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QUESTION ONE
a. Identify whether the following statements are true or false.

1 The overall polarity of organic molecules is high. [2 Marks]

(i)  Humans digest starch but not cellulose because of differences in the type
of linkage between the glucose monomers of these substances [2 Marks]

(iii)  The majority of glucose molecules exist in ring structure.  [2 Marks]

(iv) A carbon with three or more attached groups will be chiral. [2 Marks]

(v) The DNA double helix is held together by hydrogen bonds and London
dispersion forces. [2 Marks]

b. Draw saturated structures for the following compounds and fill in non-bonding

valence electrons where they can be found.

i) Bromo, chloroethane [3 Marks]
if) Carbon monoxide [3 Marks]
iii)  Methanal [3 Marks]
iv) 2,4" dichloro biphenyl [3 Marks]
V) 2-chloro-4-ethoxyhexanal [3 Marks]
Total: [25 Marks]
QUESTION TWO

a. Explain what is meant by the term ‘anticoagulant’ and give three examples of
anticoagulants. _[7 Marks]

b. What is the difference between blood serum and blood plasma?  [4 Marks]

c. Steriods are a class of biomolecules made up of three six-membered carbon rings
and one five-membered ring with an aliphatic chain attached on the five carbon

ring. Give three examples of steroids and give the function of each example.

[6 Marks]
d. Draw all structural isomers of hexene, C¢H),, that have unbranched carbon chains.
[8 marks]
Total: [25 Marks]
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QUESTION THREE

a.

Account for the following facts;

® Tertiary carbocations do not undergo Sn2 type of reactions. [S Marks]

(ii)  Cyclobutane, a cyclic alkane, and 1-butene, an alkene, have the same
molecular formular [S Marks]

(ili) Terminal alkenes form minor products of reactions involving the

dehydration of alcohols. [S Marks]
(iv)  Carbon forms 4 covalent bonds yet its ground state electron configuration
only has two unpaired electrons. ‘ [5 Marks]
(v)  Non-bonding electron pairs also play a role in the determination of
molecular geometry. [5 Marks]
Total: [25 Marks]
QUESTION FOUR
a) Consider the structure of butanal shown below and answer the following
questions
ﬂO
CH4CH,CH,C
N
H
i) Fill in the non-bonding valence electrons that are missing from the line
bond structure. [3 Marks]
ii) Defermine the hybridization of carbon 1 atom. [3 Marks])
iii) Predict the bond angle of substituents bonded to carbon 1 [3 Marks]
b) Draw the structural formular of 6-ethyl-3-decene. [6 Marks]
¢) Of'the 20 amino acids found in our bodies, of them must be ingested
because our bodies cannot synthesize sufficient quantities of them. [4 Marks]
d) What is the difference between E1 and E2 reactions? [6 Marks]
Total: [25 Marks]
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QUESTION FIVE
a. Give the molecular formula of a hydrocarbon containing five carbon atoms that is;
6 An alkane [2 Marks}
(ii) Cycloalkane [2 Marks]
(iii) An alkene [2 Marks])
(iv) An alkyne. [2 Marks]

b. Explain why the molecular formulars of the answers given in a. (i) and (ii) are
different. [Marks 4]

¢. Draw structural formulars of examples of the following classes of organic

compounds

6)) Carboxylic acid {2 Marks]
(ii) Ketone [2 Marks]
(iii)  Esters " [2 Marks]
(iv)  Secondary Amine [2 Marks]

d. Write a balanced chemical equation for the reaction of 2-pentyne and excess
hydrogen. [5 Marks}
Total: {25 Marks]
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General data and fundamental constants

Conversion factors

1 cal
ley

4.184 joules ()
1.6022X 107 Y

[

Prefixes ¢ p n
femto pice nano
10" 107 107

Symbol

- Quantity
Speed of light c
Elementary charge e
Faraday constant F=N,e
Boltzmann constant k
Gas constant R=N,k
Planck constant h
h=ui2n
Avogadro constant Na
Atornic mass unit u
Mass
electron m,
proton m,
neutron m,
Vacuum permittivity €, = 1/c%p,
: 4ne,
Vacuum permeability B,
Magneton
Bohr ug = ehf2m,
nuclear. "Wy = eN/2m,
. g value ge B
Bohr radius a, = 4ns h/m o’
Fine-structure constant o = pele2h
Rydberg constant ' R..=m,e'/8h’ce}
Standard acceleration
of free fall g
Gravitational constant G

lerg

1 eV/molecule

B

micro milli

10°

Value

2997924 58 X {0*ms™
1.602177 X107 C

9.6485 X 10' C mol™
138066 X 10 1K

8.314 51 JX? mol™*

8.205 78 X 10° dm® atm XK mol
6.2364 X 10 L Torr X' mol”?
6.626 08X 10% s

1.054 57 X-10% J s

6.022 14 X 10® mot™

1.660 54 X 107 Kg

9.109 39X 10" Kg
1.67262 X 107 Kg

1.674 93 X 10V Kg
8854 19X 102 Cm?
1.11265X 10" C m?
42X 1077 CP*m?
4eX 107 M m?

8,274 02X 101 T!

5.05079 X107 JT?
1200232

5291 77X 10" m
"7.29735X10°

1.09737X 10" m™

9.806 65m s>
6.672 59 X 10" Nm* Xg?

1X1073
96 485 kJ mot”

ot

c d k M G
centi deci kilo mega giga
10 10t 10 100 10
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