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For
3 Examiner's
I
Plastics made from PET are very strong. They are used to manufacture thin-walled tubing .
for use in medical products.
{(e) (i) What is the strongest type of intermolecular force which exists between the
polymer chains of PET?
................................. 1]
{(ii) Complete the diagram below to show clearly how this type of intermolecular farce
resuits between the polymer chains:
= draw dotted lines to show where these intermolecular forces occur;
» label the structures to show how these infermolecular forces arise.
i i
—CH,—CH,—0—C C—0—
I i
—CH,—CH,—0—C C—0—
(3]
A polymer related to PET, polymer X, has been produced. A repeating unit of this is shown
below.
i
OIM|OIm|O|O©
ﬂl
o n
Polymer X
(f) Explain why the melting temperature of PET{around 600 °C) is higher than the melting .
temperature of polymer X (around 209 °C).
Total : 16]
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Aspartame is sold under the trade name Nutrasweet lts sweetness was discovered

accidentally by a chemist trying to make an antt ulcer drug. He forgot to wash his hands and
noticed a sweet taste on his fingers.

(a) The chemist had a sample of impure solid aspartame, Describe how he could produce a
pure sample of aspartame by recrystaliisation using methanol as a solvent. fn this
question one mark is available for quality of written communication.

e AR R RRe e eeee e AR RS eeSt et ettt rene e wlB]

The structure of aspartame is shown below.

%I
=0
_ aspartame
CH, O CH,
Lol |- P
HN— G —C—N—0—c{
_ L 0—CH,
H H H

(b) Cleary circle the following functional groups on the structure of aspartame.

The amide group. Label this X.
The carboxylic acid group. Label this Y 2]

Aspartame is a chiral molecule. It contains two chiral carbon atoms.

(e} (i) On the structure of asparame above identify each of the two chiral carbon atoms
with an asterisk *, 2]

{ti} What featuve makes a carbon atom chiral?

SN s §
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Local anaesthetics such as benzocaine are used to provide a temporary loss of pain to
areas of the body. They work by interrupting signals sent along the nerves to the brain.

Benzocaine can be prepared in the laberatory from 4-nitrobenzoic acid in two steps. These
are shown below.

Q CH o} OCH_CH
N // 4 2~"a

C G

step 1
+ reactant X —— + product Y

catalyst

ZOM ZOM

4-nitrobenzolc acid ethyl-4-nitrchenzoate

step 2

9
Ny’

OCH,CH,

NH,,
benzocaine

(a) (i) Draw the structures of reactant X and product Y in step 1 in the boxes below.

reactant X product ¥

(2]

(1) Name a suitable catalyst for the reaction in step 1.

- Rt tm b b et saend ST U | |
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Compound Z can be used in place of 4-nitrobenzoic acid in step 1. Compound Z contains an
acyl chloride group and reacts much faster than 4-nitrobenzoic acid to give ethyl-4-nitrobenzoate.

(b) Draw the structure of compound Z showing the full structural formula of the acyl
chlgride group.

[2]

When benzocaine is hydrolysed an alcohol with M, 46 is isolated. The identity of this alcohol
is confirmed using proton n.m.r..

The n.mur. spectrum is shown below.

3H

2H

1H ™S

Absorption

T T T T T T T T T T T
109 8 7 6 5 32 1 0
Chemical shift

{¢) (i) Use the spectrum above and the data sheet which accompanies this paper to
determine the type of proton responsible for each of the chemical shifts.

chermnical shift from | relative number of type of proton
speactrum protons
1.2 3
27 1
3.8 2
{3l

(i) Use the information to suggest the full structural formula of this alcohol.
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A hoard of bronze axes was found in Yearsley Common in Yorkshire. They are believed to
date back to the Bronze Age (around 2000 B.C.) when bronze was used to make tools.

Bronze is an alloy of copper and tin and is much sironger than copper alone.

{a) Explain in terms of the arrangement of atoms how afloying Increases the sirength of
copper.

A chemist determined the amount of copper in a sample of bronze by the following method.

= 0.200g of bronze were treated with concentrated nitric acid.

= A precipitate of tin{lV) oxide formed and this was filtered off.

»  The remaining blue solution contained Cu2Haq) ions and was made up to 100 cm® with
water in a volumetric flask (solution P).

= The concentration of Cu2*(ag) ions in solution P was determined using a colorimeter.

The chemist produced the calibration graph shown below.

1.00

0.80

0.60

Abscrbance

0.40 A

0.20

1.0 2.0 3.0 4.0 5.0

Concentration of Cu*(aq) ions/x 10™2mol dm=

2853 Jan02
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{b) Outline the steps the chemist would take to produce a calibration graph to use in the
determination.

Solution P was found to give an absorbance reading of 0.48.

() (i) Whatis the concentration of the Cu*(aq) ions in moldm™ in Solution P?

(i) Calculate the mass of copper present in the sample of bronze. (A, Cu, 63.5)

ANSWET = ovvvvrrvsrmrrerrsrrasenneeeeen@ [3]

(

} Use your answer from (if) to calculate the percentage of copper present in the
sample of bronze.

Answer = . 1]

[Total : 12]
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The equilibrium constant in (e) is called the stability constant K, [CuCI,(H.0),F~. The

lable below gives information about the stability constants /K, of three complex ions of : . L =
oovan

e

e = =
complex ion colour | Ig K ; e smwwtﬁm% i e -

_mc
[CUCLMOLE | vellow 5.6 . - -
[Cu(NHy){H,0), 12+ | viotet 13.1 - - .
_!Hoimw&m:v, pale blus | 18.1

(g) Use the information in the table to predict what you would expect to see when

(i} a solution containing edta*" ions is added to the green solution in (e). until just in
excess. Explain your answer

.......... s

(i) concentrated ammonia solution is added to the solution formed in {g)(i). Explain
your answer.

b esteesemm e eeee e e en e neeeeeeeeess 12]

[Total : 19]
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