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CH3COCl 

NO2 

Section A (46 marks) 

Attempt all questions in this section 

1. Complete the following reactions and give the name of the organic reaction.  

(@ 02 marks) 

a)     
Name of organic reaction: …………………………………………………………………………………………………… 

b)  

 

 

 

Name of organic reaction: ………………………………………………………………………………………………………… 

c)  

                                      
Name of organic reaction: …………………………………………………………………………………………………… 

2.  

a)  

i. State the conditions under which phosphorous reacts with sodium hydroxide 

solution          (01 mark) 

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

ii. Write equation for the reaction that occurs. (01 ½ marks) 

……………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………….. 

b) Phosphorous forms a hydride with a formula PH3. 

i. Comment on the solubility of the hydride of phosphorous in water.  

(0 ½ mark) 

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

ii. Give a reason for your answer in b (i) above. (02 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

CH3C=CH2          + HBr 

       CH3 

HC≡CH 
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……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

3.  

a) Distinguish between critical point and triple point. (02 mark) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….. 

b) A liquid substance Y has its melting point and freezing point decreasing with 

increase in pressure. Draw a well labeled phase diagram for the liquid showing how 

pressure varies with temperature for the system. (03 marks) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….. 

 

4. An organic compound R has a molecular formulae C7H7Br. 4.0g of R was divided into 

two portions. 

a) The first portion of R burnt with a yellow sooty flame. Write the names and 

structural formulae of all possible isomers of R. (02 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

b) The second portion was dissolved in sodium hydroxide solution, warmed and acidified 

with dilute nitric acid. The resultant solution was tested with silver nitrate solution. 

Name the isomer present if; 
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i. A pale yellow precipitate was formed (01 mark) 

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

ii. No observable changes were noticed (01 mark) 

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………... 

c) Write equation(s) for reaction(s) showing the formation of yellow precipitate.   

(02 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

5. The table below shows the standard electrode potentials of some elements in group 

(II) of periodic table. 

Element  Mg Ca Sr Ba 

Standard 

electrode 

Potential (V) 

-2.37 -2.87 -2.89 -2.91 

a) State the trend in standard electrode potentials of group (II) elements. (01 mark) 

………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….. 

b) Explain the trend. (03 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

6. Bismuth undergoes beta decay according to the following nuclear reaction. 

a) Identify the nuclied formed. (01 mark) 
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………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….. 

b) The time taken for 50% of Bismuth to decay is 19.7 minutes. Determine the time 

taken for 43% Bismuth to decay. (03 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

7. During extraction of aluminium, Bauxite is roasted in air and dissolved in concentrated 

sodium hydroxide. 

a) Write equation(s) for the reaction(s) that take place when the roasted ore is 

dissolved in concentrated sodium hydroxide. (03 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

 

b) Pure aluminium is obtained by electrolysis of aluminium oxide. Aluminium obtained 

can be used to manufacture utensils. Explain why it is not advised to wash aluminium 

utensils with soap. (02 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………... 

8.  

a) Define the term relative atomic mass. (01 mark) 
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………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

b) Chlorine has two isotopes, Chlorine-35 and Chlorine-37. Given that the atomic mass 

of chlorine is 35.5. Calculate the ratio of the two isotope in a natural sample.  

(03 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….. 

c) State one disadvantage of using mass spectrometer in determining atomic mass of 

elements (01 mark) 

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….. 

9. Explain the following observations. 

a) Nitrobenzene undergoes electrophilic substitution reactions in Meta position where 

as methyl benzene undergoes the same reactions in ortho or para position. (1.5 marks) 

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………… 

b) When an aqueous solution of lead (IV) ions is added to iodide ions, lead (IV) iodide is 

not precipitated. (1.5 marks) 
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…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

Section B (56 marks) 

Attempt only six questions in this section 

10. Fluorine, chlorine, Bromine and iodine are elements of group (VII). Briefly describe 

how 

a)  

i. Fluorine reacts with water       (02 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

ii. Iodine reacts with dilute sodium hydroxide.     (02 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 
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b) The hydrides of elements in (a) above boil at different temperatures as shown in 

table below. 

Hydride  HF HCl HBr HI 

Boiling Point 

(°C) 

+20 -85 -67 -35 

i. Plot a graph of boiling points of hydride of group (VII) against molecular mass    

(02 marks) 

ii. Using your graph, explain the difference in boiling points of hydrides of group 

(VII)           (03 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………… 

 

11. Sulphur dioxide reacts with oxygen to establish the equilibrium below. 

 

                       2SO2 (g) + O2 (g)   ⇌    2SO3 (g) ∆𝐻𝜃=-97KJ/mol 

 

a) Write the characteristics of the above equilibrium mixture.                ( 01 ½ marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….. 

b) State what would happen to the partial pressures of sulphur dioxide in the above 

equilibrium if; 

i. 0.9 moles of Helium was added at constant pressure   (01 ½ marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

ii. 0.8 moles of sulphur trioxide formed was removed.    (01 ½ marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

c) The equilibrium mixture of the above reaction at 700°C was found to contain 0.40 

moles of sulphur dioxide, 0.3 moles of oxygen and 1.00 moles of sulphur trioxide at 

1 atm. 

i. Write the expression for the equilibrium constant Kp;   (01 mark) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

ii. Calculate the value of equilibrium constant Kp at 700°C. (03 ½ marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………
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SO3H 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

12. Write equations to show how the following compound can be synthesized. Indicate the 

reagents for the reaction. 

a) CH3Cl                to                                CH3COOH    ( 02 marks) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

 

b)                                   (03 marks) 

                                     
……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………... 

 

To 
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c)                                                        (04 marks) 

 

 

                                                       
……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

13. Carbon and lead are some of the elements in group (IV) of the periodic table. 

a) Describe the following reactions of the elements. 

i. Lead reacts with water. (01 ½ marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

ii. Carbon reacts with dilute hydrochloric acid. (0 ½ mark) 

CH=CH2 

To 

CH2CH (Br) 2 
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……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

b) A dark brown solid W decomposes on gentle heating to form solid B, when solid B 

was heated with excess oxygen, solid Z was formed. 

i. Identify solids (01 ½ marks) 

W……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………. 

B………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………… 

Z………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………............................................ 

ii. Solid Z was dissolved in dilute nitric acid, and resultant solution filtered. 

Write equation for reaction that occurred.     (01 ½ marks) 

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………. 

iii.  The filtrate was divided into two portions. To first portion, potassium 

chromate solution was added. 

State what was observed.       (01 mark) 

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………. 

To the second portion, concentrated hydrochloric acid was drop wise until 

excess. Write equation(s) for the reaction (s) that occurred.  (03 marks) 

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………… 

14.  

a) Draw the structures and name the shapes for the following species, identifying the 

oxidation state of the central atom.       (06 marks) 
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Species Structure 

 

Name Oxidation state 

(i) SO3
2-  

 

 

 

 

 

  

(ii) H2S  

 

 

 

 

 

  

(iii) SO4
2-  

 

 

 

 

 

  

 

b) Name the reagent which can be used to distinguish between the species in a (i) and 

a (iii) above. In each case state what would be observed if the reagent was treated 

separately with species.         (03 marks) 

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………… 
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15. Methylbenzene undergoes electrophilic substitution reaction to form 4-

Bromomethlybenzene or                                                   Phenylbromomethane depending 

on the conditions of the reaction. 

a) State conditions under which methylbenzene reacts to form 

i. 4-Bromomethylbenzene        (01 mark) 

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………….. 

ii. Phenylbromomethane 

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………... 

b) Write equation and indicate mechanism for formation of 4-Bromomethlybenzene 

from Benzene.          (03 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….. 

c) Without using equations, describe how Phenylbromomethane can be obtained from 

1,2-dibromoethane. (04 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

16.  

a) Beryllium, calcium and Barium are some of the elements in group (II) of periodic 

table. Briefly describe how the hydroxide of beryllium reacts with concentrated 

potassium hydroxide and hydrochloric acid 

Potassium hydroxide         (02 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

Hydrochloric acid          (02 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

b) The table shows the solubility of some group (II) hydroxides in water at 20°C. 

Hydroxide  Be(OH)2 Ca(OH)2 Ba(OH)2 

Solubility (g/100g 

at 20°C) 

insoluble 0.15 40 

 

i. State and explain the trend in solubility of hydroxides of group (II) elements 

in the table above. (03 ½ marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

ii. 3.2g of calcium hydroxide and 4.0g of barium hydroxide were separately 

shaken with an equal volume of water at 25°C. With a reason, identify the 

solution of the hydroxide with a lower pH 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

17. In an experiment to determine enthalpy of hydration of an ionic salt XSO4, 4.0g of 

the anhydrous salt was added to 50g of water and the temperature rose by 8.0°C. when 

4.0g of the hydrated salt;XSO4.nH2O was added to 50g of water, the temperature 

dropped from 25.0°C to 23.7°C. (Specific heat capacity of solution is 4.2J/g/°C). 

a) Calculate the enthalpy of solution of; 

i. The anhydrous salt        (02 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………… 

ii. Hydrated XSO4.nH2O        (02 

marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

b) Comment on the solubility of the salts in water at 25°C    (01 mark) 

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

c) Construct a born harber cycle for the more soluble and use it to determine its heat 

of hydration. (04 marks) 

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………… 

“Luke 2:11” 

KRISMASI NJEMA. 

END. 
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