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QUESTION ONE
a. C>HsBr undergoes a substitution reaction to produce a corresponding alcohol.

(i) What type of substitution reaction will the alky] halide undergo?

[3 Marks]
(i)  Give two reasons for your answer in (i) {4 Marks]
(iiiy  Draw a 3-D structure of the reactant and the product? [6 Marks]

b. Draw saturated structures for the following compounds and fill in non-bonding
valence electrons where they can be found.
i) 1,2 dichloroethane
ii) N,N diethyl amine
iii)  Dimethyl ether
iv) 2-bromo-4-methoxyhexanoic acid {12 Marks]

QUESTION TWO
a. PCBs are synthetic chlorinated hydrocarbons that have been used extensively
since 1930 for a variety of industrial uses. PCBs have been shown to present a
threat to human health and the environment because of their chemical stability
and persistence.

)] Draw three examples of PCBs and name each compound  [6 Marks]
(ii) Under what international convention was the production of these

| compounds banned {2 Marks]
(iii) Name any other three chemicals/ classes of chemicals listed under the

convention in (ii) [3 Marks]

b. Chlorinated and brominated organic compounds that come from natural sources

are generated primarily by ? [4 Marks]
¢. What are the three classes of humic substances? [6 Marks]
d. What is the source of humic substances? [4 Marks]
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QUESTION THREE

a. The general formula of cellulose can be represented as (CeHioOs ) x . If the

molecular weight of a molecule of cellulose is 400,000, what is the estimated

value of x? [7 Marks]
b. What is the function of a hydrolase enzyme? : [4 Marks]
¢. The most common lipids are triglycerides formed from
[4 Marks]
d. Compare Sy1 and Sn2 reactions and state the factors that affect these reactions.
[10 Marks]
QUESTION FOUR
a. Fill in the blanks in the following statements.
(i) Protein denaturation consists of disruption of
(ii) Some steroids are that act as
“messengers” from one part of the body to another.
(ili) Deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) are the two
major kinds of
(iv)  Biochemical processes that involve the alteration of biomolecules are
termed as
(v)  Enzymes are proteinaceous substances with highly specific structures that
function as biochemical
5 x 3Marks]
b. What is the difference between elimination and addition reactions? Give examples
of each type of reaction. [6 Marks]
c. Draw all structural isomers of pentene, CsH,o, that have unbranched carbon
chains. [4 Marks]
QUESTION FIVE
a. Define, with examples, what is meant by isomerism. [4 Marks]

b. Use the two forms of 1,2-dichloroethene to illustrate cis-frans isomerism.
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[6 Marks]
¢. Draw structures of the compounds described below and give the IUPAC name for

each structure _

@ A compound with five carbons, ketone functional group on the second
carbon and a methoxy substituent on the fourth carbon.

(ii) A benzene ring with three nitro groups on positions 1,3,5 and a methyl
group on the fourth position.

(iii) An unsaturated compound, C4Hs, undergoes a halogenation reaction to
produce dichloride product, A. Draw all possible molecular structures of

Product A.
[15 Marks]
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General data and fundamental constants

Quantity * Symbol Value
Speed of light ¢ 2997924 58 X 10*m s
Elementary charge s 1.602177X 10" C
Faraday constant F=N,e 9.6485 X 10' C mol
Boltzmann constant k 1,380 66 X 10 J K
Gas constent R=N,k 2314 51 T X' mol™
" 8.205 78 X 10* dm® atm K* mol™*
‘ _ 6.2364 X 10 L Torc K* ol
Planck constant : b 6.626 08 X 10%Js
h=h2x 1.054 57 X-10% ) s
Avogadro constant N, 6.022-14 X 10* mo!"
Atomic mass unit 1 1.660 54 X 107 Kg
Mass , :
electron m, 9109 39 X 10" Kg
proton m, 1.67262X 107 Kg
neutron . m, 167493 X 10V Kg
- Vacuum permittivity g, = 1/c', 8.854 19X 102 ' Ctm?
Ane, © 111265 X107 O
Vacuum permeability B, X107 I#C¥m
: 4 X107 m?
Magneton _ '
Bohr jg = eV2m, 927402 X 10 1T
nuciear. W= eN2m, 505079 X107 1T
: g velue ge . 200232
Bohr radius 2, = 4neVm ¢ 5291 771X 10" m
Fine-structure constant ot = pee/2h "729735X10°
Rydberg constant R.=mge/sh’ce?  1.09737X 10
Standard acceleration
of free fall g 9.806 65 m s -
Gravitational constant “ G 6.672 59 X 10" No* Kg*
Conversion factors
lcal =  4.184joules(7) lerg -  1X1073
leyV = 1.602Z2X 1077 1 eV/moletule - = 96 485 kI mol”’

Prefixes £ »p n g m- o d Xk M G
ferto pico »nano micro mili centi deci kilo mega giga
0¥ W0 10T 1w 107 10t 1w 100 10° 10
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