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SECTION A

Answer all questions in the spaces provided.

1 Three atmospheric pollutants which can be formed when fossil fuels are burned are shown

below.
CcO NO SO,
carbon monoxide nitrogen monoxide sulphur dioxide
1 (@ Thecombustion of hydrocarbonsin a petrol-engined car can lead to the formation of
CO and NO
1 (a (i) Statewhat ismeant by the term hydrocarbon.
(1 mark)

1 (a) (i) Writean equation for the incomplete combustion of the hydrocarbon nonane

(CgH2p) to give CO and H,0 as the only products.

1 (a (iii) State oneessentia condition for the formation of NO from air in a petrol-
engined car. Write an equation for the reaction in which NO is formed.

ESSENEIA] CONAITION ...ttt sesnemmnsssenesemnnnnnnns
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1 (b
1 (b
1 (b)

1 (d)

Most petrol-engined cars are fitted with a catalytic converter.

(i) Identify one of the metals used as a catalyst in a catalytic converter.

(1 mark)

term fuel.

Natural gas contains a small amount of hydrogen sulphide, H,S
Write an equation for the combustion of H,S in air to give SO, and H,0 as the only
products.

Turn over for the next question

Turn over p
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2 Thetable below gives some of the names and structures of three isomers.

Name Structure
H3C — C”:— CH3
O
propanal
prop-2-en-l-ol H,C=CHCH,OH

2 (8 Completethe table.

(2 marks)
2 (b) Name the type of structural isomerism shown by these isomers.
(1 mark)
2 (c) Statewhat is meant by the term molecular formula.
(1 mark)
2 (d) Givethe molecular formulafor these isomers.
(2 mark)
www.theallpapers.com
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2 (e)
2 (e
2 (e)

2 ()
2 (f)
2

Propanal reacts with acidified potassium dichromate(V1) to form a carboxylic acid.

(i) State the type of reaction.

(i) Draw the structure of the carboxylic acid formed from propanal in this reaction.

(1 mark)

(iii) Tollens’ reagent or Fehling’s solution can be used to show whether any propanal
is present as an impurity in the carboxylic acid. Choose one of these reagents
and state what will be observed if propanal is present.

(0101015 gl == 10 1< | PSSR
Observation if propanal 1S PreSENt .........coiiiiiiieiiies e
(1 mark)
Prop-2-en-1-ol is an unsaturated alcohol.
(i) State what is meant by the term unsaturated.
(2 mark)
(ii) Identify the class of alcohol to which prop-2-en-I-ol belongs.
(1 mark)

(iii) Draw the structure of the product formed when prop-2-en-I-ol reacts with
bromine.

(1 mark)

Turn over p
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3 (a)

3 (@

3 (a

Tetrachloromethane, CCly, can be made by the reaction of chlorine with
trichloromethane, CHCl3
This reaction occurs in sunlight.

(1) Name the type of mechanism for this reaction.

(if)  Outline the following steps in the mechanism for the reaction of chlorine with
CHCI3 to form CCl,

Initiation step

www.theallpapers.com
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3 (b) The following reaction mechanism is suggested to show how the chlorofluorocarbon
CF,Cl, may damage the ozone layer (O3) in the upper atmosphere.
sunlight
Sep 1l CF,Cl, —> <«CF,Cl + Cle
Sep 2 O; + Cle — 0O + ClOe
Sep 3 O3 + ClIQs —— 20, + Cle
3 (b) (i) Give the name of CF,Cl,
(1 mark)
3 (b) (ii) Name the type of reactive intermediate shown in each of these three steps.
(1 mark)
3 (b) (iii) Name the type of mechanistic step illustrated by Step 3 of this mechanism.
(1 mark)
8
Turn over for the next question
Turn over p
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4 Consider the following reactions of bromoethane.

NH3 Reagent A
CH3CHo)NHy <—— CH3CHJBr EEE——

ethylamine bromoethane

dilute
KOH(aq)

CH3CH,0OH
ethanol

4 (a) Bromoethane reacts with ammonia to produce ethylamine.

CH3CH,CN
B

4 (a) (i) What feature of the bromoethane molecule makes it susceptible to attack by an

ammonia molecule?

4 (a) (ii) Outline a mechanism for this reaction.

(4 marks)
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4 (b) Bromoethane is converted into compound B by reaction with reagent A.
Identify reagent A and give the name of compound B.
[dentity Of FEAGENT A ..o et ra b sre e re et
Name Of COMPOUNG B .......oouiiiiiei bbb
(2 marks)
4 (c) The conversion of bromoethane into ethanol is a substitution reaction in which a
nucleophile attacks the organic compound.
4 (c) (i) State whatis meant by the term nucleophile.
(2 mark)
4 (c) (ii) Identify the nucleophile in the reaction of potassium hydroxide with
bromoethane.
(2 mark)
Turn over for the next question
Turn over p
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5 Consider the following conversion of compound P into compound Q.

o
H3C —CH— CH2— CHQBI‘

P

5 (a) Give the name of compound Q.

CH3
KOH(ethanol) |
_— H3C — CH— CH=CH,
heat strongly

Q

(2 mark)
5 (b) Name and outline a mechanism for the conversion of P into Q.
Name Of MECNANISIT ..o et
Mechanism
(4 marks)
www.theallpapers.com

Areas outside
the box will
not be scanned
for marking


http://www.xtremepapers.net

11
5 (c) Hydrogen bromide reacts with Q to form compound R, which is a position isomer of P.
5 (c) (i) Identify compound R.
(1 mark)
5 (c) (ii) Name the type of mechanism for the conversion of Q into R.
(2 mark)
5 (d) Draw the structure of an alkene which is an isomer of Q and which shows
stereoisomerism. State the type of stereoisomerism shown by this isomer.
Structure of isomer
TYPE Of SEErEOISOIMENISIM ...ttt et e s te e e reesreeaeeneenrs
(2 marks)
Turn over for the next question
Turn over p
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SECTION B

Answer the question below in the space provided on pages 13 to 17 of this booklet.
You should answer each part of the question on the separate page indicated.

Each part of the question is reprinted at the top of the page.

6 Ethene can be produced either from petroleum or from glucose. These processes and the
formation of some useful products from ethene are illustrated in the following scheme.

Areas outside
the box will

not be scanned

for marking

naphtha
petroleum | ——— | o © \ / poly(ethene)
H2C — CHZ
ethene
CeH1206 CH3CH,OH / \
glucose ethanol epoxyethane
6 (a) The naphtha fraction is separated from petroleum by the process of fractional

distillation. State the essential features of this process and explain how separation is
achieved.
(4 marks)

6 (b) Give the name of the process by which ethene is produced from the naphtha fraction.
Give one essential condition for this process and name the type of reactive
intermediate involved.

(3 marks)

6 (c) State what must be added to an aqueous solution of glucose to convert it into ethanol.
Name the process and write an equation for this reaction.
(3 marks)

6 (d) The reaction of aqueous glucose to form ethanol produces a dilute aqueous solution.
Name the process used to separate ethanol from this dilute aqueous solution. Identify
a catalyst for the conversion of ethanol into ethene and state the type of reaction.
(3 marks)

6 (e) Draw the structure of the repeating unit of poly(ethene) and the structure of
epoxyethane.
(2 marks)

END OF QUESTIONS 15
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6 (a) The naphtha fraction is separated from petroleum by the process of fractional
distillation. State the essential features of this process and explain how separation is
achieved.

Write your answer to Question 6(a) on this page.

Turn over p
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6 (b) Give the name of the process by which ethene is produced from the naphtha fraction.
Give one essential condition for this process and name the type of reactive
intermediate involved.

Write your answer to Question 6(b) on this page.

LT www.theallpapers.com
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6 (c) State what must be added to an aqueous solution of glucose to convert it into ethanol.
Name the process and write an equation for this reaction.

Write your answer to Question 6(c) on this page.

Turn over p
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6 (d) The reaction of aqueous glucose to form ethanol produces a dilute aqueous solution.
Name the process used to separate ethanol from this dilute aqueous solution. ldentify
a catalyst for the conversion of ethanol into ethene and state the type of reaction.

Write your answer to Question 6(d) on this page.
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6 (e) Draw the structure of the repeating unit of poly(ethene) and the structure of
epoxyethane.

Write your answer to Question 6(e) on this page.
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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General Certificate of Education /(
June 2008
Advanced Subsidiary Examination

CHEMISTRY CHM3/W ALLIANCE
Unit 3(a) Introduction to Organic Chemistry

Gas constant R = 8.31 J K™ mol™

Table 1

Proton n.m.r chemical shift data

Type of proton o/ppm
RCH, 0.7-1.2
R,CH, 1.2-14
R,CH 1.4-1.6
RCOCH, 2.1-2.6
ROCH, 3.1-3.9
RCOOCH, 3.7-4.1
ROH 0.5-5.0
Table 2

Infra-red absorption data

Bond Wavenumber/cm™!
C—H 2850-3300
c—C 750-1100
Cc=C 1620-1680
C=0 1680-1750
CcC—O 1000-1300
O—H (alcohols) 3230-3550
O—H (acids) 2500-3000
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