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Achievement
Demonstrate understanding of aspects
of carbon chemistry.

Achievement with Merit
Demonstrate in-depth understanding of
aspects of carbon chemistry.

Achievement with Excellence
Demonstrate comprehensive
understanding of aspects of carbon
chemistry.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.
You should attempt ALL the questions in this booklet.
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QUESTION ONE
(a)
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Draw the structural formulae of propane and propene in the boxes below.
Propane

(b)

Propene

Propene is used to make the polymer polypropene.
In the box below, draw a section of the polymer polypropene with THREE repeating units.

(c)

The boiling point for ethene is –104°C and propene is –48°C.
Why does propene have a higher boiling point than ethene?
Explain your answer.
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(d)

Explain why propene can be used to make polymers, but propane cannot.
In your answer, you should explain the chemical reaction that occurs between propene
molecules to form the polymer, polypropene.
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QUESTION TWO
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Crude oil is fractionally distilled in tall towers, like the one shown in the diagram below.

Crude oil vapour

(a)

(i)

		

(ii)

Why must crude oil be fractionally distilled before it can be used?
Explain your answer.

Explain why smaller hydrocarbons are collected at the top of the tower.
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(b)

Complete the equation for the cracking of decane, C10H22, to produce pentane and two other
products.

C10H22 →

(c)

+

+

Contrast the processes of fractional distillation and cracking.
In your answer, you should refer to relevant physical and / or chemical properties of
hydrocarbons.

There is more space for your
answer to this question on the
following page.
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QUESTION THREE
(a)

(i)
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Draw the structural formulae of heptane and methanol in the boxes below.
Heptane

Methanol

(ii)

(b)

Explain why heptane is classified as a hydrocarbon, while methanol is not.

Heptane and methanol are both colourless liquids at room temperature (25°C).
How could water be used to distinguish between separate samples of heptane and methanol?
In your answer, you should include any observations that would be made, and explain the
physical properties of BOTH compounds that allow this identification.

Question Three continues
on the following page.
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(c)

Both heptane and methanol can be used as fuels and can undergo both complete and
incomplete combustion.
Analyse the combustion reactions of the two fuels – heptane and methanol.
In your answer, you should include:
•

a description of the observations that would be made for both complete and incomplete
combustion of EITHER heptane OR methanol

•

an explanation of the effect on human health for TWO combustion products from the
incomplete combustion of EITHER heptane OR methanol

•

an explanation of the advantages of using methanol as a fuel compared to heptane

•

a balanced symbol equation for the complete combustion of each fuel.
Balanced symbol equation for the complete combustion of heptane:

Balanced symbol equation for the complete combustion of methanol:
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QUESTION
NUMBER

Extra paper if required.
Write the question number(s) if applicable.
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