separation  Principle behind method 

of separation  

a) Ethanol and water  distillation Difference in boiling points 

b) Ink  Chromatography Difference in solubilities 
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9) Draw the following structures (4 marks)  

i) 1, 2-diflouro ethane  

 

 

 

iii) 2,3-dimethlybuta- 2-ol  

 

iv) 3-Methylbut-2-yne  

 

            

v) 2, 2-dimethylpropane 

  

10. An electric current was passed through concentrated sodium chloride using a graphite anode 

and a platinum cathode.  

a) i) State what was observed  of each electrode  

Cathode    ( ½ marks)  

colorless gas 

 

Anode    ( ½ mark)   

green yellowwish gas 
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ii) What is the volume ratio of the products? (½ marks)   

Gas produced at cathode is equal to the volume produced at anode 

b) Write an equation for the reaction if any  

i) At the anode (1 mark) 

2Cl-(aq) – 2e → Cl2 (g) 

ii) Between the products at the anode and potassium bromide solution. (1½ mark)  

Brown solution produced 

d) Briefly explain why the anode must be made of graphite and not platinum. ( 1 mark)  

Graphite does not react with chlorine 

 

SECTION. B 

Answer any two questions from this section.  

11.a) Draw a labeled diagram of the set up of apparatus that can be used to prepare  a dry 

sample of ammonia in the laboratory. (3½ marks)  
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Equation 

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

 

b) Write equation for the reaction between ammonia and  

i) hydrogen chloride. (1½ marks)  

NH3(g) + HCl(g) → NH4Cl (s) 

ii) lead (ii) oxide (1½ marks)  

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

iii) Aqueous solution of lead (ii) nitrate. (1½ marks)  

 PB2+(aq) + 2OH-(a) → Pb(OH)2(s) 

(c) Write equation between ammonia and nitrogen (3marks) 

Ammonia is oxidized by chlorine to nitrogen 

2NH3(g) + 3Cl2 (g) → N2(g) + 6HCl (g)         

(d) Write equation leading to formation on nitric acid in the laboratory (2marks) 

H2SO4 (aq) + 2KNO3 (s) →  HNO3(aq) + KHSO4(aq) 

     (e) Write an equation which shows nitric acid as an oxidizing agent. (2marks) 

 One of the equation below 

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

S(s) + 6HNO3(aq)   → H2SO4 (aq) + 6NO2(aq) + 2H2O (l) 

C(s) + 4HNO3(aq)  → CO2 (s) + 6NO2(aq) + 2H2O (l) 

 

 

 

12.(a) State two factors that can determine the product formed at an electrode during 

electrolysis. (2 marks)  

Any two 

-  position in electrochemical series 

- concentration of ions 

- nature of electrons 

b) Explain why aqueous solution of copper (II) chloride conducts electric current whereas 

solid copper (II) chloride does not. (2 marks)  

Copper (II) chloride solutions contains free mobile ions while solid copper (II) chloride does 

not. 
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c) A dilute solution of copper (II) chloride was electrolyzed using graphite electrodes.  

i) State what was observed at the cathode and write equation for the reaction that took 

place. (2½ marks)  

A brown coat of copper is deposited at the cathode 

Cu2+(aq) + 2e → Cu(s) 

ii) Name the substance that was produced at the anode.  (1 mark) 

Oxygen  

iii)  Explain how the product   you have named in c) ii) is formed at the anode and write 

equations to illustrate your answer. (5 marks)  

Hydroxyl ions from ionization of water are in excess and are discharged in preference 

to chloride ions 

H2O (l) → H+(aq) + OH-(aq) 

4OH-(aq) – 4e → 2H2O(l) + O2(g) 

 

d) The electrolysis of copper (II) chloride was repeated using copper electrodes. State what was 

observed at the anode and   briefly explain your answer. (2 ½ marks)  

 Copper anode dissolve due to oxidation of cupper  

 Cu (s) – 2e → Cu2+(aq) 

 

13. The factors that influence the rate of the reaction between a carbonate and an acid were 

studied 5.00cm3 of the acid and equal masses of the carbonate were used, the other conditions 

are shown below;  

Experiment   Temperature of Acid 

OC  

Concentration of acid  State of carbonate  

1 

2 

3 

4 

25 

25 

25 

50 

1M  

2M  

2M  

1M  

Chip  

Chip  

Powder  

Chip  

a) i)   What was  observed when the acid was added  to the carbonate?  
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 A gas is evolved/effervescence 

ii) Write an ionic equation for the reaction that occurred. 

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

b) Which factors stated in b) influence the rate of reaction? 

- temperature 

- concentration of the acid 

- surface area  

d) The reaction in experiment 2 can be followed by measuring the volume of carbon dioxide 

evolved with time. Sketch a graph of volume of carbon dioxide against time. Comment on its 

shape.  

 

Volume increases with time and finally level because one of the reactants is used up 

 

14.  Hydrogen can be prepared in the laboratory by reacting hydrochloric acid and metal D  

i) Name the metal D. (1 mark)  

Zinc 

ii) State the conditions for the reaction. (1 mark)  

Copper sulphate is used as a catalyst  

iii) Briefly describe how hydrogen can be prepared using metal D and hydrochloric acid.          

(5 ½ marks) 
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Setup for laboratory preparation of hydrogen 

 

 
 

METHOD 
 

iii) Put some zinc granules in the conical flask.  Carefully (do not drop), then fix a cork 

carrying a thistle funnel, and a delivery tube. 

iv) Arrange the apparatus pour some copper sulphate through the funnel, followed with 

hydrochloric acid and let it get in contact with the zinc. 

v) Collect the gas  

 

vi) Give a reason why metal D is not likely to be copper. ( 2 marks) 

Copper is lower than hydrogen in electrochemical series and therefore it cannot displace 

hydrogen from its compound.  

 

b) Dry hydrogen gas was passed over heated copper (II) oxide  

i) State what was observed. (1½ marks)  

 A black power of CuO is reduced to brown Cu 

ii) Write the equation for the reaction that took place. (1½ marks)  

   CuO(s) + H2(g) → Cu(s) + H2O(l) 

c) Hydrogen reacts with nitrogen according to the equation  

 3H2(g) + N2(g)   2NH3(g)  
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If 17cm3 of nitrogen reacted with 65cm3 of hydrogen, calculate the volume of unreacted 

hydrogen. (2 marks)    

1 mole of nitrogen react with 3 moles of hydrogen 

17cm3 of nitrogen react with 17 x 3 = 51cm3 of hydrogen 

Volume f unreacted hydrogen = 65 – 51 = 14cm3 of hydrogen 

 

 

 

END 

 

 

 

 


