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CW, CooY

4 Chirsaihene, CHLCHOE B¥ B o iomerof 15 Which hydrocarbon, on treatment with hot acidified potassium manganate(VI1l), would give
g - ' ethanoic acid only?

et
What are the C—-C—C bond angles along the polymeric chain in pvc? v
H W A CHscHé‘CHz Czo <+ CO, ,\—\37/0
(A) Theyare all 109°. \ \ L
o
B Half are 109° and half are 120°. C - Cll ® CHscH# CHCH, b,
o \ C\“5 !
C They are all 120°. " C) o CH, ~> 2— oo c
D Theyare all 180°. -

C  C=FCHCH,

|
o ! 3 o ‘\)‘
ch, ol )
R (o
CH, CH, > T

6 Cyclohexa-1,4—diene is treated with a solution of bromine in tetrachloromethane. o \C %C s Y, =o o=¢
e ~ H.c éﬂ
b — % CH, CH, “\ >
C\"'g
> WC _
B Ry Sc=0 o=
/ C,\'\s
cyclohexa-1,4-diene ”3 c
Which product is formed? 19 The compound 1,2-dichloroethene, C;H.Cl,, has been used as an industrial solvent for a number
' of compounds including fats, camphor and caffeine. Ho 9
A @ \ \\zi |
Br Which statement about this compound is incorrect? C=cC
b
A The compound can be catalytically hydrogenated.\/ X 3\
Br Br Br / C
B The compound is a planar molecule.
5 Br . C The compound shows cis-trans isomerism. \/
r r
@ The compound shows optical isomerism. X
Br
Cc D
Br

Br Br Br



22 Limonene is an oil formed in the peel of citrus fruits.

03{;’\

\b*&*

!! \%i

CH

3

limonene

Which product is formed when molecular bromine reacts with limonene at room temperature in
the dark?

A B C
Br Br
CH, C —CH,Br C CH,Br

T AT

63 A cycloalkene with the molecular formula C;Hi; was oxidised by hot concentrated acidified
MnO,". The only organic product was 2-methylhexane-1,6-dioic acid.

What is the identity of the cycloalkene?

oL 0 QG

\(
oW - C— cu T cy, -Ch, -C \&L_ é, -ol
| 2|

cﬂb

27 Polymerisation of 1,1-dichloroethene produces a dense, high melting point substance that does
not allow gases to pass through. It is used as cling wrapping.

Which sequence appears in a short length of the polymer chain?
d 40 < ) d 4ol
() tCH,CCLCH,CCLCH,CCL 1t c l ( P \
( l _c —
B $CHCICHCICHCICHCICHCICHCIHA _ C —C — ¢ - - < C

T
C[y((—]CJH\%c)

C {CCLCCLCCLCCLCCLCCLT Y
D {CH,CCLCHCICHCICH,CCL 1%

28 One of the characteristics of addition polymerisation is that the empirical formulae of the polymer
and of its monomer are the same. The absorbent material in babies’ disposable nappies is made
from the addition polymer shown.

CH, CH, CH,
= WA W
CH <CH CH

|
CO,H CO,H CO,H

From which monomer could this addition polymer be obtained?

A CH;CH(OH)CO.H 8 2

! |
B HOCH:CH.CO:H c=C

\ |
@ H2C=CHCO‘2H H CO)“

D HO,CCH=CHCO.H

30 Nine compounds have molecular formula C;HsBr,.

Which compound may be synthesised from an alkene by an addition reaction?

A 1,1-dibromobutane
1,2-dibromobutane v
C 1,3-dibromobutane

D 1,3-dibromomethylpropane
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Fluoroalkenes are used to make polymers such as poly(vinyl)fluoride (PVF).

PVF is used to make non-flammable interiors for aircraft. The diagram shows the repeat unit of

the polymer PVF.
el A al
H H \ !
L c=c =

|
H F

Co
W

What is the skeletal formula of the monomer of PVF?

H F
b, © g @ B

An unpleasant smelling chemical produced in the human armpit is 3-methylhex-2-enoic acid.

éH?’ ol

N Nl i
CHy— CH, — CH,— C === CH — C — OH

]
cﬂ% (|._|)

If this compound is reacted with a cold, dilute, acidified solution of potassium manganate(VII),

how many chiral centres will be produced?

A0 B 1 © 2 D 3

37 A molecule of a polymer contained the sequence shown.

Which monomer could produce this polymer by addition polymerisation?

A CHCI=CHCI A A
® CH,=CHCI ! (
C CHiCCI=CHCI CI' =<
D CH,CCI=CH (
: : WX

N\
-

Which intermediate ion forms in the greatest amount during the addition of HBr to propene?

(A) CHyCH'CH, hcuy
. (
B CH.CH,CH
3 2 2 u _ C _ C,—— l}
C CH,CH CH.Br | ®
D CH;CHBrCH, H

79

A species of termite produces a chemical defence secretion which contains the molecule shown.

e H cH, >, TR
5 H
&) _C | CZ LCH, 30,400
H,C c” | ¢~ ¢
L
H H  oH

To help determine the structure of this compound, it is treated with hot, concentrated, acidified
manganate(VII) ions.

Which compounds are produced in this reaction?

1V @b, o
2 CH,COCH;
3 CH,COH™



Two types of isomerism found in organic compounds are structural isomerism and cis-frans

isomerism.

(a) Draw displayed formulae for

(i) two structural isomers of C_H,Br,,

",] k: Y Rs
| |
6"C_—C’—@’/ \_l__c_c_@J
\ I ( \
lrI H H H
D E
(i) the cis- and the trans- isomers of C,H,Br,.
B NG @V \’]
) !
C =C =<
1 ‘ ) ¢
H M W F
cis trans

[4]

(b) (i) The cis- isomer of C,H,Br, can be converted into one of the structural isomers of

C,H,Br,. State the reagent(s) and conditions you would use to do this.

end)

(ii) Which of your structural isomers, D or E, would be formed? Explain your answer.

Dodec-1-ane has the structure shown.
CH,(CH,),cH=CH, W3 (C ”DS C= chCl,

(a) Draw the structures of the organic molecules produced when dodec-1-ene reacts with
aach of the following.

(i) bromine (ii) hydrogen bromide

M (ML CUEICHB | cu, (99)cH (@)Y,

(ili) hot, concentrated manganate{VII) (iv) steam

C %C_CI-I;)“COOH CH, (cv).C ”(w} CH 3

[4]
{(b) (i) What type of isomerism is shown by the organic products in (1), (il) and (iv)?
oFIﬂCa&ISoMcwsM

(if) Draw structures to represent these isomers, choosing any one of these products.
ey [ Q.

| Gawn
CL\; @“';,)1— c ‘a\\\le\)g : 8 l"lC, 7 /C _(C\lbq(\’\s
A % [3]

I
H I

(c) Dodec-2-ane shows another type of isomarism. Draw and label diagrams which show

these two isomers.

]
<l Cul)s CH, L\ IJ%}
I I C -
= cC =<
r) \ [ IEI
I,
H CL\S @L\bg

o Dv&:c -)-ene

[2]
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Crude oil is the principal source of hydrocarbons. The following are examples of such
hydrocarbons.

e
| T
H—C—C—H /G=E
I H H"E
H H Hy
athana propeng cyclohaxane

(a) Give the structural formulae of the organic products in the following reactions.

{I)y The reaction of ethane with hmmi‘l_)‘ﬂ in the presence of w.v. light.

{ |

) |
b

(ll) The polymearisation of propeneg.

g

) |

C —C

| (

H C"'s '

(liiy The oxidation of propene wiEH mld,‘;_i)cidil'iad potassium manganate{ VII).
! |

H__(_._c_—C‘_P\S

\ \
ol oW

(iv) The reaction of cyclohexene with hydrogen bromide.

u
C{—L cH,

\ |
c,\—‘),
a—HE~ cd, ~
(v) The reaction of cyclohexane with hot acidified potassium manganate(V1I).
° 0

I W\
He —C — C.\—]) CQLC(—\ZC\XL— ¢ - oH

[5]

(b) Write equations for the following reactions.

(iy The complete combustion of ethane.

G, 110 s 200, 4 21,0

(ii) The action of steam on propene in the presence of a catalyst.

Colc. \,\dpo
ClycH=ch + LLO@ . >"‘) alsc\ﬂ cH,
w% piesso(e ow

(ili) The reaction of cyclohexene with hydrogen in the presence of a catalyst.
NTA()
@ A =7 |
V% C

(e) The process of cracking produces useful substances from oil.

[3]

(i) Explain why cracking is useful.
LMJMAKmebwaco«\ﬂch\rvsmﬂdmww&/\m‘\
ekonte, Hidh s el ore...cooel Ged Wkenen. ote.olss....

o«jwr\mf{a»od‘s

(i) Suggest an equation for the cracking of C, H,, into at least three fragments.

Cté”s\« > C).H‘\ 4 CCUI)_‘}CBHP&

[3]
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But-2-ene, CH,CH==CHCH,, is an important compound which is obtained from the cracking
of hydrocarbons present in crude oil.

(a) Give two different conditions under which long chain hydrocarbons may be cracked.

T“'\J\d«cy‘\“a’ s C &\ tenf

LG e ‘[\3~301 _____ 2 A\)/OSC‘%Q(JYL‘ _______

(b) Dodecane, C,.H,, is a long chain hydrocarbon which is present in crude oll and which
can be cracked to form bul-2-ene and an alkane.

Write a balanced equation for this reaction.

Cllu),é, ................... s C 11(4%*(3\'\ e Sl WO s ]

(¢} Some reactions of but-2-ene are shown below.
In the boxes below, give the structural formulaes of the organic compounds A to D.

hot concentrated CH,CH=CHCH,
I'u'InD;H-V CL,
(. cold dilute C YR @)
CH& H MnO,-/H" A&CHCC >C’ ( ><' 3
A B
L]

Ch, e —caady
|
oH ;DH

C

(e) But-2-ene can be polymerised to give poly(butene).

Draw the structural formula of a portion of the polymer chain in poly(butene) showing
two repeat units.

?’l“} C\Aa C\J$ C_“’s
( o
—  (-c— - ¢/
(g v

oW d 3
(1]

TN

c\ c i

hY
ot 12
C = c S N S A
P [

18 (b) (CH,),C=C(CH,),
(i) name ... l,g~&m ........ HN\V’Q’E//\L ........................................... (1]

(i) Draw the skeletal formula of the crganic product of the reaction of this compound with
cold, dilute, acidified manganate{V11) ions.
>

K

(iii) Name the organic product of the reaction of this compound with hot, concentrated, acidified
manganate{ V1) ions.

(iv) Draw the structure of part of a molecule of the addition polymer formed from this compound,
showing exactly three repeat units.

oy c_le cw, c_\3'3 c Wy €Ay
| 1 \ ( ! \
¢ |
) ( \ Cl’] P
ch, ey cPy S L ey

{¢) (CH,),C=CH,

\4 \
M name..J.-merryl _P\(o?zf\Q' ............................................................................ 1]
AN
H (ii) Complete the mechanism for the reaction of this compound with hydrogen bromide.
Include all necessary curly arrows, lone pairs, charges and partial charges.
cHy p
CH, 1 1 CH,
c-¢ —c—H
H,C—C=CH, —— & \ _— H,E—{i_:—[:H3
L]
H S~ C_{ Br
GBr S. “Br— 2-bromomethylpropane

(4]

(iii) Explain fully why 2-bromomethylpropane is the major product of this reaction while only

Taufbssv\ﬂr ....... ‘_o&.\)se ...... o U-ro}apbs&“fe ..... aPﬁ@JL
us£*"3%<ejco¥fm3mssx\~a\mwd9’> Ao "A)Vc/w«cﬁi‘*‘e



