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SECTION A

Answer all questions in the spaces provided.

1 (a) Butane, C4Hyy,is a hydrocarbon which is used as a fuel.

(i) Explain what is meant by the term hydrocarbon.

(i) Explain what is meant by the term fuel.

(iii) Write an equation for the complete combustion of butane.

(iv) Write an equation for the incomplete combustion of butane to produce carbon
monoxide and water.

(v) Under what conditions would you expect incomplete combustion to occur?

(5 marks)

(b) Three different carbocations are formed by breaking C — C bonds in separate molecules
of butane during catalytic cracking. One of these structures is shown below. Give the
structures of the other two carbocations.

Structure 1 Structure 2 Structure 3

+
CH;CH,CH,

(2 marks)

APW/0203/CHM3/W |VVWW ] Xt Feme Pape I'S.N et www.theallpapers.com



http://www.xtremepapers.net

8:56 am Page 3

3/2/03

1-16

CHMB/ W p.

£
€0T z0T TOT 00T 66 86 16 96 56 v6 €6 z6 16 06 w
winiouaime] wnlj@qoN | WniAs|spusiy winiwlia4H winiuisisuly [ wniulojifed | wnija)iag wnund wnpuswy | wniuoin|d EEMEQ@Z wniueln winiunoeloid wnuoyl WOU_C_an( MOH — O@ ._. m
I ON PN wH s3 $O0 g wo wy nd N n ed ylL )
(092) (652) (852) (/52) (zs2) 1'25¢ T2 T2 T'EVe T'6€2 0°/€2 0'8€2 0'1€2 0'2eT o
1L 0L 69 89 19 99 59 ¥9 €9 29 19 09 65 8S m
wnpang | wnigianA wniinyL wnigq3 wniw|oH E:_w\mam\ﬁ_ wnigal | wniuopes | wnidoing | wnuewes | wniyiswoid | wniwApoan | wniwAposseld | wnua) sepiueyue] T/ — 8S x ﬁ”a
n aA w1 13 OH d aqL PO n3 ws wd PN id 90 10}
0'G.T 0'€lT 6'89T €'/97 69T G297 6'8GT €'/GT 0'2ST ¥'0GT 6T Yy 6'0vT TOvT <
S
1 68 88 18 w
wniunoy wnipey wnouelq
o)v/ ey 14
122 0'922 0°cfees
98 g8 ¥8 €8 Z8 18 08 6. 8/ Ll 9/ S/ 2 €l AR LS 95 N b
uopey auneisy wniuojod yinwsig peal wnijreyL Ainaia\ ploo wnuie|d wnipu| wniwso wniuayy | uaisbunl | wnpeuel wniufeH |wnueyuel| wnueg wnisaep n
uy AV od g ad L BH ny 1d 1| SO 9y M el H e ed SO .
0222 0072 0072 0'602 2102 ¥'v02 9'002 0',6T 1'S6T 2261 Z'06T 2'98T 6'€8T 6°08T S'8/T 6'8ET €LeT 6ZETILN
¥S €9 Zs 15 0S 6t 8y Ly 14 St 44 e v 187 oY 6¢ 8¢ ) € (S
uouayx auIpo| wnunjaL | Auownuy url wnipuj wniwpe) SEN[IS wnipejied | wnipoyy | wnuayiny | wnnauydal | wnuapgAlon | wniqoiN wniuoalz wnNUNA wnipuons | wnipigriy e
X I 9l as us ul [Y0) bv pd yd ny a1 OIN aN Iz A IS ad| e
€TET 6'92T 9,21 8121 1'8TT 8YTT v'ZT1T 6°,0T ¥'90T 6°20T T'T0T 6'86 6'G6 6'26 Z'16 6'88 9'/8 gk8
9g ge ve €e ze 1€ o€ 62 8z Y4 9z 14 ve €z 44 12 0z P
uo)dAy aulwoig wnius|es olussly |wniuewlsn | wnies aulz Jaddo) EXRIIN 1eqod uol| asauebuely | wniwolyD | wnipeueA | wniuel] | wnipueds | wnpe) | wnissey EnUl
I ig as sy 99 ) uz no IN (Vo) o4 U 1D A I 2S e) | A
8'es 6'6. 0'6. 6. 92/, 1’69 ¥'G9 5'€9 1’85 6'8S 8'GS 6'7S 0'2S 6'0G 6'LY 0'GY T'0v Tphe
8T LT 91 ST vT €T 45 TT
uobiy auloyd Inydins  [snioydsoyd| uoalis wnuwinpy wnisaubey | wnipo$ e
I\ 10 S d IS Y BIN eN| P
6'6€ g'ge T'Ze 0Te 1'8¢ 0l2 e 0FZd
0T 6 8 L 9 S € Jagwnu olwoe 14 <
UuoaN aunon|4 uabAxQ uaboN uogted uolog wniyn wniAiag wniyy L]
9N 4 (@) N 0] d 11 9d 1
zZ0z 06T 09T 0T 0zt 80T 6'9|—— SSeul Jdlwoje anle|al 0'6 49
4 T
wnieH £ uaboipAH
)
oH 7 H
(074 T
0 A IN N A\ " I [
‘uonsonb [enpraipur ue ur asImMIaYO 3
Palels SSo[UN UoneUIWEX? Y} Ul 9sn J0J 9Ie 9[qe) ) Ul UMOYS SISSeW JIWoje aAne[al ojewrxoidde pue sroqunu orwoje oy, W S
T
@]
SlJUaWa|3 ay} Jo 3|gel d1poliad aylL z
(=]
3
Ay
<



http://www.xtremepapers.net

CHMB/ W p. 1-16 3/2/03 8:56 am Page 4 $

Table 1

Proton n.m.r chemical shift data

Type of proton o/ppm
RCH, 0.7-1.2
R,CH, 1.2-1.4
R,CH 1.4-1.6
RCOCH, 2.1-2.6
ROCH, 3.1-39
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
Cc—O 1000-1300
O—H (alcohols) 3230-3550
O—H (acids) 2500-3000
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(c) Ethane can be cracked in the presence of a catalyst to produce ethene and hydrogen.

(i) Write an equation for this reaction.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over p>
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2  When chlorine reacts with trichloromethane, tetrachloromethane, CCly, is formed.

(a) (i) Write the overall equation for this reaction.

(2 marks)

(b) The mechanism for the chlorination of trichloromethane is free-radical substitution,
which proceeds by a series of steps. Write equations for the steps named below in this
chlorination.

Initiation step

(4 marks)

(c) (i) A chloroalkane, W, was shown to contain 37.2% carbon and 55.0% chlorine by
mass. The remainder of the compound was hydrogen. Calculate the empirical
formula of compound W.

(i) What additional information would be needed to calculate the molecular formula
of compound W?

(4 marks)

Turn over p
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3 (a) Compounds with double bonds between carbon atoms can exhibit geometrical
isomerism.

(i) Draw structures for the two geometrical isomers of 1,2-dichloroethene.

Isomer 1 Isomer 2

(ii)) What feature of the double bond prevents isomer 1 from changing into isomer 2?

(3 marks)

(b) When 2-chloropropane reacts with sodium hydroxide, two different reactions occur.
Each reaction produces a different organic product.

Reaction 1 CH3—(|?H—CH3 + NaOH — CH3—(|IH—CH3 + NaCl
Cl OH

Reaction 2 CH3—|CH—CH3 + NaOH — CH;—CH=CH, + NaCl + H,O
Cl

(i) Outline a mechanism for Reaction 1 and state the role of the hydroxide ion in this
reaction.

Mechanism

Role of the hydroXide 10T ...........coooiieieiiiiiiieieeee ettt
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(i) Outline a mechanism for Reaction 2 and state the role of the hydroxide ion in this
reaction.

Mechanism

Role Of the BydroXide 10T ..........ccuooeeveeieeeieeeeee ettt
(7 marks)

TURN OVER FOR THE NEXT QUESTION
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4 (a) Fourisomers with the formula C4HyOH are given below.

Isomer Name
CH;CH,CH,CH,OH butan-1-ol
o
CH37(|:7CH3 2-methylpropan-2-ol
OH

CHy—CH-CH,0H
CH;

CH; CHZ—(|3H—CH3
OH

(i) Complete the naming of the isomers in the table above.

(i) Name the type of isomerism shown by these four isomers.

(3 marks)

(b) One of the isomers in part (a) is resistant to oxidation by acidified potassium
dichromate(VI).
(i) Identify this isomer.

(i) This isomer can be dehydrated. Give a suitable dehydrating agent and write an
equation for this dehydration reaction.

DERYAFALING AGENL ...ttt ettt ettt et et eeae et et e se e e eneenes

EQUATION ..ottt ettt sttt ettt et
(3 marks)
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11

(© ()

(ii

(iif)

Identify the isomer in part (a) which can be oxidised to a ketone. Give the
structure of the ketone formed.

Structure of the ketone

Identify one of the isomers in part (a) which can be oxidised to an aldehyde. Give
the structure of the aldehyde formed.

) K0 12 T3

Structure of the aldehyde

Give a reagent that can be used in a test to distinguish between a ketone and an
aldehyde. State what you would observe in the test.

REOAGENL ..ottt ettt ettt

ODSEIVALION WITH KCLOTIE ... eeeeeeeee e e e e e e e eeateeeessssssaeeeessessssareeeesseas

(7 marks)

(d) Butan-1-ol can be oxidised to form a carboxylic acid. Using [O] to represent the
oxidising agent, write an equation for this reaction and name the product.

EQUATIOT .ottt ettt st sttt et e st e e s bt e st e s bt e e bt e e abeeeabaesabaeenees
INAINE OF PTOUCT ..ottt ettt ettt ettt et et e e st et et e sseeneenseees
(2 marks)
Turn over p>
APW/0203/CHM3/W

LEAVE
MARGIN
BLANK

MWWW. XEtremePapers.netl v meaipapers.con



http://www.xtremepapers.net

CHMB/ W p. 1-16 3/2/03 8:56 am Page 12 $

LEAVE
12 MARGIN
BLANK

SECTION B

Answer the question below in the space provided on pages 13 to 16 of this booklet.

5 Ethene can be converted into a variety of useful products as illustrated below.

CH;CH,OH
ethanol

Reaction 1
acid catalyst

H,C=CH,
ethene

Reaction 2 Reaction 3
Ag catalyst HBr
@)
/
H,C — CH, CH;CH,Br
epoxyethane bromoethane
Reaction 4 Reaction 5
OH OH CH;CH,NH,
H, |C o (lle ethylamine
compound X
(a) Name and give a use for compound X. (2 marks)
(b) Give a reagent for each of Reactions 1,2, 4 and 5. (4 marks)
(c) Outline a mechanism for Reaction 3. (4 marks)

(d) Ethanol can be manufactured from ecthene as shown in Reaction 1 or by the
fermentation of sugars. Outline the essential conditions and give an equation for the
fermentation reaction. Compare the relative rates and the purity of the product
obtained in each case by these two manufacturing processes. (5 marks)

END OF QUESTIONS
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