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Answer all questions in the spaces provided.

1 Scientists state that unsaturated fats are healthier to eat than saturated fats.

The table shows some information about four fats.

Fat content as a percentage (%)
Fat Unsaturated Saturated Meltin% Cp ointin
A 80 20 -11
B 60 40 -5
C 30 70 +4
D 10 90 +63

1 (a) (i) Which fat, A, B, C or D, has the lowest melting point?

(1 mark)

1 (a) (ii) Use the information in the table to describe the pattern between the percentage of
unsaturated fat and the melting point.

1 (a) (iii) Which fat, A, B, C or D, contains the smallest number of carbon carbon double bonds

per gram?

(1 mark)
1 (b) Fat A is reacted with hydrogen (hydrogenated).

State one way in which the physical properties of Fat A are changed by this reaction.

02

G/K69012/Jun11/CHY1H

Do not write
outside the
box



1 (c)

Tick (v) one thing that scientists are not able to do.

One thing that scientists are not able to do

Tick (v)

find out if a fat is unsaturated

show that an unsaturated fat is healthier to eat
than a saturated fat

stop people eating unhealthy fat

change unsaturated fat to saturated fat

Turn over for the next question

(1 mark)
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2 The raw materials used to make the polymer polyvinyl chloride (PVC) are crude oil and
sea salt (sodium chloride).

2 (a) There are three main stages in the production of PVC.
2 (a) (i) Stage 1 Cracking of hydrocarbons from crude oil produces ethene, CoH,
CioHp —— CgHyg + CoHy
How are hydrocarbons cracked?

(2 marks)
2 (a) (ii)) Stage 2 Electrolysis of sodium chloride solution produces chlorine.
Ethene from Stage 1 is then reacted with this chlorine.
One of the hydrogen atoms in each ethene molecule is replaced by a chlorine atom to
produce vinyl chloride.

Complete the chemical equation by writing in the formula of the product vinyl chloride.

02H4 + C|2 B e, + HCI
(1 mark)

2 (a) (iii) Stage 3 Polymerisation of vinyl chloride produces polyvinyl chloride (PVC).

Complete the chemical equation by drawing in the missing bonds of the product, PVC.

IT IT H H
n C|3= C E— c C
|

H Cl H Cl|n

Vinyl chloride PVC
(1 mark)
Question 2 continues on the next page
Turn over »
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2 (b) Unplasticised polyvinyl chloride (uPVC) is used to make door and window frames.
PVC with a plasticiser added is used to make cling film for wrapping food.
A plasticiser is a chemical compound.
A student investigated how the percentage of plasticiser added to PVC affected its
flexibility.
The student measured the bending of PVC samples when a mass was added.
PVC sample 7
L = -
N
Mass with a pointer
The student’s results are shown in the table.
Sample Percenta_g(.e (%) Bending of PVC sample in mm
of PVC of plasticiser
added Test 1 Test 2 Test 3 Test 4 Mean
A 0 2 3 3 4 3
B 5 22 15 23 24
C 10 27 27 29 29 28
D 15 34 35 35 36 35
2 (b) (i) Each PVC sample should be the same size to make it a fair test.

Explain why.
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2 (b) (ii) The student repeated the test four times for each sample.
Explain why.
(1 mark)
2 (b) (iii) Calculate the mean value for sample B.
(2 marks)
2 (b) (iv) Each of the samples bent the most in test 4.
Suggest a possible reason for this.
(1 mark)
2 (c) Suggest why unplasticised polyvinyl chloride (uPVC) is used to make door and window
frames.
(1 mark)
10
Turn over for the next question
Turn over »
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3 The diagram shows an electric plug.

Pure copper

3 (a) Brass is used for the pins because it is harder than pure copper. Use the particle
diagrams to help you to explain why.

(2 marks)

Question 3 continues on the next page

Turn over »
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3 (b)

3 (b) (i)

3 (b) (ii)

An ore contains a mixture of zinc carbonate and lead carbonate. Zinc and lead are
produced from this ore by two reactions.

Reaction 1: The carbonates in the ore are converted into a mixture of zinc oxide and
lead oxide.

Name this type of reaction. ...........oeeiiiiiiii e

HOW iS thiS r€aCtION ONE? ... e et

(2 marks)

Reaction 2: The metal oxides are mixed with carbon and heated in a furnace to
produce zinc and lead.

Explain why zinc and lead are produced.

(2 marks)
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3 (b) (iii) The diagram represents a furnace used to produce zinc and lead from their oxides.

Mixture of zinc oxide,
lead oxide and carbon

|

g

—> Zinc gas

Temperature
of 1300°C

Furnace

Air in—»

2

| Liquid lead

L —>Liquid lead

Melting Boiling - 3
Metal point in °C point in °C Density in g per cm
Lead 328 1751 11.3
Zinc 420 908 7.1

Use the diagram and the information in the table to explain how zinc and lead are
separated in the furnace.

(2 marks)

Turn over for the next question
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4

4 (a)

4 (b)

This is part of an article about food additives.

THE PERIL OF FOOD ADDITIVES

Some orange drinks contain the additives E102 (Tartrazine),
E104 (Quinoline Yellow) and E110 (Sunset Yellow).
These three additives are thought to cause hyperactivity in children.

State two reasons why a manufacturer could justify the use of these additives.

(2 marks)
Some scientists asked 4000 twelve year-old children to help them to investigate if there
is a link between these three additives and hyperactivity.

How would the scientists use these 4000 children to investigate if there is a link
between these three additives and hyperactivity in children?

(4 marks)
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4 (c)

4 (c) (i)

4 (c) (ii)

A manufacturer used an independent scientist to show that their orange drink did not
contain these three additives.

Suggest why the manufacturer would use a scientist who was independent instead of
using their own scientist.

The scientist had samples of E102, E104 and E110 and the orange drink. The scientist
used paper chromatography for the test.

Describe how the scientist could use the results to show that the orange drink did

not contain any of these three additives. (You may include a diagram of the paper
chromatography results.)

(2 marks)

Turn over for the next question
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5 Crude oil is a mixture of hydrocarbons. Most of these hydrocarbons are alkanes.
5 (a) The general formula of an alkane is C Hop 42
Complete the structural formula for the alkane that has six carbon atoms in its molecules.
H H H H
[
H—C—C—C—C
Yon b
(1 mark)
5 (b) The boiling points of alkanes are linked to the number of carbon atoms in their molecules.
80
60 ;
40 ;
20 =
o} £
—20;
Boiling —40-;
point B
in °C -601
—80-%
—100-%
—120-%
—140-%
—160-%
~180 Number of carbon atoms in molecules
5 (b) (i) Describe the link between the number of carbon atoms in an alkane molecule and its

boiling point.
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5 (b) (ii)

5 (c)

5 (c) (i)

5 (c) (ii)

5 (c) (iii)

Suggest two reasons why all of the alkanes in the bar chart are better fuels than the
alkane with the formula C5pHgo

(2 marks)

During the last 200 million years the carbon cycle has maintained the percentage of
carbon dioxide in the atmosphere at about 0.03 %.

Over the last 100 years the percentage of carbon dioxide in the atmosphere has
increased to about 0.04 %.

Most of this increase is caused by burning fossil fuels to heat buildings, to generate
electricity and to power our transport.

Fossil fuels contain carbon that has been locked up for millions of years.

Burning fossil fuels, such as petrol, releases this locked up carbon. Balance the
chemical equation for the combustion of one of the alkanes in petrol.

2 C8H18 + 25 02 G COZ + Hzo

(1 mark)
Where did the carbon that is locked up in fossil fuels come from?

(1 mark)
The burning of fossil fuels has caused the percentage of carbon dioxide in the
atmosphere to increase to above 0.03 %.
Explain why.

(2 marks)
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Average
percentage
change in
exhaust
emissions

Petroleum diesel is produced from crude oil.

Most vehicles that use petroleum diesel as fuel can also use biodiesel or a mixture of
these two fuels. In the UK (in 2010) there must be 5% biodiesel in all petroleum diesel
fuel.

Biodiesel is produced from plant oils such as soya. The crops used to produce
biodiesel can also be used to feed humans. The benefit that biodiesel is ‘carbon
neutral’ is outweighed by the increasing demand for crops. This increasing demand is
causing forests to be burnt to provide land for crops to produce biodiesel. Only a huge
fall in the price of petroleum diesel would halt the increasing use of biodiesel.

The graph shows the average percentage change in exhaust emissions from vehicles
using different mixtures of petroleum diesel and biodiesel.
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There is no difference in carbon dioxide emissions for all mixtures of petroleum diesel
and biodiesel.

Use the information and your knowledge and understanding to evaluate the use of plant
oils to produce biodiesel.

Remember to give a conclusion to your evaluation.

END OF QUESTIONS
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