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Section A

Answer all questions.

Answer each question in the space provided for that question.

Use Longbows on page 2 of the Data Sheet.

1 The curve of the wood on a longbow can be modelled by the equation

y ¼ xð180� xÞ
270

where y cm is the distance of the wood from the string, and x cm is the distance from

one end of the string.

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

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

y ¼ xð180� xÞ
270

for 04 x4 180 (2 marks)

(c) Use your graph to find the values of x when y ¼ 10 . (2 marks)

(d) (i) Complete the square to express xð180� xÞ in the form a� ðb� xÞ2 , giving the

values of a and b. (3 marks)

(ii) Explain how the values of a and b are connected to the dimensions of the longbow.

(2 marks)

(e) Another longbow has a string that is 110 cm long, and the maximum distance from

the string to the wood is 20 cm.

Write down an equation that models the curve of the wood on this longbow.

(2 marks)

Answer space for question 1
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Section B

Answer all questions.

Answer each question in the space provided for that question.

Use Radioactive iodine on page 2 of the Data Sheet.

2 (a) The mass of radioactive iodine, m grams, after time t days can be modelled by the

equation

m ¼ Ce�kt

where C and k are constants.

For this model, lnm ¼ lnC � kt .

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

(ii) On the grid opposite, plot lnm against t.

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

(iii) Write down the value of C and use your graph to find the value of k. (3 marks)

(b) Another model for the mass of radioactive iodine is given by the equation

m ¼ 12� 2
� t
8

(i) Find the mass of radioactive iodine predicted by this model after 3 days. (2 marks)

(ii) Find the time predicted by this model for the mass of radioactive iodine to decay to

5 grams. (3 marks)
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Answer space for question 2
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Answer space for question 2
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Section C

Answer all questions.

Answer each question in the space provided for that question.

Use Garden waste on page 3 of the Data Sheet.

3 In one year, the amount of garden waste, A tonnes, for each month, t, is modelled by

the local council using the equation

A ¼ 245þ 165 cosð30t þ 150Þ�

Values of t correspond to the month of the year.

For example, January is the first month of the year and so t ¼ 1 .

For February, t ¼ 2 .

(a) What is the maximum amount of garden waste predicted by this model? (1 mark)

(b) In which month does this maximum occur? (2 marks)

(c) What is the minimum amount of garden waste predicted by this model? (1 mark)

(d) In which month does this minimum occur? (2 marks)

(e) In which months does this model predict the value of A will be 300 tonnes?

(4 marks)

(f) For the function 245þ 165 cosð30t þ 150Þ� , state:

(i) the amplitude; (1 mark)

(ii) the period. (1 mark)

(g) The actual amount of garden waste recycled in June is 400 tonnes.

Calculate the percentage error in using the model to predict the value of A in June.

(3 marks)

(h) Describe fully the transformations that map the graph of A ¼ cos t� onto the graph

of A ¼ 245þ 165 cos t� . (2 marks)

(i) Describe fully the transformations that map the graph of A ¼ cos t� onto the graph

of A ¼ cosð30t þ 150Þ� . (2 marks)
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Answer space for question 3
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Answer space for question 3
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Answer space for question 3
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Section D

Answer all questions.

Answer each question in the space provided for that question.

Use Aircraft drag on page 3 of the Data Sheet.

4 (a) On an aircraft, the induced drag, D thousand newtons, is given by the equation

D ¼ k

n 2

where nm/s is the speed of the plane, and k is a constant.

Find k if D ¼ 20 when n ¼ 220 . (2 marks)

(b) The graph of D against n is shown opposite.

Find the gradient of the curve when n ¼ 100 . (2 marks)

(c) What are the units of the gradient? (1 mark)
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Answer space for question 4
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5 (a) For another aircraft, the parasitic drag, P thousand newtons, is given by the equation

P ¼ n2

4000

On the set of axes below, draw the graph of P ¼ n2

4000
for 04n4 160 . (3 marks)

(b) On the same set of axes, draw the graph of the induced drag given by the equation

D ¼ 10 000

n2
for 204n4 160 (3 marks)

(c) (i) The fuel consumption of an aircraft is least when the induced drag is equal to the

parasitic drag.

Find the speed that gives the least fuel consumption for the aircraft in part (b).

(2 marks)

(ii) Another aircraft has its least fuel consumption at a speed of 200m/s. Its parasitic

drag is given by the equation P ¼ 0:0004n2 .

Find the equation for its induced drag. (2 marks)

Answer space for question 5

�

�

�

�

�

�

�

� � � � � � � �

Do not write
outside the

box

P46562/Jun12/6991/2

QUESTION

PART

REFERENCE

P

25

20

15

10

5

0
20 40 60 80 100 120 140 160 n

(16)



17

Answer space for question 5
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Answer space for question 5
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There are no questions printed on this page
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