











9. Alkenes can undergo different reactions.

(a) In ozonolysis an alkene reacts with ozone forming two molecules. The
ozonolysis of hex-3-ene is shown.

hex-3-ene

Draw the products formed by the ozonolysis of hex-2-ene.

(b) Potassium permanganate can be used to convert alkenes into two molecules.

The conversion of pent-1-ene is shown.

H H H H H H

I 0
H-C-C C C=C H-—H C C CC + CO,

N LT Don

H HH H H H H H

molecule X

(1) Name molecule X.

(11) State the test for carbon dioxide.
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10. Some waterproof clothing contains a thin layer of the plastic PTFE.

(a) PTFE is heated and reshaped to make thin layers.

What term is used to describe a plastic which can be heated and

reshaped?
1
(b) (1) PTFE is a polymer made from the monomer shown.
F F
C=c
P
Draw a section of the PTFE polymer, showing three monomer
units joined together.
1
(11) Name this type of polymerisation reaction.
1
(¢) Name a toxic gas produced when PTFE is burned.
1
“)
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11.

Migraine, a type of headache, is caused
when calcium ions promote the release of a
chemical called CGRP in the nervous
tissues. Scientists are using cone snails to
develop a treatment for migraine. Cone
snails produce a chemical which can be
used to prevent the release of CGRP.

(a) What is the electron arrangement for a calcium ion, Ca®"?

(b) CGRP is formed from different amino acids.
A short sequence of CGRP is shown.

SH COOH CH

| | |
H CH, O H CH, O H HCOHO

| [ [ I
TN O CIN T Cr G N O
H H H

(1) a peptide link in the above section.

(11) Draw one of the amino acids used to form the above section.

3
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12. Fats and oils are examples of esters.

The structure of the fat glyceryl

tristearate is shown below.

(@)

(b)

(o)

C571_1110()6

glyceryl tristearate

T
H—T— 0—C—CyH,
I
H—(’?— O—S—C17H3S
I
H—c|:— 0O—C—C_H,,
H

Draw an ester group.

Fats and oils can be broken down to form glycerol and fatty acids.

Name this type of chemical reaction.

The equation below shows the breakdown of glyceryl tristearate to form
glycerol and stearic acid.

water glycerol stearic acid

GFM =890 g

[X012/11/02]

Calculate the mass of stearic acid produced from 8:9g of glyceryl
tristearate.

g
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13.

When a hippopotamus is seen out of
water it looks as though it is bleeding.
This is due to a red coloured secretion
- which protects the hippopotamus
| against sunburn caused by UVB
radiation. Scientists have found that
one of the active ingredients in this
natural sunscreen is a chemical called
hipposudoric acid.

T
C—OH
L W
C— /C\ /C//
VAl CT™\
H—C\ \\C C/ C—H
o TN c//
| o C C
HO—C—C \ / H
I\ O OH
i H

hipposudoric acid

(a) (1) Suggest a pH value for hipposudoric acid.

(i1) Hipposudoric acid contains a hydroxyl group.

[X012/11/02]

the hydroxyl group in the structure of hipposudoric acid.
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13. (continued)

(b) Bottles of sun cream display a sun protection factor which gives an
indication of how well the sun cream protects against UVB radiation.

The table gives information about sun protection factors.

Sun protection factor

0 2

4

8

15

30 50

UVB radiation screened (%)

0 50

70

88

94

97 98

Draw a line graph to show the percentage of UVB radiation screened by
different sun protection factors.

(Additional graph paper, if required, can be found on Page twenty-eight.)

[X012/11/02]
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14. A student’s report is shown for the PPA “Reaction of metals with oxygen”.

Title Reactions of Metals with Oxygen Date 15/11/12
Aim

Procedure 'The apparatus required to carry out the experiment was
collected and assembled as shown.

mineral wool

potassium

permanganate
heat  magnesium ribbon

Results

Metal Observations

zinc moderately fast reaction

magnesium

copper

(a) State the aim of the experiment.

(b) Why is potassium permanganate used in this experiment?

(¢) Complete the table to show the observations for magnesium and copper. 1

(d) For safety reasons this experiment would not be carried out with
potassium metal.

Suggest a reason for this.
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15. Titanium metal is used to make dental braces.

Titanium is extracted from its ore in the Kroll process. One step in this
process involves the displacement of titanium chloride by sodium metal.

The equation is shown.
4Na + TiCl, ——  4NaCl + Ti

(a) What does this method of extraction tell you about the reactivity of
titanium metal compared to sodium metal?

1
(b) During the displacement, sodium atoms, Na, form sodium ions, Na".
Write the ion-electron equation for this change.
1
(¢) 'The displacement reaction is carried out in an atmosphere of the noble
gas, argon.
Suggest why an argon atmosphere is used.
1
3)

[END OF QUESTION PAPER)]
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