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SECTION A: (40 marks)
Answer ALL the questions in this Section in the spaces provided after each question.

¥ The boiling point of n-pentane and its isomer neopentane are 36.2 (' and 9.5 (' respectively,
Account for these difference, (4 }

2. Explain why mineral oil dissolves in n-hexane but not in water or ethy| aleohol. (4 marks)

m

C}é\
— i} -
e Aé;\‘ o
S
3 Dehydration of 1-butanol yields 3-%@}& rather than 1-butane. Account for this observation.
o {4 marks)
- |
1 |
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4. fa)  Outline the principle used to relate the mechanisms for dehydration of aleohols and

hydration of alkenes. (2 marks)
o
Tt N
i? { — I A
| il i 5;H
| Nl o/
{h) Give the conditions that favour dehydration rather than hydration reactions.
{2 marks)
f"'*.
= O\ -
S
- \?’E
K\ i
A Name the compounds below E}"!‘r’[ﬂ'l"gm\hly'. (4 marks)
<
{a) Hy ﬂ—@_ﬁ'ﬂ =CHy
~ Ph
(b} \{:' “n ,..-*Fh
Bt tsn
() @— CH.C = :‘J‘E‘Hz—@
ic
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A compound with molecular formula CH3CHIC': Hy is enantiomeric. Draw projections of the
enantiomers corresponding to:

{a)

{e)

MNewman:

A
S
{;}.}
A\v’
\g\\.}
N
S

Draw the structures of the ﬁ:!%i?}ﬁg heterocyclic compounds:

(1) 1.3 dinzine;

by 13 thiazole;

(e} | 2 oxazole:
2411/303 4
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{2 marks)

{2 maris)

{1 mark)

(1 mark)

(| mark)




(d)

Cuuinoline

{1 mark)

8. Deseribe a chemical test that can be used to distinguish between the following sets of

: compounds:
i |
' (@)  CHsCOCI and (CHzOOLO: (2 marks)
:
~
(b) Nitrobenzene and benzamide, ((\ {2 marks)
S
@é}‘ >
)
* Define the following types polymer:
r«
{a)  Homopolymer; (1 mark)
i
I
(b)  Thermosetting plastics; {1 mark)
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{c)  co-polymer; {1 mark)

.
"_-""_-'_=. dcdl [ I
I._._ I".., U LS kW | rlll.-:rl
(d)  block co-polymer. WA a2 (L)
10.  Complete the reactions below and name the products systematically. -
4
) CHopo SmnOul _ (2 marks)
0{\{\
e
o\
X
2}

(b} HNO3 07 (2 marks)

= |
-

|
|
&
|
|
I:
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SECTION B (60 marks) " i | =

Answer any THREE guestions from this Section in the spaces ;}lﬂ}f{ﬁdiﬁé%q.@:ﬁ ;

i U { T 1 Diraw all possible structural isomers with the molecular formula Cyfiafr .

{4 marks)
| (it}  Give the systematic names and classes of the isomers m (a) (1) above,
' (3 marks)
i (iil)  Wame the types of reaction taking place between the isomers in a (i) above with
AMMOniaL. {1 mark)
{iv)  Ideatify, with a reason, the most resotive isomer from (a) (i) above,
(2 marks)
- (b} Propene reacts with bromine to yield 1,2 - dibromopropane.
{1} Write the equation for the reaction. {1 mark)
{il)  Name the mechanism for reaction in (b) (i) above. {1 mark)
o . ; O
{iii)  Cnutline the mechanism for the m@:m i (b) (i) above (3 marks)
{©) Indicate the reagents and mnditiz:;ugg;ni:ctsﬂaw for the reactions below:
R\
(i} £.C})
I
(i) CHaCHO I]—-—h CH2CH:OH {2 marks)
F\
12, (a) Amines react with alkylhalides to vield & mixiure of higher degree amines.
{i} MNume the type of reaction in {a) above. {1 mark)
(i)  Write an equation for the reaction between ethylamine and excess
: methylchloride. (3 marks)
{iii) Outline the mechanism for the reaction in (a) (i1) ebove. (4 marks)
(b) Mame and classify the following amines:
(i)  (CHzkhCNHj
(in CeHsN{CTHy)
24117303 7 Turn aver

Oet.iNov. 2015




(e}

12 (=)

(b)

2411/303
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(i) HeNCH:CHiNH:
NH3

(iv) .
: 'I. 55. '.-'_. Lidie
Hjz N .

X (6 marks)

Complete the reactions below and name the products systematically:

: NHCOCH A (1)  Salls
(1) NG: i OH = (2 matks)

: (i) _NH
(i) @’CHD (i) l-[u:F't = 1S k)

CHzCH:Cl
NH > Y

) i (2 marks)

Three compounds P, Q and R have the same molecular formula CsHaO). P is an
alcohol, Q is an alkanone and R is an aIl:,a\nc.

O
(1) Diruw the possible structural @{gﬁmlu for P, Q) and R, (3 marks)
X .
/»!’)
(if)  Describe chemical teststhat can be used to show that:
/«’}\
: .

L P il R 2 marks

ia.na&;@anl.wh e and R are not; (2 marks)

IL } and R are carbony| compounds while P is not; {2 marks)

M.  Risan alkanol while P and O are not. {3 marks)
Account for the following physical properties of carboxylic acids: 3 !
(i) Only carboxylic acids with five or less carbon atoms are soluble in water, but .

many with six or more are soluble in aleohols: (4 marks)
(i} Acetic acid in vapour form has a molecular weight of 120 and not 60,

(2 marks)
(iif) ~ The boiling puint of carboxylic acids are higher than those of corresponding

aleohols. {2 marks)

(iv)  Explain why highly branched carboxylic acids are less acidic than linear acids. i
(2 marks) ]

|
|
%5 8



4. (&) Explain the structure of benzene based on: l! '_. Bk O W5 N "::'l
(1) TESONANCE; et L ‘, (2 marks)
{ii)  the orbital picture, = (6 marks)
{b)  Table [ below shows the percentage vield of products of substitetion of various
alkylbenzenes. Study 1t and answer the questions that follow.
Table 1
Heaction R B
HNOs b
H:.Stih + +
N0y :
MOk
o Yield
R-Group ORTHO META PARA
- CH3 45 H 45
- CHsCH2 40 9 S0
- CHICH ) 2% 10 63
- C(CHa)y s Qe 72
1
Explain the tend in the perccntu{.x?f?iéldx of the isomeric products.
\«. (4 marks)
‘\
{ch Anthracene and phenmib:@e are readily oxidised to quinones. Show the structures of
the respective quinones afd asceount for their formation. {5 marks)
(dy  Predict the products in the following resctions:
S :
. H:50
(i) QN b, S >
180 © (1 mark)
H
Cly, Fe o
(i) Hea
Ha {1 mark)
NaMNH 3
Heat cd
{1} N Br {1 mark}
2411/303 Turn over
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15, {a)  Study the reaction scheme below and answer the questions that follow.

» CHy==CH
7"+ CHy=CHy ——Z°CHiCH] —— 2"  2*CH:CH;CHLCH
A B
1
I‘EH:Wﬂ‘CEzC‘Hﬁ.EHECHE

(i} Identify the species labelled A and B in the scheme. (2 marks)
{ii)  MName the mechanism for the reaction [llustrated in the scheme. {1 mark)
(i}  Give the name of the compound labelled C. {1 mark)

(iv)  Give two ways by which the reaction in {2) shove can be terminated, y
(2 marks)

(b) A 1.5 g sample of an enantiomer is dEEsulvcd in ethanel to make 50 ml of solution.
Determine the specific rotation at 20 for sodium light (X = 589.3 nm, the D line}; if
the solution has an observed rotation of ’Eﬁ ina 10 cm polarimetre tube. (4 marks)

@

U ——

\J
() Draw the structure of 2 meso ullmn@q'ﬂu the molecular formula Caffis . Name the
compound systematically. {Q}x {2 marks)
)
{d}  D- (+)-Glyceraldehyde is z@?ﬂd to (-} -glyceric acid. Give the D, L designation of the
acid and explain, (4 marks)

(e}  Account for the following observations:

(i) When (R} -2-butanol is allowed to stand in aqueous H:80 , its optical activity
disappears. (2 marks)

(i)  Optical activity of (8) -2-iodobutane disappears if it its treated with squeous
potassium iodide (K1} solution. {2 marks)

b —
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