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Section A
Answer all questions in the spaces provided.

Use Income on page 2 of the Data Sheet.

1 The demand, d, for an item is given by the equation d = 150 — 5x, where £x is the
selling price of the item.

(a) Explain why this equation cannot be used for x > 30. (1 mark)
(b) The income, £17, is given by the equation /7 = x(150 — 5x).
On the grid opposite, draw the graph of 7 = x(150 — 5x) for 0 < x < 30. (4 marks)

(c) Use your graph to state:

(i) the maximum income; (1 mark)
(ii) the value of x that gives the maximum income. (1 mark)
(d) Rearrange 150x — 5x2 in the form p — 5(x — q)2 : (3 marks)
(e) State how the values of p and ¢ are connected to your answers to part (c)(i) and
part (c)(ii). (2 marks)
(f) When the income is £ 800, find the values of x to three significant figures.

The solutions of ax? + bx + ¢ = 0 are given by x =

—b+ /(B> —4
é ac)' (3 marks)
a
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Section B
Answer all questions in the spaces provided.

Use Disease on page 2 of the Data Sheet.

2 A model for the number of people, N, who have been infected is given by the
equation

N = 400 — 300¢ 0!
where ¢ is the number of days since records of the disease were started.
(a) (i) Using the model, complete the table of values opposite. (2 marks)
(ii) On the grid opposite, draw the graph of the equation
N =400 —300e" % for 0<7<40 (3 marks)
(b) When does the model predict that the value of N will be 398 ? (2 marks)
(c) The actual number of people who have been infected by the 25th day is 360.

Calculate the percentage error in using the model to predict the number of people

who have been infected by the 25th day. (3 marks)
(d) What is the maximum value of N predicted by this model? (1 mark)
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3 Another model for the data is given by the equation N = a + b\/t.
(a) Using the data values when ¢ =0 and ¢ = 40, set up and solve two simultaneous
equations to find the values of a and b. (4 marks)
(b) Use your model to predict the value of N when ¢ = 30. (2 marks)
(c) What does this model predict when the value of ¢ is very large? (1 mark)
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Section C
Answer all questions in the spaces provided.

Use Nuclear reactors on page 3 of the Data Sheet.

4 The number of nuclear reactors, R, that are operating in the world can be modelled
by the equation
90r\°
R =450sin| —
()
where ¢ is the number of years since 1950.
. . . (907’
(a) On the grid opposite, draw the graph of R = 450 sin 30 for 0 <t<60.
(4 marks)
(b) (i) What is the maximum number of nuclear reactors predicted by this model? (I mark)
(ii) In what year does this maximum occur? (1 mark)
(c) In what year does the model predict that there will be no nuclear reactors operating
in the world? (2 marks)
(d) Describe fully the transformations that map the graph of the function R = sin(¢)°
. (90r\°
onto the graph of R = 450sin (%> . (3 marks)

12

P27205/Jun10/6991/2

Do not write
outside the
box



13
R A
500
Number
of nuclear
reactors
400
300
200
100
0 ’t
0 10 20 30 40 50 60
Time (years)

13

Turn over »

P27205/Jun10/6991/2

Do not write
outside the
box



14

QUESTION
PART
REFERENCE

1 4

P27205/Jun10/6991/2

Do not write
outside the
box



15

QUESTION
PART
REFERENCE

15

Turn over »

P27205/Jun10/6991/2

Do not write
outside the
box



Do not write
outside the
1 6 box

Section D
Answer all questions in the spaces provided.

Use Cinema admissions on page 3 of the Data Sheet.

5 The number of cinema admissions, N millions, can be modelled by the equation
N = kt¢
where ¢ is the number of years since 1954, and & and ¢ are constants.
(a) For this model, show that InN =Ink +clInt. (1 mark)

(b) Complete the table of values opposite, giving the values of InN and In¢ to three
significant figures. (2 marks)

(c) On the grid opposite, plot In N against In¢.

Draw a line of best fit on your graph. (2 marks)
(d) Find the equation for the line of best fit in terms of InN and Intz. (3 marks)
(e) Hence express N in terms of . (2 marks)
(f) The graph printed on page 19 shows the number of cinema admissions from 1930
to 2005.

(i) Explain why the model used in part (a) to part (e) above is not suitable to describe
the number of cinema admissions between 1930 and 1955. (1 mark)

(ii) Explain why the model used in part (a) to part (e) above is not suitable to describe
the number of cinema admissions after 1985. (1 mark)

(g9) (i) Using the graph printed on page 19, find the gradient of the graph in 1943.

(2 marks)
(ii) State the units of the gradient. (1 mark)
(iii) What information does the gradient give? (1 mark)
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