85}
s19uwexg

J04

2

mN”_....::....:.................... ..... T N

'SA0QR S4MSNIIS 8yt uo pajals ‘g pue y 'sdnoaf jeuolisung oml auy swien ()

pioe ayhones

50

<«

*MO|3q UMOLS SI PIoe DIIADIIRS JO @INONAS 91
‘pLoe RANES S1 UIdSE JO SHMDRINUBLL ALy 10} [eualew Buliels ey

updse

H

uldse stag||y ued B yans Jo s|dWEXa SUQ “IDILINOD A JaA0 sis|pured
Bupor-jse; Ang am 08 pue Aeeipawwl ued aadlpl o) paonposd eq louueo sulydiopus

‘sopided wist sy} Aq uesu siieym ugidxa  (e)

‘el 0 poutad Buo) B ano ued yim adoo o) aaeYy satpog
NG UaUM Ulelq 3U} Jo ple auy] 0} sWwod Ay "Suelq no ul puno} sepided sue suydiopug

4

J8a0 uang] 6969901 Haquny Aleys pelaisiboy 2002 BOO®
S/EL8V1S (Ar0ns) a8

sabed papunud g1 o sisisucs saded uonsanb syl

06 | TviOL
-] |
0l S
<l v
Sk £ ‘suole|nofes Aue ul sdals ai) jje MOUS C) POSIADE aIE NOA
0z z ‘(s1e)es) Ansjiayn Joj j198Yyg Blec] oy 9sn ABWINCA =
IOJRIN2{ED DYHUSIOS B AN ABWI MDA, =
5t ! ‘uofisanb ey u) petenipu s SIL) slaUM
wew | xew no UOUBIINWILIOD UaluM Jo Anjenb &y} J0) SYIBW pOpJBME B0 fjIiM NOy ¢
‘uonsenb ied 1o uoissnb
SN S.HINIWVYXT HOd yoes Jo pus syl 18 [ ] s1eNorIq Ul USAIB 81 syIBW |0 Jequinu By e

SALVAIANYD HOA NOILYINHOAN]

“Jamsue
InoA Buniels atojeq op 01 aaeyY NoA Jeym Mmouy noA auns ayeill pue Ainjeseo uonsanb yoes peay e

-Jaded uonsenb su uo se0Bds BU) Ui SIBMSUE INOA BlIIA

SUOHSSND 3y ||e Jamsuy e
"SAOCE SaX0d U} Ul Jaginy 812PIPUB) PUR JaguINU Sua0 INoA BlUp,
‘BA0UE B0BdS Al Ul S1UBU IOA SHIp,

SALYGIGNYD OL SNOLLONYLSNI

sanultl pg Inoy 1 SNEL

NN EREEN|

lsquunn laquunpy eauen sieN alep|puen
aleplpued

101B[N2ED DSOS
{susiiEg) Ansjweyy 1o yeays men
S[eUSlEW [BUORIPRY
ueded uonsenb auy) 1o Jamsue seEpIPULY

SEINUILL OE JNoY | Laousapy Z00Z INNII 61 Aepsaupap
jo8)8 puEe sulajold ‘sislukjog

(o2 (SHALTVS) AHLSINIHD
30D peoueApy

SNOLLYNINYXE YSH NV 3DAIHaNYD QHO4X0

LHIAIATIHIY DNISINDODIH




3 For
Examiner's
Aspirin can be prepared in the laboratory by the reaction of an acyl chioride with salicyiic e
acid.
{c) Draw the full structural formula of the acyl chioride you would use in this reaction.
{2
A solid sample of aspirin prepared using this method was found to be impure.
(d) (i) Name the technique you would use to purify the sample.
..... T R LR LA e e em e e e e e e eem s eae et eeenteaeennerareseesenssnanerrnrravenel 1]
{ii) How would you determine whether the sample is pure?
.................................................... TSP ST PP PUORURUOTPPORPPRPTON P-4 |
2653 Jund2 [Turn over
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Oif of wintergreen is also a painkiller and is sold as a cream to be applied directly to the skin.
It can be made by heating salicylic acid under refiux with an alcohol and a suitable cataiyst.

(e) (i) Complete the equation below to show the structural formula of the alcohol you
would use and the formula of the other product formed.

wz 4oza
g o
+ +
OH OH
saficylic acid aleohot oil of wintergreen other product
[2]
{iiy Name a suitable catalyst for this reaction.
SO | b

Qil of wintergreen can be hydrolysed to give two products.

(fy Complete the equation below to show the siructure of the products formed when oil of
wintergreen is hydrolysed with aqueous sodium hydroxide.

ﬂwo_._m
OJO
+ NaQH ~—— +
OH
product Y product Z
(3
[Total : 15]
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i U
Cisplatin has been found o have toxic side effects, so alternative compounds are being =
investigated. One of these is calied carboplatin.
Carboplatin contains the following ligand, L.
i
H Cc—0"
i
O
Ligand L
Carboplatin has a similar structure to cisplatin, but with ligand L replacing the two chloride
ligands.
{e) Draw the structure of carboplatin below showing how ligand L bonds to the platinum ion.
(3
() What name is given to a ligand, such as ligand L, that has two paoints of attachment to
the metal ion?
.......................................................... OOV ORRUTRRTRRROt | | |
[Total = 20]
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8

s.__:m: archaeologists were excavating a Viking settlement in Coppergate, York, they
discovered an almost perfectly preserved Anglian helmet.

The ground in which the helmet was buried was completely waterlogged which meant that
the parts of the helmet made from iron had corroded very slowly. When the helmet was
excavated it began to corrode very quickly.

(a) Suggest why corrosion of the helmet underground had taken ptace very slowly.

A e e bbb n e ens SRR | |
(b} The first stage of rusting is an electrochemical process involving the following half-
equations.
Fe?*(aq) + 2e- —+  Fels) E¥ =-0.44V reaction 1
0500 + 2H,0() + 46 ——  40H(ag) E¥=+040V reaction 2
{i) Write an overall equation for the fitst stage of the rusting process.
et PO || |
(i) Calculate £_, for the overall reaction in (b)(i).

(iii) Suggest a formula for rust and explain how it is formed from the product of the
reaction in (b)(i).

.................... PO -1
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amount of Hy0, remaining/x 1078 mol
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{b} (i) Plot a graph of the amount of hydrogen peroxide remaining in 10cm? of reaction
mixiure against time on the grid below.

T
H
I
T

EANT AN

[NEEENEEBEDN]

TN
T
T

T
|
T

T
[HNNNY]

T
I

{ o

0 710G 200 300 400 5CG0 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
time/s

(3]

{ii) How does your graph confirm that the reaction is first order with respect to the
concentration of hydrogen peroxide? Show clearly how you arrived at your answer.

e e ee e TTROROTOON -3

in a separate set of experiments, the studants found that the order of reaction with respect to
the catalyst was zero.

{c) (i} Write the rate equation for the reaction.

et oo s 2]

(i} The rate is measured in moldm—=s~. Work out the units of the rate constant,
snowing yous working.

Units of rate constant are ...creeeenneneecceceeenn 2]
[Total : 12)
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§  Amphetamines are synthetic chemicals which can act as stimulants.

The first amphetamine to be marketed was called Benzedring, which was used in World
War |l to enable soldiers o stay awake for long periods of time.

The siruclure of Benzedrine is shown below.

NH,

Benzedrine
(a) Draw an asterisk(*) next to the chiral carbon atom on the structure of Benzedrine.  [1]
A more potent form of the drug is its mirror image Dexedrine.

(b} Draw the 3-dimensional structures of Benzedrine and its mirror image Dexedrine.
(You do not need io label which is which),

mirror

2]

The structures of amphetamines resemble that of noradrenaline. Noradsenaline is a
molecule made in our bodies that affects blood pressure,

The structure of noradrenaline is shown below.

OH
HO

HO

noradrenaline

{¢) (i} MName the functional group circled on noradrenaline.
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The repeating unit of Stanyl is shown below.
] I
O:IAOImrEcO|_w_IAOImr.IJ_
H H/n
Initially Stanyl was rejected because its molecular mass was considered to be too low.
However, Stanyl has recently been produced with a molecular mass in the region of 30 000.
Stamyl has a greater tensile strength and melts at a higher temperature than nylon-6,6.
{c) (i) Stany! melts at a higher temperature than nylon-8,6. Explain why this is so. (You
may assume that the polymer chains have a simitar M.}
RS CUTOTOU PSPPI [4}
(ii) How many repeating units would you expect to be present in a polymer chain of
Stanyl of M 320007
[A: C12; H,1; N,14; O,16]
Answer .......... reerereenieee——ete e .[2]
2853 Jun02 [Turn over

i6

Kevlar is a fire resistant material, which is also much stronger than nylon. The strength of
Keviar is one property which makes it suitable for the replacement of steel cord in tyres.
Keviar belongs to a family of polyamides called aramids.

o Q
—N ZIIA_% Zli%l
h ! !
Keviar

(d} Suggest three other useful properties of Keviar which arise from its structure.

OO

Spiders produce a special type of silk to support their webs. Scientists have discovered that
this silk is, weight for weight, stronger than Kev/ar.

Scientists have isolated the gene responsible for making this silk. They inserted this gene
into E.colf bacteria. The bacteria then produced the silk.

{e) Outline the stages in the genetic engineering technigue that allowed scientists to
transfer the gene and so use E.cofibacteria as an ‘artificiat spider’.

.............................. SRR .

[Total : 18]
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