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SECTION A (60 marks)

1. (a) Using hybrid orbitals, describe the bonding in the following molecules:-

(i) CH4 (2 marks)

(ii) ch2 = ch2 (2 marks)

(b) (i) Give the systematic name of each of the following compounds.

CH ----------CH = C ---------------  CH, ------------- CH -------------  CH,
I I
CH2CH3 CH3 (1 mark)

(ii) CH3CH,CH(CH3)CHO (1 mark)
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(1 mark)

(c) Draw the structures of the following compounds:

(i) Phenylethanoic acid (1 mark)

(ii) 2,2,4 - trimethylpentane (1 mark)

(d) Write the mechanism for the reaction between methane and chlorine in UV-light 
to give di chloromethane. (3 marks)
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2. (a) Alkylhalides (halogeno alkanes) undergo nucleophilic substitution reactions.

(i) What is a nucleophile? (1 mark)

(ii) Write the mechanism for the following reaction: (2 marks)

(CH3)3 CC1 + OH' (CH3)3 COH + Cl-

(iii) Write the rate expression for the reaction in (ii) above. (1 mark)

(b) When chloroethene reacts with bromine in carbon tetrachloride, the product is a 
mixture of two isomers.

(i) Draw the structures of the isomers. (2 marks)

(ii) State one physical property that can be used to distinguish between the two 
isomers. (1 mark)
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(c) Give the structures of the organic products formed in the following reactions.
(2 marks)

(i)
A1C11 + ci2 ->YCH,

(ii)

(d) (i)

NO

+ Brz

Give the reagent and condition that can be used for the conversion of compound 
A to compound B. (1 mark)

CH CH CH CH

A B

(ii) Describe how a mixture of compounds A and B in d (i) above can be separated.
(2 marks)
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3. (a) Explain each of the following observations.

(i) Phenol is more acidic that ethanol. (2 marks)

(ii) A solution of ethylamine in water is basic. (2 marks)

(iii) The boiling points of cis -1,2-dichloroethene and trans-1,2-dichloroethene 
are different. (2 marks)

(b) Carbonyl compounds react with 2,4 - dinitrophenylhydrazine producing hydrazone 
derivatives.
(i) Write an equation for the reaction between propanal and 2,4 - dinitrophenyl 

hydrazine. (1 mark)
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(ii) Explain how these reactions are used to give the identity of a carbonyl 
compound. (2 marks)

(c) (i) Draw and label the structures of the cyclic forms of D-glucose in aqueous 
media. (2 marks)

H------------C---------- OH

HO------------ C ----------  H

H-------------C---------- OH

H------------ C ---------- OH

D-glucose
ch2oh

(ii) The tw'o cyclic compounds of D-glucose have different melting points. State another 
physical property that can be used to distinguish them. (1 mark)
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4. (a) Study the reaction scheme below and answer the questions that follow:

(i) Write the formula of compounds A and B.

A:

(2 marks)

B:

(ii) State the reagents and conditions used in steps I, IV and V. (3 marks)

Step I: •

Step IV:______________________________________________ _ _______________

Step V:

(iii) Which other product could be formed in step I? (1 mark)

9518/2
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(b)

(iv) Write the mechanism for the reaction in step III. (3 marks)

The reaction between ethanal and the Grignard reagent, CH3MgBr, followed by acid 
produces propan - 2 - ol.

OH

CH3-C
O

H

(i) CH3MgBr

“(ii) HP7 > CH— CH-CH3

(i) Describe how the Grignard reagent, CH3MgBr can be prepared in the 
laboratory. (2 marks)

(ii) Give the structure of the organic product formed when propanone reacts with 
CH3MgBr followed by acid. (1 mark)
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5. (a) Propylethanamide can be prepared from propane nitrile as shown below.

Step I
ch3ch2cn--------------> ch3ch2ch2nh2

" Step n

V
CH — c— NH — CH, CH, CH,

II 2-3

o

(i) Give the reagents and conditions necessary for carrying out. (2 marks)

Step I:

Step II

(ii) In an experiment, a student started with 3.24 g of propane nitrile and obtained 
3.69 g of propylethanamide after recrystallizing and drying.

I: Calculate the percentage yield. (2 marks)

II Explain how the student could confirm the purity of the product.
(1 mark)
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(b) The structure of a tri peptide is given below.

h3nch2conh ch conh ch coo 

ch3
r-
ch2 c6h5

(i) What is meant by the term “tripeptide”? (1 mark)

Draw the structures of the organic products obtained when the tripeptide is 
heated with excess hydrochloric acid. (3 marks)

State one technique that can be used to separate the products obtained in 
(b) (ii) above. (1 mark)

(c) When a sample of phenylamine is reacted with sodium nitrite and hydrochloric acid at 
5° C, an intermediate compound is formed which reacts with phenol forming a dye. 
Write two equations showing the formation of the:-

(i) intermediate compound (1 mark)

(ii) dye (1 mark)
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SECTION B (20 marks)

6. (a) An industrialist intends to set up a sulphuric (VI) acid plant in Nairobi.
Explain how the following factors would affect the manufacturing costs:-

(i) labour; , (1 mark)

(ii) energy; (1 mark)

(iii) environmental issues; (1 mark)

(iv) markets. (1 mark)

(b) (i) Give two methods used to obtain sulphur (IV) oxide for the production of
sulphuric acid (VI) acid. . (2 marks)
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(ii) What are the sources of energy for the sulphuric (VI) acid manufacturing 
processes? (2 marks)

(iii) State, giving reasons the optimum conditions for the industrial production of 
sulphuric (VI) acid. (3 marks)

(iv) Explain how sulphuric (VI) acid is used in

I. Fertilizer industry. (1 mark)

II. Battery industry; (1 mark)

III. Detergent industry. (1 mark
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(c) Technical grade concentrated sulphuric (VI) acid is sold as 98.3% sulphuric (VI) acid. 
Explain how:

(i) Sulphuric (VI) oxide is converted to the 98.3% sulphuric (VI) acid.
(2 marks)* *

(ii) Dilute sulphuric (VI) acid is obtained from the technical grade one. (1 mark)

(d) Sulphuric (VI) acid producing plants emit sulphur (IV) oxide into the atmosphere. 
State and explain two methods of minimising these emissions. (3 marks)

9518/2 14
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(a) What do the following terms mean?

(i) Condensation polymerisation (1 mark)

(ii) Thermoplastic polymer. (1 mark)

(b) Hexane -1,6 - dioic acid,

HO \ OH
C ---------  (CH2)4 —

O

and 1,6-diaminohexane, H2N - (CH2)6 - NH2 react to form a polymer.

(i) Draw the structure of the polymer formed showing two repeat units.
(1 mark)

(ii) Give the name of the polymer formed. (1 mark)

(c) Natural rubber is a polymer with the following structure.

----- CH,--------  C = CH-------------- CH,-— CH,---------- C= CH------------- CH,------- 
I------------------------------------------------ I

ch3 ch3

(i) Draw the structure of the monomer of natural rubber. (1 mark)
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(ii) Give two physical properties of natural rubber. (2 marks)

(iii) Describe the process of vulcanization of natural rubber. (2 marks)

(iv) Give one use of vulcanised rubber. (1 mark)

(d) (i) Describe using a labelled diagram how crude oil is refined. (4 marks)
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(ii) Some products from petroleum refining have to undergo a process known as 
reforming.

I. Using an example, explain the process of reforming. (2 marks)

II State one advantage of reforming. (1 mark)

(e) Lead compounds were commonly used as petrol additives.

(i) Give the name of one such lead compound. (1 mark)

(ii) Explain why the lead additives: (1 mark)
I. were used;

II. are being phased out. (1 mark)
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8. (a) Soda ash is extracted from trona, Na2 CO3.NaHCO3. 2H2O, at lake Magadi which is
situated about 120 km south west of Nairobi.

(i) State two factors that contribute to the formation of trona at lake Magadi. 
(2 marks)

(ii) Describe the processes involved in the manufacture of soda ash from trona. 
(4 marks)

(b) About 90% of the soda ash produced by the Magadi soda company is exported 
through Mombasa port.
(i) Give two possible reasons why the factory is sited at lake Magadi and not

Mombasa. (2 marks)
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(ii) Explain the uses of soda ash in:-

I. Water treatment; (1 mark)

II. Glass industry. (1 mark)

(c) Magadi soda company produces about 300,000 tonnes of soda ash per year. 
Calculate the minimum amount of trona used per year. (3 marks)
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(d) The liquor in lake Magadi contains sodium chloride and sodium carbonate.
Ik

(i) Using the data provided in the table below, plot solubility curves for sodium 
carbonate and sodium chloride in the grid provided._____________ (3 marks)

Temperature(°C)
Solubility in g/lOOg water

Sodium chloride Sodium carbonate
20 35.5 21.4
40 36.4 48.5
60 37.1 46.5
80 38.1 45.8
100 39.2 45.5
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(ii) Use the information from the graph to explain how sodium chloride is obtained 
from the liquor. . (2 marks)

(iii) Describe how sodium chloride is used to produce sodium hydroxide. (2 marks)
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