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Section A

Answer all questions.

Answer each question in the space provided for that question.

Use Shaped skis on page 2 of the Data Sheet.

1

P (0, 43)

y

x

Not to scale

R (–750, d) +
+ Q (900, 64)

The sidecut of a shaped ski can be modelled by a parabola, as shown in the graph

above, where x millimetres and y millimetres are measured from a point in the middle

of the ski at its narrowest part.

The parabola passes through the points P, Q and R.
P is at the narrowest part of the ski, near its centre.

Q is at the widest part of the ski near the front, and R is at the widest part of the ski

near the back.

The parabola has an equation of the form y ¼ ax2 þ c , where a and c are constants.

(a) Write down the value of c.
[1 mark]

(b) Find the value of a, and hence write down an equation for y in terms of x.
[3 marks]

(c) Use your equation to find the value of d, the y-coordinate of point R.
[2 marks]

(d) The cross section of the ski is symmetrical about the x-axis.
Write down the statistics of the ski, as defined on the Data Sheet.

[1 mark]

Answer space for question 1
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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 Audio compression on page 3 of the Data Sheet.

2 (a) Graph 1 shows how an audio compressor processes a signal in the first stage.

Graph 1

The horizontal axis shows the input level x as a percentage of the maximum possible

level.

The vertical axis shows the output level y as a percentage of the maximum possible

level.

The process can be modelled by the function y ¼ fðxÞ , where

fðxÞ ¼ x ð04 x4 30Þ

and fðxÞ ¼ 1

3
xþ 20 ð304 x4 100Þ

(i) Find the value of y when x ¼ 100 .

[1 mark]

(ii) Find the value of x when y ¼ 50 .

[2 marks]

Answer space for question 2
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(b) In the second stage of processing, a gain of 40 units is applied.

The result of both processes is represented by Graph 2.

Graph 2

This graph is the result of a translation of
0

40

� �
applied to the graph of y ¼ fðxÞ .

In the table below, write down equations to represent the two sections of Graph 2.
[2 marks]

Question 2 continues on the next page

Answer space for question 2
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2 (c) When the compressor is set to different values, the result of the processing can be

represented by the function y ¼ gðxÞ , where

gðxÞ ¼ xþ 25 ð04 x4 50Þ

and gðxÞ ¼ 1

2
xþ 50 ð504 x4 100Þ

Graph 3 on page 7 shows the graph of y ¼ gðxÞ , drawn to scale.

For this case, state:

(i) the gain;

[1 mark]

(ii) the threshold;

[1 mark]

(iii) the compression ratio.

[1 mark]

(d) On the grid of Graph 3, draw the graph of the inverse function of y ¼ gðxÞ .
[2 marks]
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Answer space for question 2

Graph 3
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Section C

Answer all questions.

Answer each question in the space provided for that question.

Use App downloads on page 4 of the Data Sheet.

3 It is thought that the number of app downloads, N millions, at time t months after

launch can be modelled by an equation of the form

N ¼ Atb

where A and b are constants.

(a) For this model, show that

lnN ¼ lnAþ b ln t
[1 mark]

(b) Using the values given on the Data Sheet, complete the table on the opposite page,

giving values to three significant figures.

[2 marks]

(c) On the grid opposite, plot lnN against ln t .

Draw a line of best fit.

[3 marks]

(d) Use your graph to estimate the constants A and b.
[4 marks]

(e) Substitute the constants A and b into the equation N ¼ Atb and use it to estimate the

number of downloads 25 months after launch if the model continues to be valid.

[2 marks]

Answer space for question 3
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Answer space for question 3

t 5 7 9 13 18 22

ln t 1.61 2.20 2.89

lnN 5.48 6.67 7.97
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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 Cortisol levels on page 4 of the Data Sheet.

4 The graph of the cortisol level ymg=cl at time t hours past midnight is shown on the

opposite page for 5:84 t4 12 .

(a) (i) Find the gradient of the graph when t ¼ 7 .

[2 marks]

(ii) Interpret the meaning of this gradient.

[1 mark]

(b) For 84 t4 12 , the level of cortisol can be modelled by the function

y ¼ 4:5 cos½16ðt � 8Þ��þ 9:6

(i) Complete the table opposite, giving values of y to one decimal place.

[2 marks]

(ii) By how much does the value of y calculated in part (b)(i) for t ¼ 11 differ from the

actual value as shown on the graph?

[1 mark]

(iii) Using the grid opposite, plot y against t for 84 t4 12 .

[2 marks]

(c) For 5:84 t < 8 , the level of cortisol can be modelled by the function

y ¼ 4:5 sin½45ðt � 5:8Þ��þ 9:8

(i) State the amplitude of this function.

[1 mark]

(ii) Find the period of this function.

[2 marks]

Answer space for question 4
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Answer space for question 4

t 8 9 10 11 12

y 14.1 13.9
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Answer space for question 4
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Answer space for question 4
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