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SECTION A

Answer all the questions in this section.

1 A survey of 17 cars was carried out. Fig. 1 below shows the fuel consumption plotted against the 
amounts of carbon dioxide (CO2) emitted by the cars.

Scatter graph showing the fuel consumption and CO2 pollution from cars
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Fig. 1

 (a) Describe the trend shown in Fig. 1.

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

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

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

 .............................................................................................................................................. [2]
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 (b) Outline two pieces of information in Fig. 1 which may be misleading.

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

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

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

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

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

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

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

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

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

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

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

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

 (c) Outline two additional pieces of information that it would be useful to record in this survey.

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

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

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

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

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

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

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

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

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

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

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

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



4

© OCR 2013

 (d) The average fuel consumption of the cars is 49 miles per gallon (mpg).

  Convert this to kilometres per litre (km/l) assuming that 1 mile per gallon is equal to 0.354 
kilometres per litre (km/l).

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

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

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

 .............................................................................................................................................. [2]
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2 (a) The numbers in the sequence below are called triangular numbers.

1        3         6      10      15      21      28

  What pattern do you notice in this sequence?

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

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

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

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

 (b) Hexagonal numbers can be calculated using the formula

    2n2 – n

  For example when n = 3 the hexagonal number is 15.

  Calculate the hexagonal numbers when n = 4,  n = 5 and n = 6.

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

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

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

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

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

 .............................................................................................................................................. [3]
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 (c) On the first day at college, 30 students are given new lockers numbered 1 to 30.

   • The first student goes to every locker and opens it.
   • The second student goes to every 2nd locker and closes it.
   •  The third student goes to every 3rd locker and opens it if it is closed or closes it if it 

is open.
   •  The fourth student goes to every 4th locker and opens it if it is closed or closes it if it 

is open.

  The same procedure continues until all 30 students have completed the process.

  What are the numbers of the five lockers which are still open at the end, when all 30 students 
have completed the process? Show your working out clearly.

  Please use the space below to show your working out.

 

 

 

 

 

 

 

 

 

 

  The numbers of the five lockers which are still open at the end of the process.

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

 .............................................................................................................................................. [9]
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SECTION B

Answer one question from this section.
Your answer should be in continuous prose.

3 Many scientists find it difficult to obtain funding for their research.

 Choose one area of scientific research. Briefly outline two advantages and two disadvantages of 
funding for that research being increased. [30]

4 Water pollution affects rivers, lakes and oceans all over the world.

 Briefly outline two problems caused by water pollution and, for each problem, suggest two ways 
in which the problem may be reduced in the future. [30]

5 As the world population reaches seven billion, demand for resources such as energy and food is 
increasing.

 Explain three environmental problems that this increase in demand will create. [30]
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Write the number of the question answered in the margin.
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