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Answer all the questions.

1 This question is about halogenoalkanes A to D, shown below.

(a) Answer the questions that follow by using the appropriate letter A, B, C or D. Each
letter may be used once, more than once or not at all.

( i) Which is 2-bromo-2-methytpropane?

t 1 l
(ii) Which could react with hot aqueous sodium hydroxide to produce buta n-Z-ol?

( i ) ;;,;; ;; ; ;;.; ; ;"; ;,;;",; ";. ;; ;;;",; ;,;;.;" ; ;";, " ' ;
alcohol?

t1 l
(iv) Which two could react with hot ethanolic sodium hydroxide to produce but-1-ene?

and el

A

H H H H
t t l l

H-C-C-C-C-H

t t t l
H H H B T

B

H  C H " H
l l v l

H-C-C-C-H
t t l
H B r H

c

H H H H
t t t l

H-C-C-C-C-H

t t t l
H H B T H

D

H  C H O H

l l v l
H-C-C-C-H

t t t
H H B r
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(b) compound A can react with ammonia to produce an amine.

(i) Complete the equation for this reaction.

CH3CH2CHTCHTBT + NH. -) +

(i i) Name the organic product.

t 1 l
(i i i) State a suitable solvent for this reaction.

t 1 l

(c) Compound D can react with aqueous hydroxide ions OH-. The hydroxide ion is a
nucleophile.

(i) Define the term nucleophile.

.  t 1 l
(i i) Draw a'dot-and-cross' diagram of the OH- ion. Show outer shell electrons only.

l2l
( i i i )  l d e n t i f y  t h e  o r g a n i c  p r o d u c t  f o r m e d  w h e n  c o m p o u n d  D  r e a c t s  w i t h

aqueous OH- ions.

[Total:

t 1 l

t 1 l
121
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2 (a) (i) The brominated alkene, CrHoBr* has five possible structural isomers.

What is meant by the term structural isomer?

ror
Examinels

Use

l2l
(ii) Two of the structural isomers of C.H oBrrare drawn below.

Draw the other three structural isomers.

CHs CH - CBr,

1

CHg CBr  -  CHBr

4

( i i i )  Name isomer 1

t3I

t1l

(b) f somer 2 in (a)(ii) shows cis-trans isomerism.

(i) Draw the cis and trans isomers of isom er 2.

cis trans

t2l
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(ii) State the approximate bond angle around each carbon atom involved in the C=C
double bond of these cis-trans isomers.

t1l
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(iii) lsomer 1 does not show cis-trans isomerism. Explain why not.

( iv) 0"",*u;"";; ; ;  ; ; ; ;-;;  ; , ; ;  , ; ; , , ; ;  ,n;; , ;"" 'no* "i , , , , , !)t,
isomerism.

lsomer does show cis-trans isomerism. t1l

[Total:  11]
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H  C H . H  H  H  H  H  H
1  l " l  |  |  I  I  I

H - C - C - C - H  H - C - C - C - C - C - H
t t t t l t l l
H  C H 3 H  H  H  H  H  H

G H

6

Each of the compounds, G, H and l, has the mofecular formula CuH.,r.

H  H  C H " H
l t r " l

H - C  - C - C - C - H

l t t t
H H H H

(a) (i) Which compound has the highest boiting point?

(ii) Which compound is most likely to be a gas at room temperature?

( i i ) ; ; ; ; " ; ;  ; , " ; ; ; , ; ;  ; ;  ; ; ;  , , ' . ,n* " ; ; ; ; ; ; ,

.  t 1 l

(b) G, H and I all react with bromine as shown below.

CuH ' ,  +  B r ,  +  CuH, ,B r  +  HBr

The reaction is initiated by the formation of bromine free-radicats.

(i) What is meant by the term free-radicaft

t 1 l
(i i) Write an equation to show the formation of bromine free-radicals.

,;; ; r;" ;,,;;; ;;;;;; ;;;;;J n,he,"*"0"; ;;;;; ;;" ;;;,." :"

t 1 l
Write equations to show the two propagation steps that lead to the formation of
CuH.,, Br.

t2l

11l

t1l

(  i i i )

( iv)
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(c )  Each  o f  t he  compounds ,  G ,  H  and  I  can  reac t  w i t h  b rom ine  t o  f o rm  a
mono-bromo compound, CuH.,., Br.

Deduce the number of possible structural isomers, each with formula CuH' Br, that
could be made by the reaction of bromine with

(i) compound G

(ii) compound H

(iii) compound l.
l3l

[Total:  11]
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Menthol is a naturally occurring cyclic compound found in peppermint oil. lt has been used
in throat sprays and cough drops for many years.

The structural and skeletal formulae of menthol are shown below.

c
HrC/A\ar.

structural formula of menthol

cH"

I'i
ttrgt -g*,

I  l - H*ra)a-a-o,

H - l

skeletal formula of menthol

(a) (i) What is the molecular formula of menthol?

t 1 l
(ii) ldentify the functional group present in menthol and classify it as either primary,

secondary or tertiary.

Functional group Classification t?l

(b) When menthol is reacted with hot concentrated sulphuric acid, H2SO4, two isomeric
alkenes, each with formufa C'oH's, can be formed.

Draw the skeletal formula of each of the isomers formed.

f",
menthol
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(c) ldentify the organic product formed when menthol is reacted with ethanoic acid,
CH3COOH, in the presence of an acid catalyst. Draw its structure below.

l2l

fTotal: 7]
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5 Ethene can be used to manufacture chforoethene Hzc-cHc/ .  This involves thefollowing reactions.

step 1 HrC - CH, + Cle -----___> C1H.C_CH2C;

step 2 CIH.C-CH.CI s00'c > HzC -CHC I + HC/

(a) (i) state the type of mechanism invorved in step 1.

t2l
(i i) Compfete, with the aid of curly arrows, the mechanism involved in step 1. Showany relevant dipoles and charges.

H2C:CH, --> --------> c]Hzc_cHzcl

ct
I

C I

t4l
(b) The chloroethene (also known as vinyl chloride) produced can be polymerised to formpoly(chloroethene) or pVC.

(i) Draw a section of the polymer, PVC, to show two repeat units.

t1l
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(ii) Describe the diff icult ies in the disposal of polymers in general and identify a
specific additional problem with the disposal of pvc.

(iii) ;;,';';; ;" ;; ;-';';; ;;;;,;';;;,;.;"; ;";.;;;, o,,,,"n,llj
disposal process.

t 1 l

[Total :  11]
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In this question, one mark is available for the quality of written communication.

Describe how oil companies use cracking, isomerisation and reforming to process fractions
from crude oil.

For each of the three processes include relevant balanced equations and ctearly state the
importance of the products.
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Quality of Written Communication

[Total:

17l

11l

8l

OCF has made every effort to trace the copyright
inadvertently overlooked any, we apologise.

holder of items used in this Question paper, but if we have
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