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Answer all  the questions. 

1 This question is about air pollution. 

(a) The graphs show nitrogen dioxide pollution in the air and the number of hospital admissions 
for asthma between 1996 and 2006. 

 
 

Hospital 
admissions per 
10,000 people 

year 

average 
nitrogen 

dioxide level in 
UK towns 
in µg/m3

average nitrogen 
dioxide level in the 

towns in µg/m3 

year 

hospital admissions for asthma 

average nitrogen dioxide levels 
in UK tow ns

(i) What was the number of hospital admissions per 10 000 people when the average 
nitrogen dioxide level in towns reached 40 µg / m3? 

 
 answer = ......................................  [1] 
 

(ii) Between 1997 and 2006 the number of hospital admissions for asthma halved. 

What was the change in average nitrogen dioxide levels in that time? 

 
 answer = .......................... µg / m3 [1]  
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  (iii)  Use the graphs to explain the difference between correlation and cause. 

 The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

 
........................................................................................................................................  [6] 

 

(b) Between 1996 and 2006 the number of miles driven by motor vehicles in the UK increased 
by 50 %. 

During this time, the amount of pollution by nitrogen dioxide decreased. 

Here are five ways that pollution from vehicle exhausts could have been reduced. 
 

1 manufacturing cars with more efficient engines 

2 using low sulfur fuels 

3 installing catalytic converters in cars 

4 introducing congestion charges in cities 

5 encouraging people to travel by public transport 

 
Which of these ways would account for the decrease  in nitrogen dioxide pollution even 
though the distance driven by vehicles increased ? 

Write down the numbers of the two  correct answers. 

 

 ...................... and...................... [2] 

 [Total: 10] 
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2 (a) Ethene is a hydrocarbon.  Ethene burns to make carbon dioxide and water. 

Complete the diagram to show this reaction. 
 

 

+ 

 

 

 

+ 

 

ethene  oxygen  carbon dioxide  water 
       

Key  carbon atom  hydrogen atom  oxygen atom 

  [3] 
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(b) A scientist analyses the products of combustion of ethene. 

He collects all the products of the reaction. 

His results are shown in the table. 

product mass 
in g 

carbon dioxide  82.0 

water vapour  70.2 

carbon monoxide  52.0 

carbon  2.0 

total  206.2 

 

(i) What is the percentage by mass of carbon monoxide? 

 

 percentage by mass = .......................... %     [1] 

 

(ii) What can be concluded from these results about the conditions in which combustion 
occurred? 

Explain your answer. 
 

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

 

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

 

    ........................................................................................................................................  [2] 

 [Total: 6] 
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3 The Earth’s early atmosphere was formed by volcanic activity. 

It consisted of water vapour and carbon dioxide, but no oxygen. 

Explain how the amounts of carbon dioxide, water vapour and oxygen have changed from the 
Earth’s early atmosphere to today’s atmosphere. 

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

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

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

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

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

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

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

 
.......................................................................................................................................................  [4] 

  [Total: 4] 
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4 The table shows how the Olympic record height for the pole vault event has increased over the 
last 60 years. 

It also shows the material used to make the pole. 
 

 

year that record 
was broken 

Olympic record 
in metres 

material used to make 
the pole 

1948 4.45 bamboo 

1952 4.55 bamboo 

1960 4.70 bamboo 

1964 5.10 polymer and glass fibre 

1968 5.40 polymer and glass fibre 

1972 5.50 polymer and glass fibre 

1980 5.80 polymer and glass fibre 

1988 5.90 polymer and glass fibre 

2004 5.95 polymer and glass fibre 

2008 5.96 polymer and glass fibre 

 

(a) Here are four statements about the pole vault Olympic record height. 

Use the evidence in the table to evaluate each statement. 

Put a tick () in the correct box next to each statement to show whether it is true  or false . 
 

true   false  

The Olympic record increased at least 0.5 m every 20 
years. 
 
The biggest increase in the Olympic record was when 
the material used to make the poles changed. 
 
The Olympic record increased more between 1988 and 
2008 than between 1948 and 1960. 
 
The average increase in the Olympic record over the 
period of the table is about 0.1 m every 4 years. 

  

  

  

  

  [2] 
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(b) Anna and Nick are investigating the properties of vaulting poles. 

They know that flexibility (how far the pole bends) is an important property. 

They support a pole at both ends as shown in the diagram. 

They hang a 200 N weight from the centre of the pole and measure how far the pole bends. 
 

 
 

  (i)  They repeat this measurement five times. 

Suggest reasons why. 

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

 
........................................................................................................................................  [2] 

 
Here are their results. 
 

test number 1 2 3 4 5 

how far the pole bends in cm 11.4 10.9 11.5 11.0 11.2 

 

  (ii)  Suggest why the results of the five tests are different. 

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

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

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

 
........................................................................................................................................  [2] 
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(c) Anna and Nick use the same test on a different vaulting pole. 

Here are the results for the second pole. 
 

test number 1 2 3 4 5 

how far the pole bends in cm 12.4 12.9 11.9 11.8 12.5 

 

  (i)  Work out the best estimate of how far each pole bends. 

 

 

 

 

 first pole = ......................... cm  
 

 second pole = ......................... cm 

 [1] 
 

  (ii)  Anna looks at the best estimates for both poles and concludes that the two poles have 
different flexibility. 

Comment on whether Anna is correct to come to this conclusion? Justify your answer. 

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

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

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

 
........................................................................................................................................  [2] 

 [Total: 9] 
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5 Read the newspaper article. 

 

Skincare creams use nanotechnology 

Nanoparticles are put in face creams and sunscreens. 

These creams are easy to apply and invisible on the skin. 

Some scientists are worried about the effects of nanoparticles on the body. 

At the moment it is impossible for consumers to tell if the creams contain nanoparticles. 

 

Use your knowledge of nanoparticles to explain why some scientists may be worried about the 
effects of using these particles in creams. 

Suggest what actions should be taken to reduce the concerns of experts and consumers. 

 The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

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

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

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

 
...................................................................................................................................................  [6] 

 [Total: 6] 
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6 This question is about changing the properties of a polymer by changing its molecules. 

 (a) Draw straight lines to link each change in the polymer’s property  to how it is done . 

One has been done for you. 

 

change in the 
pol ymer’s 
property 

 how it is done 

 
polythene bags 

are made stronger  cross-linking 

   

the melting point 
of melamine is 

increased 
 

increasing the 
chain length 

   

PVC is made 
more flexible  

increasing the 
crystallinity 

   

the density of 
polyethylene is 

increased 
 

plasticisers 
between the 

polymer chains 

  [2] 
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(b) ‘Vulcanised’ rubber is made by heating natural rubber with sulfur. 

  The sulfur atoms form cross-links between the polymer chains. 

The more cross-links between the polymer chains, the higher the melting point of the 
‘vulcanised’ rubber, and the harder it becomes. 

Why does the amount of cross-linking  have these effects? 

Put a tick () in the correct box next to each possible reason, to show whether the reason is 
true  or false . 

 true false 

There are larger forces between the polymer chains. 
  

There are smaller forces within the polymer chains. 
  

The polymer chains are increased in length. 
  

The polymer chains are forced further apart. 
  

It becomes more difficult for the polymer chains to break away 
from one another. 

  

The polymer chains become tangled. 
  

The polymer chains can slide past one another more easily. 
  

 [2]  
 

  [Total: 4]  
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7 A website gives information about salt in the diet. 

 

The maximum amount of salt a person should eat in a day is: 
 

1 to 3 years old – 2 g salt per day

4 to 6 years old – 3 g salt per day

7 to 10 years old – 5 g salt per day

11 years old and over – 6 g salt per day

(a) (i)   Describe carefully the relationship between age and the daily maximum amount of salt. 

 

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

........................................................................................................................................  [1] 

 

(ii)  Tom thinks that the daily maximum intake of salt should be linked to a person’s body 
mass rather than to their age. 

Explain why a person’s body mass may be more important than their age when 
deciding how much salt they can safely eat in a day. 

 

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

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

........................................................................................................................................  [2]  

© OCR 2011 SPECIMEN Turn over 



14 

© OCR 2011 SPECIMEN 

(b) Many food companies add salt to improve the taste of their food. Salt is also a food 
preservative. 

Food companies are being told to reduce the amount of salt in their products. 

Explain why 

 food companies may not want  to lower the amount of salt in their food 

 food companies should be made  to lower the amount of salt in their foods. 

 The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

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

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

 
................................................................................................................................................  [6] 

 [Total: 9]  
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8 Salt is found underneath the ground in some parts of the UK. 

It can be obtained by solution mining. 
 

 
 

layer of mud and rocks 
 
 
 
 
 
layer of rock salt 

(a) The diagram shows part of the process for solution mining of salt. 

Here are some statements about solution mining of salt. 

Not all of the statements are correct, and they are in the wrong order. 
 

A Water dissolves the salt. 

B Water is pumped down the inner and outer pipes. 

C Water is pumped down the outer pipe. 

D Salt solution is pumped to the chemical plant when required. 

E Salt solution is stored above the ground. 

F Rock salt is dug out of the cavern. 

G Pressure pushes salt solution up to the surface. 
 

Choose the correct steps and then fill in the boxes to show the right order. 

One has been done for you. 
 

    D 

  [2] 
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(b) Describe ways that solution mining can affect the environment near the mine. 

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

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

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

 
................................................................................................................................................  [2] 

 [Total: 4] 
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9 Some people have milk delivered to their houses. The milk is contained in glass bottles. 

When the glass bottles are empty they are collected, cleaned and re-used. 

Other people buy milk in plastic bottles from the supermarkets. 

When the milk has been used the plastic bottles are thrown away. 

  

 
The table gives information about the energy used to make glass bottles and plastic bottles. It 
also gives information about the energy used in washing, filling and delivering the bottles. 

 

 energy used in MJ 

 re-usable glass 
bottle 

non-reusable 
plastic bottle 

manufacturing the bottle 7.2 4.7 

washing, filling and delivering the bottle 2.5 2.2 

 

 

 

 

 

 

(a) How many times must a glass bottle be re-used for there to be an energy saving compared 
to using non-returnable plastic bottles? 

You must show your working. 

 

 

 

 

 

 

 number of times = ........................... [2]  
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(b) Some students are talking about the disposal of plastic bottles by incineration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

David 
 

Waste bottles have to 
be collected and 

transported. 

Ella 
 

Building incinerators 
uses energy. 

Frankie 
 

The need for burning 
other fuels is 

reduced. 

Barry 
 

High temperature 
incineration heats 
the atmosphere. 

Carly 
 

The energy released 
when the bottles 

burn can be used. 

Anwar 
 

Incineration releases 
toxic gases. 

 
Which two students, when taken together , are arguing that incineration might have less 
environmental impact than landfill? 

 

...............................................................  and ........................................................................  [2] 
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(c) The method of disposal of the bottle is one feature considered in its Life Cycle Assessment 
(LCA). 

Write down two  other features that should be considered in a Life Cycle Assessment, and for 
each feature suggest how it may be different for the two types of bottle. 

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

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

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

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

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

 
................................................................................................................................................  [4] 

  [Total: 8] 

 [Paper Total: 60] 

 

 

END OF QUESTION PAPER 
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