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Section A

Answer all questions in the spaces provided.

Use Wembley stadium on page 2 of the Data Sheet.

1 A mathematical model for the arch is produced. The equation is

y ¼ 133x

24 806
ð315� xÞ

where the x-coordinate of a point on the arch is the horizontal distance in metres

from the left support and the y-coordinate is the vertical distance in metres above the

ground at this point.

(a) Using this model, complete the table of values opposite. (2 marks)

(b) On the grid opposite, complete the graph of

y ¼ 133x

24 806
ð315� xÞ for 04 x4 315 (2 marks)

(c) Use your graph to find:

(i) the values of x when y ¼ 100 ; (2 marks)

(ii) the gradient of the graph when x ¼ 60 . (2 marks)

(d) The centre of the arch is 140 metres above the football pitch.

How far below ground level is the football pitch? (1 mark)

(e) The equation y ¼ 133x

24 806
ð315� xÞ can be rearranged into the form

y ¼ A� 0:00536ðB� xÞ2

where A and B are constants.

Find the values of A and B. (3 marks)

(f) How are the values of A and B connected to the dimensions of the arch? (2 marks)
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Section B

Answer all questions in the spaces provided.

Use Waste recycling on page 2 of the Data Sheet.

2 The equation y ¼ ct3 þ d , where c and d are constants, can be used to model the

amount of recycled household waste, y tonnes, in terms of t, the number of years

since 1997.

(a) Complete the table of values opposite. (2 marks)

(b) On the grid opposite, plot y against t3.

Draw a line of best fit on your graph. (3 marks)

(c) Use your graph to find the values of c and d. (3 marks)

(d) Use your values of c and d in the equation y ¼ ct3 þ d to find:

(i) the amount of recycled waste in 2005; (2 marks)

(ii) the first year when the amount of recycled waste was expected to exceed

5000 tonnes. (3 marks)
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Section C

Answer all questions in the spaces provided.

Use Computer speeds on page 2 of the Data Sheet.

3 The computing speed, S operations per second, can be modelled by the equation

S ¼ kat

where t is the number of years since 1972 and a and k are constants.

(a) Complete the table of values opposite. (2 marks)

(b) On the grid opposite, plot ln S against t.

Draw a line of best fit on your graph. (3 marks)

(c) Find the equation for the line of best fit in terms of ln S and t. (3 marks)

(d) Hence express S in terms of t. (2 marks)
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4 Another model for S states that S doubles every two years.

(a) (i) Using 1972 as the starting year, calculate what this model predicts for computer

speeds for the year 1982. (2 marks)

(ii) Calculate the percentage error in using this model to predict the value of S in 1982.

(2 marks)

(b) Use the axes opposite to sketch the graph of S against time, t, for this model.

(2 marks)
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Section D

Answer all questions in the spaces provided.

Use Circadian rhythms on page 2 of the Data Sheet.

5 The temperature, T �C, of an average human being can be modelled by the equation

T ¼ 36:8� 0:65 sinð15hþ 30Þ�

where h is the number of hours since midnight.

(a) What is the minimum temperature predicted by this model? (1 mark)

(b) At what time did this minimum temperature occur? (2 marks)

(c) What is the maximum temperature predicted by this model? (1 mark)

(d) At what time did this maximum temperature occur? (2 marks)

(e) At what times does this model predict the temperature will be 36.8 �C? (3 marks)

(f) For the function 36:8� 0:65 sinð15hþ 30Þ� , state:

(i) the amplitude; (1 mark)

(ii) the period. (1 mark)

(g) Describe fully the transformation that maps the graph of T ¼ sin h� onto the graph

of T ¼ sinðhþ 30Þ� . (1 mark)

(h) Describe fully the transformations that map the graph of T ¼ sin h� onto the graph

of T ¼ 36:8þ 0:65 sin h� . (2 marks)
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6 The graph below shows the enzyme levels, E, in a plant over a 12-hour period.

On the same set of axes, draw the graph of the inverse function. (3 marks)
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There are no questions printed on this page
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