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1. (a) Why are metal used as 
(i) Reducing agent? 
(ii) Conductor of electricity?        

 

(b) Give the name of the metals which fits the following descriptions. 
(i) It must be kept under kerosene to protect it from water or air. 
(ii) The metallic element in limestone. 
(iii) Its green colour carbonate decomposes when heated to give a black oxide. 
(iv) Its oxide is yellow when hot and white when cold.    

 

2. (a) Define the term “Electroplating”        
(b) “During electrolysis “oxidation and ‘reduction’ occur at the same time” Briefly explain the 

validity (truth) of this statement.       
(c) In the electrolysis of copper sulphate, the reactions at the electrodes are: 

Cathode CueCu   22  

Anode    eHOOH 442 22  

(i) Draw a diagram showing the voltammeter in this electrolysis.   
(ii) What volume of oxygen measured at stp will be liberated at the anode in the time it will 

take to plate out 5.08g of copper on to the cathode. 
Electrochemical equivalent of copper = 0.00033. 

Gram – molecular volume (GMv) = 22.4dm3 

1 Faraday =  96,500 coulombs     
3. (a)  Differentiate: 

i) Molar solution and standard solution. 
ii) Qualitative analysis and quantitative analysis. 

Calculate the number of molecules of water of crystallization in ethanedioic (oxalic) acid 

crystals, H2C2O4 H2O, from the following date: 5g of the crystals were made up to 

250cm3 of aqueous solution and 25cm3 of this solution required 15.9 cm3 of 0.5M sodium 

hydroxide solution to neutralize it. 

        

(b) 8.48g of sodium carbonate crystals where made up to 250cm3 of solution. 25cm3 of this solution 
neutralized 30cm3 of 0.20M hydrochloric acid. Calculate the number of moles of water of 
crystallization in sodium carbonate crystals.     
 

4. (a) Give the meaning of the following terms: 
(i) Temporary hardness of water 
(ii) Permanent hardness of water       

(b) Name substance which when dissolved in water causes. 
(i) Temporary hardness of water 



(ii) Permanent hardness of water       

(c) Explain with the help of chemical equation in each case how 
(i) Temporary hardness of water can be removed 

(ii) Permanent hardness of water can be removed    

5. (a) Explain how chorine  gas is prepared in the laboratory by using names stronger oxidizing agent 
     

b. (i) Do you think the gas can be collected over water? Give reason for your answer. 
(ii) Explain the test for the gas. 
(iii) What is the function of Concentrated Sulphuric acid in the process? 
(iv) Name the method used to collect the gas. 
(v) Write a balanced chemical equation for the reaction taken place during the preparation of 

hydrogen chloride gas.      
c. Write a chemical equations of the reaction between 

(i) Ammonia gas and hydrogen chloride gas 
(ii) Hydrogen chloride gas and water      
 

6. Sulphur dioxide needed in the contact process for the manufacture of Sulphuric acid can be made 
from Sulphur or hydrogen sulphide or a sulphide ore. 
(a) Write balanced chemical equations for the manufacture of SO2 from 

(i) Sulphur 
(ii) Hydrogen sulphide 
(iii) Any other sulphide.        
 

(b) “Starting” with 340g of hydrogen sulphide, calculate the maximum amount, in grams, of 
Sulphur dioxide that can be produced.      
(ii) (i) Write a balanced chemical equation for combustion of Sulphur dioxide.State two 

important commercial uses of Sulphuric acid.  
 

(iii) Describe one reaction, giving a balanced chemical equation, for each of the following 
cases.         
(a) Sulphuric acid reacting as an acid Sulphuric acid reacting as an oxidizing agent 
(b) When Sulphuric acid reacts with Sulphur trioxide    

 

7. (a) How exothermic and endothermic reaction distinguished?    
 

(b) (i)  Draw a graph of energy profile diagram for an exothermic reaction include activation energy. 
         

(ii) Briefly explain why endothermic reaction has enthalpy change of positive value. 
(c) While indicating the types of chemical reaction in the following equations also complete and 

balance them. 
 

(i) )(4 sClNH ⇌ 

(ii) 
)(2)(3 aq

CaClAgNO aq  

(iii) 
)(2)(2)(3 g

COOHCaCO ls  

∆ 



(iv)  
)(

2
)( aqs CuZn    

(d) Name the category of chemical reaction represented by each of the following: 
(i) Element + Compound            Compound + Element 

 

(ii) Compound                 2 or more elements or compounds  

 

(iii) Compound + compound                Compound 

 

(iv) Compound + Compound               Compound + Compound 

 

     

8. (a)  (i)  Define the term pollution        
(ii) List down the three main types of pollution    
 

(b) (i) What is important of ozone layer in the earth’s atmosphere?  
(ii) Explain the effect of destroying ozone layer     
(iii) Which gases must not be produced in order to prevent the destruction of ozone layer? 

 

9. (a) With the help of balanced chemical equations where necessary explain the  following 
 observations:- 

(b) Sugar turns back when concentrated Sulphuric acid is slowly poured on it. 
(c) A bottle containing nitric acid appears yellowish brown. 
(d) Colorless nitrogen monoxide turns brown when exposed to air. 
(e) Fused sodium chloride conducts electricity while solid sodium chloride does not. 
(f) Yellowish brown Iron (III) chloride turns pale green when hydrogen sulphide gas is passed 

through it.        
 

(b) Explain: 
(i) Why the colour of copper (II) sulphate is sometimes blue. 
(ii) Why the blue colour of copper (II) sulphate disappears slowly when this compound is 

electrolyzed using platinum electrodes.      
 

(c) The quantity of electricity passed during the electrolysis of copper (II) sulphate was 9650 
coulombs. Calculate: 
(i) The number of moles of the metal deposited. 
(ii) The mass of copper deposited.  

  

10. (a) Extraction of metals is essentially reduction process explain 
(b) Give detailed processes in which the following metals can be extracted from their principle ores  

(i) Aluminum  



(ii) Copper 
(iii) Iron   

(c) Briefly explain the steps involved in the extraction of moderate reactive metals  
11. (a) List the factors affecting the rate of chemical reaction 

(b)(i) State the Le Chatterier’s principles  

(ii) With aid of a chemical equation explain the factors Governed by the Principle in 11b (i) above. 

 

12. (a) Give the meaning of the following terms  
(i) Active soil acidity  
(ii) Potential soil acidity  
(iii) Eutrophication  

(b) Tabulate any five(05) differences between Organic manure and Artificial fertilizers  
(c) Give the meaning of the types of manure 
(d) What are nitrogenous fertilizer? List them 

 

!3.Most of dry gases are prepared in the laboratory by the use of different drying agents. Give the drying 

agent used in the preparation of the following 

(i) Ammonia gas 
(ii) Chlorine gas  
(iii) Sulphur dioxide gas  
(iv) Carbon dioxide 

14. (a) With chemical equations briefly explain the Solvay process. 

 (b) Chemically show how you can distinguish carbonates from bicarbonates. 

 (c) What is the significance of Brown ring test?  How is it formed?     

 

15. (a) Give the chemical reagents which are commonly used in identification of the following  

Anions in the compounds. 

  (i) Chloride 

  (ii) Sulphate 

(i) Carbonate 
 

(b) (i) Write the chemical formula of chlorine water 

 (ii) What is the colour of chlorine water? 

 (iii) What will happen when chlorine water is exposed on sun light?  (Give reaction) 

 

(c) (i) Draw a well labeled diagram of the preparation of Hydrogen chloride gas from Sulphuric 

acid and sodium chloride. 



(ii) What will happen if the gas c(i) above is bubbled in the container containing 

Ammonia gas?  

16. (a) Define the following terms 

  (i) Anode 

  (ii) Cathode 

(iii) Oxidation 
(iv) Reduction 

 

(b) state the following:- 
(i) Faraday’s 1st law of electrolysis 
(ii) Faraday’s 2nd law of electrolysis 

 

(c) A current of 0.65A was passed for 0.58 hours in water.  Silver and copper calorimeters in 
series.  1.54g of silver and 0.44g of copper were deposited. 
(i) Show that the results agree with second law. 
(ii) Compute the electrochemical equivalent of silver 
(iii) If the electrolyte in copper voltameter or colorimeter containing inert electrode 

were 100cm3 of CuSO4 solution, calculate the pH of this solution at the end of 
electrolysis.Calculate the volume of oxygen and that of hydrogen liberated in 
water 
 

(d)  Give the structural formula of the following organic compound 

  (i) 2 – Methyl pentane 

  (ii) 3 – Ethyl heptane 

  (iii) 3, 3 – diethyl pentane 

(iv) 6 – Ethyl – 2, 2 – dimethyl octane 
(v) 2, 2, 3, 3 – tetramethylbutane 
(vi) 2, 3 – Dimethyl butane 
(vii) 3 – Ethyl – 3 – methyl hexane  
(viii) 2, 4 – Dimethyl – 4 – propyldecane 
(ix) Hexane  

 

17.  (a)  Define the following:- 

  (i) Organic chemistry 

  (ii) Isomerism 

(iii) Isomers  
(iv) Catenation 
(v) Homologous series 

 



(b) Ester Ruge was a form three science student at Martian girls’ high school.  One day Ester 

was given a bottle of organic reagent in which its label was scratched except the General 

formula which was Cn H2n + 2.  Ester was given also some questions in which some of 

them she proved wrong.  Now you as a science student assist Ester in the following: 

 (i) Give the correct general formula of the compound in the bottle. 

(ii)Give the homologous series in which the organic compound in the bottle belong 

(iii) Give the IUPAC names of all possible isomers of the 6th Homology member 
(iv) Under what group of organic compound does the organic liquid belong? 

 

 (c)(i) A straight chain of hydrocarbon which is saturated homologous series has n Carbon 

atoms.  Calculate the number of hydrogen present in the compound.  

   (C = 12 H = 1) 

 

(ii) The organic compound Q was observed to have the formula of: 
H – (CH2) n – H 

If the vapour density of Q was 64.  Calculate the value of n and give the IUPAC 

name of Q 

 

18. (a) Define the following terms: 

(i) Acidic salt 
(ii) Molarity 
(iii) End point  
(iv) Equivalent point 
(v) Titration 

 

(b) Determine the relative molecular mass of the dibasic acid X from the following data 1.35g of X 
were dissolved in 50cm3 of a solution of sodium hydroxide which contained 40g of the alkali per 
dm3.  The resulting solution required 10cm3 of hydrochloric acid which contained 73 grams of the 
acid per dm3 for neutralization. 
 

19. (a) What is meant by: 

(i) Electrolysis 

(ii) Electrolyte 

(iii) Electrode  
 

(b) (i)What are the three (3) conditions that affect the discharge of ions during electrolysis?  

 (ii) What happens when a solution of copper (II) sulphate undergoes electrolysis using 

copper electrodes? 



(c) (i) Explain the meaning of Faraday’s first law of electrolysis  

(ii) How many coulombs are required to liberate 8g of calcium? 

 

(d) Bahati attempted to prepare hydrogen as by reacting zinc metal with Sulphuric acid.  In this 
experiment zinc metal of about 0.5cm diameter and 0.20moles of the acid were used.  The rate of 
formation of hydrogen gas was found to be slow.  Explain three ways in which the rate of 
formation of hydrogen could be increased. 

(e) From the experiment described in (d) above, if bahati wanted 36dm3 of hydrogen at STP, what 
amount y zinc would be required if 0.2 moles of the acid were used. 

20. (a) T and K are elements found in the periodic table.  The atomic number of T is 16 and that of K is 19. 

  (i) In which group and period of the periodic table does element T appear? 

  (ii) Is element T metal or non-metal? 

(iii) Write a molecular formula of a compound formed between T and K. 
 

(b)(i) Which particles are atoms of the same element in the list of the particles given below? 

  A
40

18
, B

38

20
, C

38

18
, and  D

40

19
 

 

(ii) Give the electronic configuration of sodium and neon if the atomic number of 
sodium is 11 and that of neon is 10. 

(iii) Why can’t neon react with sodium? 
Give three (3) differences of physical properties of metal and non-metal 

 

21. (a) Define the term class B fire 

(b) (i) Mention two (2) combustible materials in class B fire. 

 (ii) Why is water not used to put off oil fires? 

 

(c) (i) Why is air a mixture and not a compound?  

 (ii) Why is rusting of iron a chemical change?  

(c) List down the chemistry scientific procedure in a chronological order 
 

 

22. (a) Give the differences between equilibrium reaction and a reversible reaction. 

 (b) Explain why high pressure favours the formation of ammonia in the following reaction 



  N2 (g) + 3H2 (g)2NH3 (g). 

 

 (c) Sulphuric acid is manufactured by the contact process as follows. 

  2SO2 (g) + O2 (g)2SO3 (G) - ∆H. 

 

  The actual conditions used in this process are: 

(i) An excess Air 
(ii) A pressure slightly in excess of one atmosphere 
(iii) A catalyst  
(iv) Low temperature 
Explain why each of the conditions (i) to (iv) is necessary. 

 

23. (a) With the aid of an equation/equations show how the following conversions can be  

  brought about. 

 

  Calcium Oxide                                           Calcium hydroxide  

   

 

  Calcium Carbonate          Calcium nitrate 

 

 (b) The reaction cycle for Malachite (CuCO3) is shown below: 

               1 

  CuCO3CuO 

     

                A   2 

  CuCO3
3              CuCl2 

 

(i) How would step 1 be brought about? 
(ii) Name the reagent A 
(iii) What kind of reaction is involved in step 2? 
(iv) Write the balanced equation(s) for the step 1 and 2 and 3. 

 



(c) Explain each of the following reactions, giving observation and equations involved. 
(i) Aqueous solution of Barium chloride is added to a solution of sodium sulphate. 
(ii) Manganese (IV) oxide is added to Hydrogen peroxide solution. 
(iii) Carbon dioxide gas is passed over lime water for a long time 
(iv) A piece of sodium metal is dropped into a trough containing cold water. 
(v) Magnesium sulphate solution is added to a solution of sodium carbonate: 

 

24. (a) AB is a simple salt which is green in color  

(i) On heating AB strongly it decomposed to evolve Brown fumes of a gas which 
relights glowing splint.  The residue was black.  What conclusion can you draw 
from this about AB?  Given an equation. 

 

  (ii) To an aqueous solution of AB, the Iron (II) Sulphate solution was added followed 

by concentrated H2SO4 on the sides of the test tube what will you see?  What 

does this experiment confirm?  Give an equation. 

 

  (iii) What will you observe if BaCl2 solution is added to an aqueous solution of AB?  

What will you confirm? 

 

 (b) Some Crystals of copper (II) sulphate are strongly heated in a test tube. 

(i) What color changes would you observe. 
(ii) Give equations(s) for the reaction above. 

 

25. (a) Give the meaning of the following  

(i) Mole 
(ii) Molar volume 
(iii) Stoichiometry 

(b) The reaction below represents the reaction 
 CaCO3(s) + 2HCl (aq)CaCl2 (aq) + H2O (l) + CO2 (g) 

 

(i) What observation will be made when dilute hydrochloric acid is added to calcium 
carbonate: 

(ii) 5g of CaCO3 are added to excess dil. HCl 
(a) What volume of CO2 would be produced at STP? 
(b) What is the mass of CO2 produced? 

(c) In the reactions below state whether the substances underlined are undergoing Oxidation, 

reduction or neither. 

  (i) O2 + S                    SO2 

 

  (ii) H2S + Cl2                   2HCl + S 

(iii) MnO2 + 4HCl                   MnCl2 + 2H2O + Cl2 



 

(iv) NaOH + HCl                 NaCl + H2O 

 

26. (a) Oxygen gas can be prepared in the laboratory by heating a metal chlorate A. 

  (i) Name the chlorate and write its formula. 

  (ii) Explain the meaning of a catalyst 

  (iii) Name the catalyst used in the preparation and write its chemical formula. 

  (iv) Explain why the gas (oxygen) is collected by displacement of H2O 

  (v) Write a balanced chemical equation for the preparation of this gas (oxygen)  

  (vi) How can you test for oxygen?      

 

(c) The diagram below is a diagrammatic representation of the periodic table of elements 
with letters used instead of the actual symbols of the elements. 

  

   

 U  V  W X  

T  M   Z  Y 

E        

(i) Name and write the chemical symbols for elements with the letters U, V, W, X, Y and Z 

            

(ii) Write down the electronic configuration for the elements T, V, X, Y and Z.     

(iii) Write down the formula of a compound formed when: 

  (i) E reacts with Z 

  (ii) M reacts with X 

  (iii) T reacts with W        

(iv) How do the following properties vary across the period and down the group? 

  (i) Metallic character 

  (ii) Electronegativity 

  (iii) Atomic size (radii or volume)  



 

 

 

 

 

 

 




