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Answer ALL the questions.  Write your answers in the spaces provided.

1. The table gives information about some of the halogens.

(a) Complete the table.
(2)

(b) Sea water contains bromide ions.
Bromine is obtained by passing chlorine into sea water.

(i) Explain why this reaction occurs.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(ii) Suggest why fluorine is not used to obtain bromine from sea water.

................................................................................................................................
(1)

(c) Chlorine reacts with sodium to form sodium chloride.

Write the balanced equation for this reaction.

.......................................................................................................................................
(3)
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name atomic
number

physical state at room
temperature (20 °C)

melting point
(°C)

boiling point
(°C)

fluorine 9 gas –220 –188

chlorine gas –101 –35

bromine 35 –7 59

iodine 53 solid 114 187
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2. Crude oil is an important raw material.
This apparatus can be used in the laboratory to separate crude oil into fractions.

The table gives information about four fractions that were separated using this apparatus.

(a) What name is given to the process used to separate crude oil into fractions?

.......................................................................................................................................
(1)

*N21414A0408*

fraction boiling point range thickness how it burns number of carbon
atoms in molecule

1 below 70 °C runny easily with
no smoke 4–6

2 between 70 °C
and 120 °C

fairly
runny

quite easily
with some smoke 6–8

3 between 120 °C
and 170 °C thicker harder to burn

with some smoke 8–10

4 between 170 °C
and 240 °C

very
thick

very hard to burn
with smoky flame 10–16

thermometer
(which can measure
up to 360 °C)

heat

fraction 3 fraction 2 fraction 1

ceramic wool
soaked in
crude oil
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(b) (i) Explain, in terms of molecules, why fraction 4 is less runny than fraction 1.

................................................................................................................................
(1)

(ii) Suggest why fraction 4 burns with a smoky flame.

................................................................................................................................
(1)

(c) Most scientists believe that crude oil is a fossil fuel formed millions of years ago from
small sea creatures called plankton.
Professor Thomas Gold claims that this is not true.  He believes that the oil was
formed at the same time as the Earth and continues to rise from deep below the
Earth’s surface.

Suggest why it is difficult for Professor Gold to have his ideas accepted.

.......................................................................................................................................
(1)

(d) The following was printed on a plastic bag.

Biodegradable plastics are made from plant materials.
Explain why it is better for the environment if we use biodegradable rather than 
non-biodegradable plastics.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(3)
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100% degradable
From date of production this bag degrades

in a maximum of 18 months, unlike conventional
plastic which potentially lasts one million years
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3. (a) Calcium oxide is made by heating limestone

CaCO3 → CaO + CO2

What name is given to this type of reaction?

.......................................................................................................................................
(2)

(b) If water is slowly added to lumps of calcium oxide, calcium hydroxide is formed.

(i) Describe what you would see during this reaction.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(ii) Write the balanced equation for this reaction.

................................................................................................................................
(2)
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(c) Another important reaction which needs heat is the cracking of certain crude oil
fractions.

(i) State two reasons why cracking is important.

1. ............................................................................................................................

2. ............................................................................................................................
(2)

(ii) Explain why catalysts are used when crude oil fractions are cracked.

................................................................................................................................

................................................................................................................................
(1)

(iii) Explain why the catalysts used in cracking can be used more than once.

................................................................................................................................

................................................................................................................................
(1)

(iv) Ethene can be obtained by cracking.

Describe a test to show ethene is unsaturated.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)
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4. Lightsticks give out light when two chemicals react together.

The instructions state that the lightsticks are best used at temperatures between 21°C and
32 °C.
Below 21 °C the light is less bright but lasts for longer.
Above 32 °C the light is brighter but lasts for a shorter time.

Use your knowledge of chemical reactions to explain why both the brightness and length
of use are affected by temperature.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................
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