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Materials
For this paper you must have:
● the Periodic Table/Data Sheet, provided as an insert (enclosed)
● a ruler with millimetre measurements
● a calculator, which you are expected to use where appropriate.

Instructions
● Use black ink or black ball-point pen.
● Fill in the boxes at the top of this page.
● Answer all questions.
● You must answer the questions in the spaces provided. Do not write outside the box around

each page or on blank pages.
● All working must be shown.
● Do all rough work in this book. Cross through any work you do not want to be marked.

Information
● The Periodic Table/Data Sheet is provided as in insert.
● You are reminded of the need for good English and clear presentation in your answers.
● When answering questions you need to make sure that your answer:

- is clear, logical, sensibly structured
- fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.
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Q5. There has been research into fuels for car engines.

The flashpoint is the lowest temperature a fuel vapour ignites in air.

(a) The melting point of ethanol is precise but the other melting points are approximate.

Suggest why.

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

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

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

 Fuel Content Melting
point in °C

Flashpoint
in °C

Energy released
in MJ per litre

Ethanol C
2
H

5
OH −114 +14 21.2

 Diesel hydrocarbons About −24 +64 38.6

 Petrol hydrocarbons About −57 −45 34.8

 Rapeseed oil fats About +5 +130 32.8

(b) Ethanol is produced by fermentation of sugar cane. Rapeseed oil is produced by pressing
rapeseeds. Waste plant material from both processes is used to feed animals.

(i) Describe how the process of fermentation is done.

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

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

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

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

(ii) Carbon neutral fuels do not increase the amount of carbon dioxide in the
atmosphere.

Suggest why using a biofuel, such as ethanol or rapeseed oil, is thought to be carbon
neutral.

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

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

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

...............................................................................................................
(2)
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(c) When any fuel from the table is used in a car engine, the exhaust gases contain nitrogen
oxides.

Explain why.

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

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

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

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

(d) Evaluate replacing petrol with ethanol as a fuel for cars.

To gain full marks you should give a justified conclusion.

Use the information from the table and your knowledge to answer this question.

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

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

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

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

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

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

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

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

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

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

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

........................................................................................................................
(4)

(Total 12 marks)
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Q6.  Since 2000 there has been a lot more research into alternative, environmentally-friendly fuels
for road transport.

Several pollutants are found in the exhaust emissions produced when fossil fuels are used for
road transport.

Carbon monoxide (CO) interferes with the way that red blood cells carry oxygen. Carbon dioxide
(CO

2
) increases the level of carbon dioxide in the atmosphere and causes global warming.

Oxides of nitrogen (NO
x
) are produced at high temperatures when nitrogen and oxygen from the

atmosphere combine.

Sulfur dioxide (SO
2
) is produced when sulfur impurities in the fuel combine with oxygen in the

atmosphere.

Tiny particles of solids are produced when the fuel does not burn completely.

This increases the level of particulates (PM10) in the atmosphere.

(a)  Name the environmental effect caused by:

(i)  oxides of nitrogen (NO
x
) and sulfur dioxide (SO

2
)

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

(ii)  the increased level of particulates (PM10).

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

(b)  Diesel obtained from crude oil is often called fossil diesel. Biodiesel can be made from
many vegetable oils. One research project compared the exhaust emissions when fossil
diesel or biodiesel were used as fuels.

Some of the relative amounts of these exhaust emissions are shown in the bar chart.
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(i)  Use your knowledge and the information above to explain the environmental benefits
of using biodiesel as a sustainable, low pollution fuel.

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

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

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

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

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

...........................................................................................................................
(3)

(ii)  Biodiesel is called a green fuel.

 This is because the life-cycle emission of carbon dioxide from biodiesel is less than
that from fossil diesel.

 Use your knowledge and the information above to explain why biodiesel’s contribution
to global warming is considered to be much less than that of fossil diesel.

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

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

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

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

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

...........................................................................................................................
(3)

(Total 8 marks)

Q7.  The high demand for petrol (octane) can be met by breaking down longer hydrocarbons,
such as decane, by a process known as cracking.

(a)  Apart from heat, what is used to make the rate of this reaction faster?

....................................................................................................................................
(1)
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(b)  Octane is a hydrocarbon.

(i)  What does hydrocarbon mean?

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

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

(ii)  Give the molecular formula of octane.

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

(c)  The hydrocarbon X is used to make poly(ethene).

(i)  What is the name of X?

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

(ii)  What is the name of the process in which X is changed into poly(ethene)?

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

(Total 5 marks)
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