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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer boollet;
Non-programmable scientific calculator:
This paper consists of TWO sections; A and B.
Answer ALL questions in section A and any THREE questions from section B.
Each question in section A carries 4 marks while each question in section B carries 20 marks.
Maximum marks for each part of the question are indicated.
Candidates should answer the questions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A (40 marks)

Answer ALL questions in this section.

ik Given the systematic names of the following organic compounds:
i (a) {CH;):CCH,COOH
(b) QCI
1 C] PR B i :
()  CHsOCH,CH(CH:)CH:
i oY
'“ ‘: ~fie = ; j’t‘_\‘*-\:‘
(@) D—cm CH-(OH)
e (4 marks)
P (a) Using an example, explain the meaning of an ambident nucleophile. (2 marks)
(b)  Give a chemical equation for the reaction of ethylbromide with potassium cyanide in
aqueous cthanol. |, ok (2 marks)
LS AN SR
3. Complete the following eqﬁaﬁ‘éns by providing the structure of the major products formed.
' NaSH 1 mark
@) /\/\Br LS ( )
(b)  CHs(CH,):CHOH + PCls ————> (1 mark)
Y. TTh. TT
(¢)  CH;CH.CH.COH CERCODE (1 mark)
e
d s H 1 marks
(d) U I ( )
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SECTION B (60 marks)
Answer any THREE questions from this section.

The scheme below represents some of the reactions of propene. Study it and answer the
questions that follow.

o e
@
D A
H,SO«/H,0 | Ho/Pt i
rd
: : HBr 4
CC St No peroxide ~
Polymerize
Cold
KManaq) -
E
V2
%‘! f i 0\1
(1) Define the term polymerization. _ (2 marks)
(ii)) Name compounds A, B, C and £ (4 marks)
(iii) Name the process leading to formation of compound C. (1 mark)
(iv)  State the importance of the process in (iii). (1 mark)
(v)  State two uses of compound D (2 marks)

Starting with propane and other relevant reagents, show how propan-2-ol can be
synthesized. (6 marks)

Ilustrate with examples, the limitations of Williamson synthesis for the preparation of
certain types of ethers. (4 marks)

Explain the meaning of the following terms:

(1) Lindlar’s catalyst. (2 marks)
(i)  Decarboxylation. (2 marks)
Describe how you will separate propene from a mixture of propene and propyne.

(3 marks)
(1) Name all the structural isomers with the molecular formula C4HoBr.

(4 marks)
(i)  Name the typc of reaction that takes place between the isomers in 12.¢(1) above

with ammonia. (1 mark)

(iti)  Identify with reasons the most reactive isomer from 12.c(i) above. (2 marks

N _Vexnne.
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(e)

14. (a
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Explain using chemical tests, how the following pair of compounds can be
distinguished.

OH -

@ /()ii VAV

(ii) n-butylalcohol and diethylether
\ )

CRRES

(iif) CHsOH and C,H:OH

(6 marks)

Alkanes are called paraffins while alkenes are called olefins. Account for this
observation. (2 marks)

Using curly arrows give the reaction mechanism for the reaction between ethanol and
propanoic acid in acidic conditions. (3 marks)

Identify with reasons, which acid from thefollowing pair would be expected to be a
stronger acid. CH3COQOH or CH,FCOOH (3 marks)

State two uses of ethanoic acid. (2 marks)

Draw a well labelled diagram for the apparatus used to determine the charge on an
electron using the Millikans oildrop experiment. (10 marks)

(@) Sketch a graph of the trends of the 15t ionization energies of group 1 elements.

(4 marks)
Account for the trends of ionization energies of group 1 elements. (4 marks)
Exlain why beryllium does not react with water. (2 marks)

Using two relevant examples in the periodic table, exlain the meaning of the

word ‘diagonal similarities’. (2 marks)
(ii))  Using relevant chemical equations, show two similarities between lithium and
magnesium. (4 marks)
(iv)  Explain why alkali metals do not occur naturally in nature but as ores or oxides.
(2 marks)
) Explain why BeCls is covalent in nature. (2 marks)
5 Turn over



155 (3) State the significance of each of the four quantum numbers. (4 marks)
(b)  Determine the number of electrons in atoms which have the following levels in ground
state.
vy 2 2
(1) K shell, L shell, 3S subshell and a half filled 3P subshell. (2 marks)
3 "“L S % ‘ ] Gk 1
Gi) K shell, L shell, M shell and 45, 4p and 4d Subshells. (3 marks)
et o
(©) ) State 4 shortfalls of Mendleey’s periodic table. (4 marks)
(i)  Name the method used to extract alkali and alkali carth metals. {1 marks)
Winine Process
(iii)  Explain why the method in 15 ¢ part ii above is favoured over other methods.
(2 marks)
(d)  With reasons, comment on the solubility of oxides of group 2. (4 marks)
»
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