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QUESTION ONE
a. Hydrocarbon A has the formula CgH;, and absorbs 3 equivalents of hydrogen to

yield B, CoH;s, when hydrogenated over a Pd/C catalyst. Give the structures of

both A and B [ 4 Marks]
b. is the ability of carbon to form long chains with itself
therefore creating millions of organic compounds. [2 Marks]

¢. Organic compounds contain heteroatoms such as H, N, O, S, P and
[2 Marks]

d. Benzene contains only hybridised carbons. [2 Marks]

e. Draw saturated structures for the following compounds and fill in non-bonding
valence electrons where they can be found.
i) 1,2-dichloroethane
ii) Carbon monoxide
iii) Methanol
iv) 2,4'-dichloro biphenyl
V) 2-bromo-4-methoxyhexanal [15 Marks]
[Total: 25 Marks}
QUESTION TWO
a. Dissolved organic carbon (DOC) is derived from the decomposition of naturally
occurring material in water.
(i) Name any four classes of organic compounds that make up DOC.
[8 Marks]
(i) ~ What are the water treatment problems associated with the presence of
DOC? Give a brief discussion on how these problems occur [9 Marks]
b. Draw all structural isomers of hexene, C¢H,, that have unbranched carbon chains.
[8 marks]
[Total: 25 Marks]
QUESTION THREE
a. Account for the following facts;

(i) Primary carbocations do not undergo Syl type of reactions. [5 Marks]
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(ii) Terminal alkenes form minor products of reactions involving the
dehydration of alcohols.
|5 Marks]
b. Draw structures of the compounds described below and give the IUPAC name for
each structure

@) An aromatic compound containing one benzene ring and a single carboxyl
group which is ortho to a bromo group and para to a hydroxyl group.

(ii) A straight chain of eight carbons with two methyl groups on the second
carbon, an isopropyl group on the fourth carbon and a carbonyl group on
the eighth carbon.

(iii)  An unsaturated compound, C;He, undergoes a halogenation reaction to
produce dichloride product, A. Draw the molecular structure of Product A.

[15 Marks]
[Total: 25 Marks]

QUESTION FOUR
a) Consider the structure of urea shown below and do the following:
0
il
HyNe— C—NH,

i) Fill in the non-bonding valence electrons that are missing from the line
bond structure. [4 Marks]
i) Determine the hybridization of the carbon atom. [2 Marks]
iii) Predict the bond angle of NH>—C=0 in urea, [3 Marks]

b} There are two molecules with the molecular formula C3HgN. Draw them and describe

how they differ. [6 Marks]
¢) What is the difference between Syl and Sy2 reactions? [6 Marks]
d) Give examples of each type of reaction in (¢). [4 Marks]

[Total: 25 Marks]
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QUESTION FIVE
a. Give the molecular formula of a hydrocarbon containing five carbon atoms that is;
(i) An alkane
(ii)  Cycloalkane
(ili)  Analkene
(iv)  An alkyne.

[Marks 8]
b. Explain why the molecular formulae of the answers given in a. (i) and (ii) are
different. [Marks 4]
c. Using appropriate examples, explain the difference between
() Alkane and an alkyl group
(i) A saturated and unsaturated hydrocarbon
(ili) A branched and a straight chain hydrocarbon
(iv)  Benzene and cyclohexane -
[8 Marks]
d. Write a balanced chemical equation for the reaction of 2-butene and bromine.
[5 Marks]

[Total: 25 Marks}

Page 4 af 4



(1, 7] (5sz) lect) (A4} (tdy/) (1cz) Va4 ((+2) et} l(z74] SOLET COBET FOTED POZEL
JTJON |PIW |wd | s | JO (g |wD|wy | ng |dN | 0 | ed | 4L
£01 01 o1 00l 66 86 16 96 56 6 £6 /) "1 06
tsrer Poect leswor ozt esror  losor  [eswer fezesr srst Jeencr feeorr Prwnt ltsoer ferost
Y |qX WL | XY |oH |Ad ([qL (pD (nF (wmS (wmd | PN | 4d | 3D
1t 0L 69 89 9 99 9 9 £9 9 19 094 8¢ 8
feozz so9zz ez
WY BY | 14
68 88 (8
fzze) for) fs00) see0r oot lesroz sso0r  |eowsr  lsocsr  |ezeer  |eosr rog! coser coosr  |oresr |iswes beecer  |tezer
mIf)Iw | od| g |qd | IL SH | nv | d A | 8O [ 29 | M | 8L | JH | ¢1 eqg | SO
mm £8) 8 £8] 8 18 08 .4 8L L 9L [=r4 L £ ZL LS| 95! 14
srrer fosorr osezrr  ferer s lesrnr e lewor |eewor  freeor Lovor |Gw t5T6 s ez 29 928 59
X I 3L [ S | u§ uf PO /3V |pPd | Wd || 3L [ON | AN | 4Z A 18 | QY
b £s zs 1§ 05 ¥ 8 ty oF 34 b £¥ by v o¥ &€ 8€ Lg
4y tos6L 95w cesre  |19ee 7269 5559 orcee  |ooss ecews  |sss  |eesrs Pesis  forsos [seer o554 s [geoee
D | I | 39S | SV | 9D | &) UZ | M) [ IN OD) | 2 | BN | ID A IL 298 BD) | M
9 . 8¢ e £ z§] 1€ o€ 67 87 & 97| 5 bz £z z i 0T 61
prove  ecese + |z lesoe losomr  |esswr soere  lessez
WIlDD| s | d|S |V 3 | eN
! Ll 9 51 #1 £l zl 1
keror |[esser fesssr [eoorr  (rroer usor 22106 [Ir69
aN i | O N J q o L8 |
of & 8 L g 5 WBoM MUY forpgr v £
G700 F | ‘ H 62007
9H 7]  lequny WOy H
2 [

Ansiwayd jo wausedag
ANVTZVMS 40 ALISHIAINN




