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THE PRESIDENT’S OFFICE 

 REGIONAL ADMINISTRATION AND LOCAL GOVERNMENT  

ARUSHA CITY COUNCIL 

FORM FOUR PRE-NATIONAL EXAMINATION, SEPTEMBER 2019 
 

CHEMISTRY I 
 

INSTRUCTIONS:                                                                         Time: 3 Hours 

 

• This paper consists of the sections A, B and C  

• Answer all question from sections A and B and one question from section C 

• Cellular phones are not allowed in the examination room. 

• Write examination number on every page of your answer sheet(s) 

• The following constants may be used atomic masses. 

H=1, C=12, 0=16, Na=23 Cl=35.5, Fe=56 N=14 

GMV = 22.4dm3/MO/. 

1Faraday = 96500coulombs 

Avogadro’s number = 6.02 x 1023 particles 

 

SECTION A 

1. For each of the following items (i) – (x) below choose the letter of the most correct 

answer from among the alternatives  given and write its letter in the answer sheet 

provided 

(i) A beaker containing solid carbon dioxide is placed in a fume cupboard at room 

temperature.  The carbon dioxide becomes gaseous. Which process describes 

this change of state?  

A. Boiling 

B. Condensation 

C. Evaporation 

D. Sublimation  

E. Melting 

(ii) The Molarity  of 5.3g  of Na2 CO3 in 100 ml of solution is  

A. 0.20M 

B. 0.50M 

C. 0.05M 

D. 0.005 

E. 0.01M 

(iii) The pressure of a sample of a gas is decreased, the temperature is kept 

constant.  Which row describes the effects on the particles? 

Movement of Particles Collision between particles 

A. Slower 
B. Slower 
C. No change in speed 
D. No change in speed 
E. Higher 

Occur less often 
Occur with  more force  
Occur less often 
Occur with more force 
Occurs more often 

(iv) Aidan was doing investigation but unfortunately he found the results, 

obtained do not support his hypothesis. What advice could you give? 

A. Give ideas for further 

testing to find a solution 

B. Leave out the results 

C. Change his experiments 

D. Identify a new problem 

E. Draw conclusion 
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(v) Two faradays (2F)were required to deposit one mole of a metallic element  

M from an aqueous solution of its salts. If element M has no variable 

valency the empirical formula of its phosphate is: 

A. M(PO4)3 

B. M PO4 

C. M3 (PO4)2 

D. M2(PO4)3 

E. M3(PO4) 

(vi) Elements X and Y form an ionic compound XY. In which group of the periodic 

table is X found and how is the bond between X and Y formed? 

Group in which X is found How the bond between X and Y is formed 

A. I 
B. I 
C. VII 
D. VII 
E. III 

By X gaining electron from Y 
By X transferring one electron to Y 
By X sharing electrons with Y 
By X transferring one electron Y 
By X transferring one electron to Y 

(vii) Which equation shows reduction of an Iron compound? 

A. 4Fe  + 302            2Fe2O3   

B. Fe + 2HCl             FeCl2 + H2 

C. 4Fe + O2              2Fe2O3 

D. Fe2O3 + 3CO            2Fe +3CO2 

E. C + O2                CO2 

(viii) A wasp sting is alkaline. The solution to help ease the pain by neutralizing 

the alkali would be one of with a PH of:- 

A. 5 

B. 7 

C. 8 

D. 10 

E. 13 

(ix) An energy level diagram for a reaction is shown 

 

Which statement about the reaction is correct?  

A. Heat is released 

B. It is a combustion reaction 

C. It is endothermic reaction 

D. The temperature increases 

E. The pressure increases 

 

 

 

Visit: www.africona.net/Teacher pizo for Free Past Papers and Notes.

Search  ⇢ www.africona.net



3 

 

(x) During volumetric analysis the solution added to the burette is referred to as the  

A. Acid and base (Alkaline) Solution 

B. Analyte 

C. Secondary volume 

D. Titrant 

E. Soluble solution 

2. Match the items in LIST A with the correct responses in LIST B by writing the 

letter of the correct response beside the item number in the answer sheets 

provided 

LIST A LIST B 

i) Is the application of calcium in various forms 
of soil in order to increase the PH  of the soil 

ii) Contain two or more of the primary macro 
nutrients 

iii) Trace elements 
iv) The capacity of the soil to support plant 

growth 
v) The nutrient content of Manures varies from 

one animal to another 

A. Green manure 
B. Farm yard manure 
C. Straight fertilizers  
D. Soil fertility  
E. Micro nutrients 
F. Compound fertilizers 
G. Soil productivity 
H. Liming 
I. Leaching 
J. Macro - nutrients 

 

SECTION B (70 MARKS) 

Answer ALL questions in this section. Each question carries 7 marks 
 

3. (a) At high temperature hydrogen reacts with iodine to  form  hydrogen iodide 

          H2(g) + I2(g) 2HI(g) ∆H= + 53.0 KJ mol 

Describe and explain the effect of each of the following on the position of 

equilibrium when.  

(i) the pressure is increased 

(ii) The temperature is decreased 

(b) Calcium carbonate  reacts with dilute nitric acid to form three compounds 

X, Y and Z  

X is a salt 

Y is a colorless gas 

Z is a colorless liquid 

(i) Name Y and describe a test for this gas 

(ii) Name Z and describe a chemical test for this liquid 

(iii) Write the balanced chemical equation for the reaction between 

calcium carbonate and nitric acid. 

 

4. (a) (i) State the Modern periodic law 

     (ii) Define the term periodicity 

(b) Carefully study the following periodic table and answer the   questions that 

follow. 
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(i) Using   chemical equations show how will you distinguish  soluble 

carbonates (CO32-) and hydrogen carbonate (HCO3
- )  of element 

represented by letter Q  when reacts with magnesium sulphate. 

(ii) Show how carbonates of elements represented by letter T and M 

decompose under heat 

(c) Draw electronic configuration of Z and W ions. 

5. (a) By  giving one example, define the following terms  

                     i) Suspension 

                    ii)Chromatography 

 (b)Briefly explain the following ways of preventing rusting 

i) Electroplating 

ii) Galvanization 

 

6. (a) John carries out experiment to produce sodium sulphate using sodium 

hydroxide and dilute sulphuric acid. He finds that 25cm3 of 0.1Mol/dm3 

sodium hydroxide solution reacts with 20cm3 of sulphuric acid. 

i) Calculate the number of mole of sodium hydroxide in 25cm3 of 0.1 

Mol/dm3 

ii) Calculate the mass of Na2SO4 Produced. 

iii) Calculate the molarity of acid  

(b)Mention any two application of reaction between acid and base and daily life 

7. (a) What do you understand by the following terminologies 

(i) Cracking 

(ii) Homologous series 

(iii)A functional group 

(iv) Esterification 

(b) With the aid of the chemical equation(s) show all the stages on how 

bromine gas reacts with methane in the presence of sunlight to form 

tetrabromomethane. 

(c)Name the following compounds according to the IUPAC system 

(i) CH2ClCH2 - 

CH�

C

CH�

 - CH2OH 
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(ii)  CH3 - 
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�

 �	
�

-CH2
�



 =CH2 

(iii)CH3 -




�

�
�

 – COOH 

8. (a) (i) Why chemistry laboratory  exits open outwards 

    (ii)Define first aid 

    (iii)State the uses of cotton wool, sterilized gauze, iodine tincture and pair of 

scissors in first aid Kit  

(b) (i) Arrange the  following metals in order   of increasing  reactivity. Zinc,   

        Magnessium, Calcium, Copper and Mercury 

    (ii)Which of the metals in b (i) above reacts with steam to form an oxide 

which is white when cold and yellow when hot? 

 

9. The diagram below shows the laboratory preparation of gas M. Study the 

diagram and answer the question that follows.  

         

     QUESTIONS 

(a) (i) Name substances P and Q  

(ii) State the function of P and Q 

(b) (i) Write the balanced chemical equation between Marble chips and dilute 

hydrochloric acid 

(ii)Name the method used to collect gas M in the diagram above and explain 

the reason for its suitability 

(c) By using a chemical equation explain the test for gas M 
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10. (a) (i) Differentiate between Isotopy and allotropy  

      (ii)  204H, 206H, 207H and AH are isotopes of element H whose abundances 

are 2%, 24%22% and X% respectively, calculate the abundance of X% 

and the mass number A of isotope AH. Given that the relative atomic 

mass of element H is 207. 

  (b) (i) Define the term molecular formula 

      (ii) 4.5g of an oxide of iron was completely reduced by heating it in carbon. 

If 3.15g of iron was produced, determine the empirical formula of the 

oxide. 
 

11. (a) Briefly describe how sodium is extracted in the Down’s cell. Write all 

necessary equations. 

(b) List down four uses of an element with atomic number 16 
 

12. (a) Alex carried out an experiment to compare the hardness of water in towns. 

He measured 50cm3 of each sample into separate conical flasks. He added 

soap solution gradually to each flask, shaking them until lather was formed. 

His results were as shown in the table 

WATER SAMPLE VOLUME OF SOAP SOLUTIN Cm3 

Distilled water 2.0 

Bagamoyo 7.5 

Kinondoni  10.0 

Kibaha 4.0 

(i) Which town has the hardest water? Explain your answer.  

(ii) Why is drinking hard water better for health than drinking soft water 

(b) (i)  Name the two anions that caused  the hardness of water in the town 

named in a (i) above. 

 (ii) Mention two disadvantages of using hard water. 

SECTION C (15- Marks) 

Answer only one question in this section 

13. Describe three (3) causes of terrestrial pollution and four (4) methods of 

preventing terrestrial pollution. 

 

14. (a) Define the following terms 

 (i) Standard solution 

 (ii) Excess reactant 

 (iii)Mole 

 

(b) Three moles of sulphur dioxide gas combines with five moles of oxygen gas 

to form sulphur trioxide gas by contact process? 

(i) Which reactant is the limiting reactant 

(ii) Calculate the mass of the reactant left in the container 

(iii)How many litres of SO3 are produced at S.T.P? 

THE END 

Visit: www.africona.net/Teacher pizo for Free Past Papers and Notes.

Search  ⇢ www.africona.net




