
Page 1 of 7 

  

  

END OF TERM III EXAMINATIONS 

  

GRADE / LEVEL:  S2 

OPTION / Ordinary  level 

  

DURATION:  3 HOURS 

  

MARKS:  

 
  

INSTRUCTIONS 

 

1. There are 2 sections in this paper: 

          Section A (70 marks): Attempt all questions in this section 

          Section B (30 marks): Attempt all questions in this section. 

2. Do not use periodic tables 

3. Non-programmable calculators may be used 

4. Answers should be written on blank papers provided  

5. Use a blue or black pen only 

 

 

 

 

…... /100….. 

CHEMISTRY THEORY  

 
Date: .. 27 / 06… /2022 

Period:…. 8H30-11H30… 



Page 2 of 7 

 

SECTION A: Attempt all questions in this section (70 marks) 

1. Choose the correct answer (1mark) 

 
a) Which one of the following processes decreases the concentration of carbon 

dioxide in the atmosphere? 

i) Rusting 

ii) Combustion 

iii) Respiration 

iv) Photosynthesis. 

b) Lead (ii) nitrate reacts with potassium iodine according to the equation. 

         Pb(NO3)2 (aq) + 2KI(aq)              PbI2(s) + 2KNO3(aq)  (3marks) 

         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, N=14,    

         O=16) 

i)  16.6g 

ii)  46.1g 

iii)  66.4g 

iv)  92.2g 

2. Classify each compound as organic or inorganic. (4marks) 

a. C3H8 

b. CaCl2 

c. NaCl 

d.  
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3. Choose the best answer 

   a) Alkanes occur naturally in: 

          i) crude oil   

          ii) natural gas       

          iii) both (i) and (ii)        

          iv) none of these 

    b) The compounds in a homologous series have   

         i) Same general formula  

         ii) Similar chemical properties 

         iii) Differ by a CH2 group.   

         iv) All of these 

    c) The general formula of alkane is 

        i) CnH2n 

        ii) CnH2n–2  

        iii) CnH2n+2  

        iv) none of these 

 

4. Sulphuric acid (H2SO4) is both strong and dibasic whereas Nitrous acid  

    is both a weak and monobasic acid (HNO2).  

a. State one difference between  

i) strong and weak acid (1mark)  

ii) Monobasic and dibasic acid (1mark)  

b. write the equation showing how Sulphuric acid ionizes in water (2 marks)  

c. state any two uses of Sulphuric acid in Laboratory (2marks)  

5. 
a) Aluminium reacts with fluorine to produce Aluminuim fluoride.  

Write the chemical equation to show that reaction.  (Al: Z = 13, F: Z = 9)    

 (2 marks)                                                                       

b) Draw a dot- and –cross diagram to illustrate the bonding in that compound. 

(2 marks) 
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c) Refer to your answer in b) to explain the main reason why atoms combine to 

form molecules and compounds. (2 marks)   

                                                                              
6. a) What is meant by covalent bond? (1 mark) 

    b) Compare (give points 2) between the properties of ionic and covalent   

      compounds. (2 marks) 

   c) Give 2 uses of non-metals in daily life. (2 marks) 

 

7. Calculate the percentage composition of nitrogen in the nitrate fertilizers                                                                                        

a) Ammonium nitrate 

b) Potassium nitrate 

    (RAM:N=14,H=1,O=16,K=39)  (4 marks) 

 

8. The following data gives the values of solutions P, Q and R 

 

solutions P.H 

P 7 

Q 9 

R 5.5 

    a. Which solution will produce carbon dioxide when reacted with marble   

chips (CaCO3)? Give reason. (2 marks) 

b. Which solution is a alkaline? Give reason (2 marks) 

 

9. C6H14 is an organic compound which is a member of homologous series of     

alkanes. 

a. Define the term “hydrocarbon” (2marks) 

b. What is the name of C5H12.(1mark) 

c. Give the formula of an alkane with 7 C atoms.(1mark) 

d. Write a balanced chemical equation of the reaction for the combustion of an 

alkane with 4 carbon atoms.(2marks)                                                            

e. Alkanes are examples of fossils fuels. State two environmental problems caused 

by the burning of alkanes. (2marks) 
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10. a) The oxides of some elements are given below. Give their chemical   

      formulae: 

           Sulphur dioxide (1mark) 

           Sodium oxide (1mark) 

           Aluminium oxide (1mark) 

b) State the oxide (s) which will react with: (Give a reason for your answer) 

(i) Acid only. (1mark)  

(ii) Alkalis (bases) only. (1mark) 

(iii) Both acids and alkalis. (1mark)  

 

11. a) List 2 water pollutants (2 marks) 

b) State 2 dangers associated with water pollution (2 marks) 

c) Illustrate the role (discuss 2 points) the environmental education and awareness 

can play in preventing water pollution?  (3 marks) 

 

12. a) Give one example of biodegradable domestic waste and one example of     

    non- biodegradable domestic waste. (2 marks) 

  b) Explain how you can make use of the 2 types of wastes stated in    

      (a). (2 marks) 

 

13. a) Here are different types of chemical reactions: combination,  

     decomposition, single displacement, double replacement and    

     combustion. Identify the type of chemical reaction which we deal with at  

     home when: 

i) the iron nail gets rust (1mark) 

ii) Sugar turns black on heating at higher temperature (1mark) 

iii) Burning of methane gas in a gas cooker. (1mark) 

b) Iron is often coated with a layer of zinc. This process is called galvanization. 

               i) What is the purpose of the layer of zinc? (1mark) 

               ii) State another one way you can prevent iron from rusting. (1mark) 
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14.a. State one difference between amphoteric oxide and neutral oxide.           

         (2marks) 

b. Give one example for each case (for each type of oxide). (2marks) 

 
15.You are provided with a list of  elements:  

Carbon, Magnesium, Sulphur, Silicon, Potassium and Boron. 

a) Among these elements identify metals, metalloids and non-metals.  

(3 marks)                                                                                                 

b) From the list, select one element that: 

           (i) Has the properties of both metals and non-metals.   (0.5 mark) 

           (ii) Reacts with water vigorously to form an alkaline solution and that is    

                 stored in paraffin oil due to its high reactivity. (1 mark)                                                                                        

           (iii) Has the highest melting point compared to others.   (0.5 mark) 

 

16.a) State Graham's Law of diffusion (1 mark) 

(b) Gas V takes 10 seconds to diffuse through a distance of one fifth of a meter. 

Another gas W takes the same time to diffuse through a distance of 10 cm. if the 

relative molecular mass of gas V is 16.0; calculate the molecular mass of W. (4 

marks) 

17.  State what would be observed if Ammonia has reacted with hydrogen      

        chloride. (1mark) 

    a) Write the chemical equation to illustrate that reaction. (2marks) 

    b) State 2 other characteristic changes you can observe when performing an   

        experiment and confirm that a chemical reaction is taking place. (2marks) 

 

18.D grams of Potassium hydroxide were dissolved is distilled water to make 100cm3 

of solution. 50cm3 of the solution required 50cm3 of 2.0M nitric acid for complete 

neutralization.  

Calculate the mass D of Potassium hydroxide (RFM of KOH = 56)  

KOH(aq) + HNO3(aq) → KNO3(aq) + H3O(l) (5marks) 
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19. A mixture containing Copper(II) sulphate and Copper(II) carbonate was    

 shaken with excess water and filtered.  

      (a). (i) Identify the residue(1mark) 

            (ii) Identify the solute (1mark) 

            (ii) Explain why (2 marks) 

    (b). The dry residue was heated strongly. Write an equation for the reaction                    

                                                                                                  (1mark)         

20. Burning magnesium was lowered into a jar of Oxygen. (5marks)         

a. i) Write the chemical equation showing what happened  

               ii) Water was added to the product in (i) and the resultant mixture  

                   tested with litmus. Is the solution acidic or alkaline? 

b. When a solution of sodium hydroxide was exposed to air, a solid was formed 

on the surface. 

              i) Name the solid. 

              ii) Write an equation to show how the solid is formed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 



S2 CHEMISTRY MARK SCHEME 

1. (4marks) 

a) iv) Photosynthesis. 

     b) ii) 46.1g 

2.  (4marks) 

a. a and d organic compounds 

b. b and c inorganic compounds 

3      (3marks) 

a. iii) both (i) and (ii)      

b. iv) All of these 

c. iii) CnH2n+2    

 

4 a. i) An acid which is completely ionised in water and thus produces a large    

          amount of hydrogen ions while a weak acid  is partially ionised in water      

          and thus produces a small amount of ions. (1mark) 

      ii) Monobasic acids are acids that furnish only one hydrogen ion (H+) per    

          molecule in water. Dibasic acids are acids that furnish two hydrogen   

          ions (H+) per molecule in water. (1mark) 

   b. H2SO4(aq)            2 H+  
(aq)   + SO4

2-
(aq)  (2marks)   

c. In various concentrations the acid is used in the manufacture of fertilizers,      

   pigments, dyes, drugs, explosives, detergents, and inorganic salts and     

   acids….(2marks) 

5.    

a)  2Al + 3F2  2AlF3  (1 + 1 = 2 marks)   

b) AlF3 (Al = 13, F = 9)                            



    (2 marks) 

 

c) Atoms combine to form molecules and compounds in order to acquire / 

attain stability with an octet (duplet) outer shell electronic structure just 

like noble gases. (1 + 1 = 2 marks) 

  

6.a. covalent bond is a chemical bond that involves the sharing of electron   

       pairs between atoms. /1 mark 

   b. (2 marks for any 2 comparisons between ionic and covalent      

       compounds) Accept other correct answers 

Ionic Compound Covalent compound 

 Ionic bonds form between a metal 

and a non metal.  

Covalent bonds form between two non 

metals. 

They consist of ions They consist of molecules  

They have high melting and boiling 

point 

Many of them have low melting point 

and boiling point 

 

c.-Sulphur is used for making gun powder and sulphuric acid.  /2Marks 

   -Oxygen is absolutely essential for the respiration of all living body… 

7.  

Molar mass of : 
a)KNO3=39+14+(16*3)=101(1mark) 

 
% of N=14*100/101=13.86%(1mark) 
 

b)NH4NO3=14+4+14+48=80(1mark) 
 
% of N=28*100/80=35%(1mark) 

 



8. 

a. R. Because CaCO3 reacts with acids to form carbon dioxide, water and   

        calcium chloride. 

b. Q. pH under 7 

9. 

a. Hydrocarbon are organic compound made of hydrogen and carbon only 

(2marks) 

b. C5H12 is Pentane (1mark) 

c. C7H16 (1mark) 

d.  2 C4H10     +   9 O2                 10 H2O  +   8 CO2.(2marks) 

e. Air pollution, global warming, green house effects, etc (2marks) 

 

10.a) The oxides of some elements are given below. Give their chemical   

      formulae: 

          Sulphur dioxide: SO2 (1mark) 

           Sodium oxide Na2O (1mark) 

           Aluminium oxide Al2O3 (1mark) 

b) State the oxide (s) which will react with: (Give a reason for your answer) 

(i) Acid only. (1mark) SO2 

(ii) Alkalis (bases) only. (1mark) Na2O 

(iii) Both acids and alkalis. (1mark) Al2O3 

10 

a -Sewage -Chemical wastes-Radioactive wastes -Oils and plastics (2 marks;    

    1mark for each correct water pollutant) 

 

b. State 2 dangers associated with water pollution.  (2 marks)                               

- Eutrophication: this process is caused by nutrient enrichment of water 

bodies and the subsequent overgrowth of plants (algae blooms) on the surface 

of water. The algae use up a lot of oxygen that other aquatic animals die due to 

lack of it. It also blocks light to reach under water affecting aquatic plants. 

Eutrophication hence results in loss of aquatic life.  



- Acidification of the oceans absorb carbon dioxide from the atmosphere. 

Carbon dioxide (CO2) is released into the oceans. It enhances the unwanted 

changes in ocean acidity due to atmospheric increase in CO2. It impacts 

primarily the ecosystems and fish communities that live in the ocean.  

 

- Health Hazards: sewage can accumulate in nearby lakes and rivers. These 

are toxic to aquatic life such as fish and shellfish, and subsequently to the 

humans who eat them. 

-Death of animals: oil forms a thick layer on the surface of water blocking 

aquatic plants from receiving enough light for photosynthesis . 

- birds and animals swim hardy in oily water. fish and other aquatic animals 

may die. (To state only 2 dangers is enough. 2marks for 2 correct answers) 

 
c) What role does education and awareness play in preventing water pollution?  

   (3 marks: 0.5 for he point and 1 for the comment x2)              
 
Making people aware of the problem is the first step towards solving it. 

 
i) (best practices) 

 Education can help people determine their best strategies to avoid 

contaminating local water sources:  

avoiding urinating or defecating in or near the water;  

building toilets/sites for waste downhill from wells to reduce risks of 

contaminating groundwater;  

Employing household water treatment and safe storage techniques are 

examples.  

 

ii. (Technical skills) 

Awareness helps to prevent disposal of solid and human waste and chemical 

and industrial waste into waterways as much as possible. It also includes 

treating wastes before they go into waterways.  

Accept any other correct answer 

 



12. 

 a) Plastics (polythene) and potato peels….. 

b) The steps to effective waste management: (2marks) 

-Reuse –Recycling -Disposal -Minimization 

(Choose according to the answer of student. Give 1 mark for a good 

comment) 

 

13. 

a. i) The iron rust takes place when the nails react with oxygen of air in   

        presence of water to form hydrated iron(III) oxide. This is a synthesis   

        reaction or combination (1mark) 

     ii) Sugar decomposes on heating to black solid carbon and water. This is a   

         decomposition reaction (1mark) 

    iii) Burning of methane gas in a gas cooker: Combustion (1mark) 

b. i) To protect iron from rust.(1mark) 

ii) You can protect iron from rusting by applying oil on the iron.(1mark) 

 

14. 

 

a. An amphoteric oxide behaves as an acid in the presence of bases and as a 

base in the presence of acids. On the other hand a neutral oxide behaves 

neither as a base nor as an acid. 

 

b. –CO: Carbon monoxide (neutral oxide) 

c. -ZnO: Zinc oxide (amphoteric oxide) 

 

 

 

 

 

 



15. 

a)  

Metals: Metalloids Non-metals 

Magnesium, Potassium 

 

Boron, Silicon 

 

Carbon, Sulphur 

(0.5 marks each) 

 

b) ) From the list, one element that: 

(i) Has the properties of both metals and non-metals: Si or B.   (0.5 mark)                                   

(ii) Reacts with water vigorously to form an alkaline solution and that is stored 

in  paraffin oil due to its high reactivity: K (Potassium) (1 mark)                                                                  

(iii) Has the highest melting point compared to others: carbon (e.g : in diamond)    

(0.5 mark) 

 

16. a) The rate of diffusion of a gas is inversely proportional to the square root   

         of molecular mass under the same conditions of temperature and       

         pressure. (1marks) 

  

       b)  r(V)=20cm/10=2cm/s(1mark) 

          r(W)=10cm/10=1cm/s(1mark) 

𝑟(𝑉)

𝑟(𝑊)
=
2

1
=√

𝑀(𝑊)

𝑀(𝑉)
(1mark) 

Molecular mass of W= 4x16=64(1mark) 

 

17.a) White fumes (1mark) 

b) NH3(g)+ HCl(g)            NH4Cl(g) (2marks) 

c) A chemical reaction is accompanied by transformations of reactants which 

are highlighted by: 

Evolution of a gas 

Formation of a precipitate 

Change in color 



Change in temperature 

Change in state (2marks) 

18. 

KOH(aq) + HNO3(aq) → KNO3(aq) + H3O(l) 

One mole of KOH reacts with one mole of HNO3 (1mark) 

In 50cm3 we have 2.0 moles X50cm3/1000cm3=0.1moles (1mark) 

In 100 cm3 we have 0.1moles x 2=0.2 moles (1mark) 

1mole weigh 56 grams (1mark) 

D= 56g x0.2=11.2 g (1mark) 

19. 

Explanation: 

i. Copper(II) sulphate (1mark) 

     ii. Copper(II) carbonate (1mark) 

iii. Copper(II) sulphate is soluble in water (1mark) 

      Copper(II) carbonate is insoluble (1mark) 

NB: 

All sulphates are soluble in water except PbSO4, BaSO4, CaSO4 (only slightly 

soluble in water). 

All carbonates are insoluble in water except carbonates of Sodium, Potassium 

and ammonium. 

Therefore, Residue is Copper (II) carbonate (the insoluble salt). 

    b. i. CuCO3(s)                CuO(s) + CO2(g) (1mark) 

        ii. Calcium hydroxide/ lime water. (1mark) 

      

20. - Mg + O2               2 MgO(1mark) 

      -The solution Is alkaline because MgO is a basic oxide(1mark) 

      -Sodium carbonate(1mark) 

       -2 NaOH + CO2 →Na2CO3 + H2O (2marks) 
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SECTION A: Attempt all questions in this section (70 marks) 

1. Choose the correct answer (1mark) 

 
a) Which one of the following processes decreases the concentration of carbon 

dioxide in the atmosphere? 

i) Rusting 

ii) Combustion 

iii) Respiration 

iv) Photosynthesis. 

b) Lead (ii) nitrate reacts with potassium iodine according to the equation. 

         Pb(NO3)2 (aq) + 2KI(aq)              PbI2(s) + 2KNO3(aq)  (3marks) 

         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, N=14,    

         O=16) 

i)  16.6g 

ii)  46.1g 

iii)  66.4g 

iv)  92.2g 

2. Classify each compound as organic or inorganic. (4marks) 

a. C3H8 

b. CaCl2 

c. NaCl 

d.  
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3. Choose the best answer 

   a) Alkanes occur naturally in: 

          i) crude oil   

          ii) natural gas       

          iii) both (i) and (ii)        

          iv) none of these 

    b) The compounds in a homologous series have   

         i) Same general formula  

         ii) Similar chemical properties 

         iii) Differ by a CH2 group.   

         iv) All of these 

    c) The general formula of alkane is 

        i) CnH2n 

        ii) CnH2n–2  

        iii) CnH2n+2  

        iv) none of these 

 

4. Sulphuric acid (H2SO4) is both strong and dibasic whereas Nitrous acid  

    is both a weak and monobasic acid (HNO2).  

a. State one difference between  

i) strong and weak acid (1mark)  

ii) Monobasic and dibasic acid (1mark)  

b. write the equation showing how Sulphuric acid ionizes in water (2 marks)  

c. state any two uses of Sulphuric acid in Laboratory (2marks)  

5. 
a) Aluminium reacts with fluorine to produce Aluminuim fluoride.  

Write the chemical equation to show that reaction.  (Al: Z = 13, F: Z = 9)    

 (2 marks)                                                                       

b) Wrie the electronic configurations of Aluminium and Fluorine. 

(2 marks) 
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c) Refer to the configurations of Aluminium and Fluorine to explain the main 

reason why atoms combine to form molecules and compounds. (2 marks)   

                                                                              
6. a) What is meant by covalent bond? (1 mark) 

    b) Compare (give points 2) between the properties of ionic and covalent   

      compounds. (2 marks) 

   c) Give 2 uses of non-metals in daily life. (2 marks) 

 

7. Calculate the percentage composition of nitrogen in the nitrate fertilizers                                                                                        

a) Ammonium nitrate 

b) Potassium nitrate 

    (RAM:N=14,H=1,O=16,K=39)  (4 marks) 

 

8. The following data gives the values of solutions P, Q and R 

 

solutions P.H 

P 7 

Q 9 

R 5.5 

    a. Which solution will produce carbon dioxide when reacted with marble   

chips (CaCO3)? Give reason. (2 marks) 

b. Which solution is a alkaline? Give reason (2 marks) 

 

9. C6H14 is an organic compound which is a member of homologous series of     

alkanes. 

a. Define the term “hydrocarbon” (2marks) 

b. What is the name of C5H12.(1mark) 

c. Give the formula of an alkane with 7 C atoms.(1mark) 

d. Write a balanced chemical equation of the reaction for the combustion of an 

alkane with 4 carbon atoms.(2marks)                                                            

e. Alkanes are examples of fossils fuels. State two environmental problems caused 

by the burning of alkanes. (2marks) 
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10. a) The oxides of some elements are given below. Give their chemical   

      formulae: 

           Sulphur dioxide (1mark) 

           Sodium oxide (1mark) 

           Aluminium oxide (1mark) 

b) State the oxide (s) which will react with: (Give a reason for your answer) 

(i) Acid only. (1mark)  

(ii) Alkalis (bases) only. (1mark) 

(iii) Both acids and alkalis. (1mark)  

 

11. a) List 2 water pollutants (2 marks) 

b) State 2 dangers associated with water pollution (2 marks) 

c) Illustrate the role (discuss 2 points) the environmental education and awareness 

can play in preventing water pollution?  (3 marks) 

 

12. a) Give one example of biodegradable domestic waste and one example of     

    non- biodegradable domestic waste. (2 marks) 

  b) Explain how you can make use of the 2 types of wastes stated in    

      (a). (2 marks) 

 

13. a) Here are different types of chemical reactions: combination,  

     decomposition, single displacement, double replacement and    

     combustion. Identify the type of chemical reaction which we deal with at  

     home when: 

i) the iron nail gets rust (1mark) 

ii) Sugar turns black on heating at higher temperature (1mark) 

iii) Burning of methane gas in a gas cooker. (1mark) 

b) Iron is often coated with a layer of zinc. This process is called galvanization. 

               i) What is the purpose of the layer of zinc? (1mark) 

               ii) State another one way you can prevent iron from rusting. (1mark) 
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14.a. State one difference between amphoteric oxide and neutral oxide.           

         (2marks) 

b. Give one example for each case (for each type of oxide). (2marks) 

 
15.You are provided with a list of  elements:  

Carbon, Magnesium, Sulphur, Silicon, Potassium and Boron. 

a) Among these elements identify metals, metalloids and non-metals.  

(3 marks)                                                                                                 

b) From the list, select one element that: 

           (i) Has the properties of both metals and non-metals.   (0.5 mark) 

           (ii) Reacts with water vigorously to form an alkaline solution and that is    

                 stored in paraffin oil due to its high reactivity. (1 mark)                                                                                        

           (iii) Has the highest melting point compared to others.   (0.5 mark) 

 

16.a) State Graham's Law of diffusion (1 mark) 

(b) Gas V takes 10 seconds to diffuse through a distance of one fifth of a meter. 

Another gas W takes the same time to diffuse through a distance of 10 cm. if the 

relative molecular mass of gas V is 16.0; calculate the molecular mass of W. (4 

marks) 

17.  State what would be observed if Ammonia has reacted with hydrogen      

        chloride. (1mark) 

    a) Write the chemical equation to illustrate that reaction. (2marks) 

    b) State 2 other characteristic changes you can observe when performing an   

        experiment and confirm that a chemical reaction is taking place. (2marks) 

 

18.D grams of Potassium hydroxide were dissolved is distilled water to make 100cm3 

of solution. 50cm3 of the solution required 50cm3 of 2.0M nitric acid for complete 

neutralization.  

Calculate the mass D of Potassium hydroxide (RFM of KOH = 56)  

KOH(aq) + HNO3(aq) → KNO3(aq) + H3O(l) (5marks) 
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19. A mixture containing Copper(II) sulphate and Copper(II) carbonate was    

 shaken with excess water and filtered.  

      (a). (i) Identify the residue(1mark) 

            (ii) Identify the solute (1mark) 

            (ii) Explain why (2 marks) 

    (b). The dry residue was heated strongly. Write an equation for the reaction                    

                                                                                                  (1mark)         

20. Burning magnesium was lowered into a jar of Oxygen. (5marks)         

a. i) Write the chemical equation showing what happened  

               ii) Water was added to the product in (i) and the resultant mixture  

                   tested with litmus. Is the solution acidic or alkaline? 

b. When a solution of sodium hydroxide was exposed to air, a solid was formed 

on the surface. 

              i) Name the solid. 

              ii) Write an equation to show how the solid is formed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 



S2 CHEMISTRY MARKING SCHEME for Blind 

1. (4marks) 

a) iv) Photosynthesis. 

     b) ii) 46.1g 

2.  (4marks) 

a. a and d organic compounds 

b. b and c inorganic compounds 

3      (3marks) 

a. iii) both (i) and (ii)      

b. iv) All of these 

c. iii) CnH2n+2    

 

4 a. i) An acid which is completely ionised in water and thus produces a large    

          amount of hydrogen ions while a weak acid  is partially ionised in water      

          and thus produces a small amount of ions. (1mark) 

      ii) Monobasic acids are acids that furnish only one hydrogen ion (H+) per    

          molecule in water. Dibasic acids are acids that furnish two hydrogen   

          ions (H+) per molecule in water. (1mark) 

   b. H2SO4(aq)            2 H+  
(aq)   + SO4

2-
(aq)  (2marks)   

c. In various concentrations the acid is used in the manufacture of fertilizers,      

   pigments, dyes, drugs, explosives, detergents, and inorganic salts and     

   acids….(2marks) 

5.    

a)  2Al + 3F2  2AlF3  (1 + 1 = 2 marks)   

b) AlF3 (Al = 13, F = 9)                            

    (2 marks) 

 

 



Al: 2:8:3 

F: 2:7 

c) Atoms combine to form molecules and compounds in order to acquire / 

attain stability with an octet (duplet) outer shell electronic structure just 

like noble gases. (1 + 1 = 2 marks) 

  

6.a. covalent bond is a chemical bond that involves the sharing of electron   

       pairs between atoms. /1 mark 

   b. (2 marks for any 2 comparisons between ionic and covalent      

       compounds) Accept other correct answers 

Ionic Compound Covalent compound 

 Ionic bonds form between a metal 

and a non metal.  

Covalent bonds form between two non 

metals. 

They consist of ions They consist of molecules  

They have high melting and boiling 

point 

Many of them have low melting point 

and boiling point 

 

c.-Sulphur is used for making gun powder and sulphuric acid.  /2Marks 

   -Oxygen is absolutely essential for the respiration of all living body… 

7.  

Molar mass of : 

a)KNO3=39+14+(16*3)=101(1mark) 
 
% of N=14*100/101=13.86%(1mark) 

 
b)NH4NO3=14+4+14+48=80(1mark) 

 
% of N=28*100/80=35%(1mark) 
 

8. 

a. R. Because CaCO3 reacts with acids to form carbon dioxide, water and   

        calcium chloride. 

b. Q. pH under 7 



9. 

a. Hydrocarbon are organic compound made of hydrogen and carbon only 

(2marks) 

b. C5H12 is Pentane (1mark) 

c. C7H16 (1mark) 

d.  2 C4H10     +   9 O2                 10 H2O  +   8 CO2.(2marks) 

e. Air pollution, global warming, green house effects, etc (2marks) 

 

10.a) The oxides of some elements are given below. Give their chemical   

      formulae: 

          Sulphur dioxide: SO2 (1mark) 

           Sodium oxide Na2O (1mark) 

           Aluminium oxide Al2O3 (1mark) 

b) State the oxide (s) which will react with: (Give a reason for your answer) 

(i) Acid only. (1mark) SO2 

(ii) Alkalis (bases) only. (1mark) Na2O 

(iii) Both acids and alkalis. (1mark) Al2O3 
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a -Sewage -Chemical wastes-Radioactive wastes -Oils and plastics (2 marks;    

    1mark for each correct water pollutant) 

 

b. State 2 dangers associated with water pollution.  (2 marks)                               

- Eutrophication: this process is caused by nutrient enrichment of water 

bodies and the subsequent overgrowth of plants (algae blooms) on the surface 

of water. The algae use up a lot of oxygen that other aquatic animals die due to 

lack of it. It also blocks light to reach under water affecting aquatic plants. 

Eutrophication hence results in loss of aquatic life.  

- Acidification of the oceans absorb carbon dioxide from the atmosphere. 

Carbon dioxide (CO2) is released into the oceans. It enhances the unwanted 

changes in ocean acidity due to atmospheric increase in CO2. It impacts 

primarily the ecosystems and fish communities that live in the ocean.  



 

- Health Hazards: sewage can accumulate in nearby lakes and rivers. These 

are toxic to aquatic life such as fish and shellfish, and subsequently to the 

humans who eat them. 

-Death of animals: oil forms a thick layer on the surface of water blocking 

aquatic plants from receiving enough light for photosynthesis . 

- birds and animals swim hardy in oily water. fish and other aquatic animals 

may die. (To state only 2 dangers is enough. 2marks for 2 correct answers) 

 
c) What role does education and awareness play in preventing water pollution?  
   (3 marks: 0.5 for he point and 1 for the comment x2)              

 
Making people aware of the problem is the first step towards solving it. 

 
i) (best practices) 

 Education can help people determine their best strategies to avoid 

contaminating local water sources:  

avoiding urinating or defecating in or near the water;  

building toilets/sites for waste downhill from wells to reduce risks of 

contaminating groundwater;  

Employing household water treatment and safe storage techniques are 

examples.  

 

ii. (Technical skills) 

Awareness helps to prevent disposal of solid and human waste and chemical 

and industrial waste into waterways as much as possible. It also includes 

treating wastes before they go into waterways.  

Accept any other correct answer 

 

12. 

 a) Plastics (polythene) and potato peels….. 

b) The steps to effective waste management: (2marks) 

-Reuse –Recycling -Disposal -Minimization 



(Choose according to the answer of student. Give 1 mark for a good 

comment) 

 

13. 

a. i) The iron rust takes place when the nails react with oxygen of air in   

        presence of water to form hydrated iron(III) oxide. This is a synthesis   

        reaction or combination (1mark) 

     ii) Sugar decomposes on heating to black solid carbon and water. This is a   

         decomposition reaction (1mark) 

    iii) Burning of methane gas in a gas cooker: Combustion (1mark) 

b. i) To protect iron from rust.(1mark) 

ii) You can protect iron from rusting by applying oil on the iron.(1mark) 

 

14. 

 

a. An amphoteric oxide behaves as an acid in the presence of bases and as a 

base in the presence of acids. On the other hand a neutral oxide behaves 

neither as a base nor as an acid. 

 

b. –CO: Carbon monoxide (neutral oxide) 

c. -ZnO: Zinc oxide (amphoteric oxide) 

 

15. 

a)  

Metals: Metalloids Non-metals 

Magnesium, Potassium 

 

Boron, Silicon 

 

Carbon, Sulphur 

(0.5 marks each) 

 

b) ) From the list, one element that: 

(i) Has the properties of both metals and non-metals: Si or B.   (0.5 mark)                                   



(ii) Reacts with water vigorously to form an alkaline solution and that is stored 

in  paraffin oil due to its high reactivity: K (Potassium) (1 mark)                                                                  

(iii) Has the highest melting point compared to others: carbon (e.g : in diamond)    

(0.5 mark) 

 

16. a) The rate of diffusion of a gas is inversely proportional to the square root   

         of molecular mass under the same conditions of temperature and       

         pressure. (1marks) 

  

       b)  r(V)=20cm/10=2cm/s(1mark) 

          r(W)=10cm/10=1cm/s(1mark) 

𝑟(𝑉)

𝑟(𝑊)
=
2

1
=√

𝑀(𝑊)

𝑀(𝑉)
(1mark) 

Molecular mass of W= 4x16=64(1mark) 

 

17.a) White fumes (1mark) 

b) NH3(g)+ HCl(g)            NH4Cl(g) (2marks) 

c) A chemical reaction is accompanied by transformations of reactants which 

are highlighted by: 

Evolution of a gas 

Formation of a precipitate 

Change in color 

Change in temperature 

Change in state (2marks) 

18. 

KOH(aq) + HNO3(aq) → KNO3(aq) + H3O(l) 

One mole of KOH reacts with one mole of HNO3 (1mark) 

In 50cm3 we have 2.0 moles X50cm3/1000cm3=0.1moles (1mark) 

In 100 cm3 we have 0.1moles x 2=0.2 moles (1mark) 



1mole weigh 56 grams (1mark) 

D= 56g x0.2=11.2 g (1mark) 

19. 

Explanation: 

i. Copper(II) sulphate (1mark) 

     ii. Copper(II) carbonate (1mark) 

iii. Copper(II) sulphate is soluble in water (1mark) 

      Copper(II) carbonate is insoluble (1mark) 

NB: 

All sulphates are soluble in water except PbSO4, BaSO4, CaSO4 (only slightly 

soluble in water). 

All carbonates are insoluble in water except carbonates of Sodium, Potassium 

and ammonium. 

Therefore, Residue is Copper (II) carbonate (the insoluble salt). 

    b. i. CuCO3(s)                CuO(s) + CO2(g) (1mark) 

        ii. Calcium hydroxide/ lime water. (1mark) 

      

20. - Mg + O2               2 MgO(1mark) 

      -The solution Is alkaline because MgO is a basic oxide (1mark) 

      -Sodium carbonate (1mark) 

       -2 NaOH + CO2 →Na2CO3 + H2O (2marks) 
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1. The diagram shows the formation of a solution of magnesium hydroxide from 

magnesium. 

 

 

 

 

 

(a) Identify the pieces of apparatus labeled. (3marks) 

(b) State type of chemical reaction is the burning of magnesium and Suggest a pH for   

     the solution of magnesium hydroxide. (1mark) 

2.  

a. Crystals of Copper(II) sulphate (CuSO4.5H2O) were heated gently. (8marks) 

   b. then strongly until there was no further change. 

      State the observations made and the equation(s) for the reaction(s) that   

       took place.  

    c. i) the gas evolved was tested with moist blue litmus paper. State the   

           colour change of the indicator. 

        ii) Is the gas acidic or basic. 

    d. Calculate the mass percentage of water of crystallization in hydrated     

         copper sulfate. 

           Cu:Z=63.5, S:Z=32, O:Z=16, H:Z=1 

3. Give a test reagent that can distinguish between Fe2+ and Fe3+ ions and describe 

the observable changes for each case.  (3 marks) 



S2 CHEMISTRY ALTERNATIVE TO PRACTICAL –MARKING 

SCHEME 

1. a) tongs, watch glass/evaporating basin/dish, beaker (3marks)  

    b) combustion (0.5mark) 

    (c) > 7 (0.5mark) 

2. Observation 

-Blue solid of hydrates Copper (II) sulphate changed to a white solid of 

Anhydrous Copper(II) sulphate. (1mark) 

-CuSO4.5H2O(s)               CuSO4(s) + 5H2O(l) (1mark) 

-On further heating, a black solid of copper(II) oxide was formed and white 

fumes of sulphur troxide was evolved. (1mark) 

-CuSO4(s)               CuO(s) + SO3(g) (1mark) 

- Blue litmus paper turns red (1mark) 

-The gas is acidic (1mark) 

M(CuSO4.5H2O)= 63.5+32+(16X4)+5(18)=  249.5g   (1mark)         

=90/249.5x100=36.07% (1mark) 

3. 

b) Fe2+ and Fe3+       

Reagent: ammonia solution or sodium hydroxide solution (1mark) 

Observations: a green precipitate of iron(II) hydroxide insoluble in excess 

ammonia/sodium hydroxide for the case of Fe2+ (1mark) 

 

A brown precipitate of iron(III) hydroxide insoluble in excess ammonia 

/sodium hydroxide for the case of Fe3+(1mark) 

 

Accept also chemical reactions accompanied with expected observations 

for each ion 


