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Section A
Answer all questions.
Answer each question in the space provided for that question.

Use Google Chrome on page 2 of the Data Sheet.

1 The market share can be modelled by the equation
_ 2
M =aT*+b
where M is the percentage market share, 7 is the number of months after
October 2008, and a and b are constants.
(a) Complete the table of values below. (1 mark)
(b) (i) Use the grid opposite to plot M against T2 .
Draw a line of best fit on your graph. (2 marks)
(ii) Use your graph to estimate the values of a and b. (3 marks)
(c) Use your values of @ and b to estimate the value of M in June 2011, that is when
T=32. (2 marks)
(d) State a reason why this model would not be valid for large values of 7. (1 mark)
R‘Zﬁéﬁ’; Answer space for question 1
T 4 8 12 16 20
T? 16
M 1.5 2.7 4.4 6.8 9.5
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Section B
Answer all questions.
Answer each question in the space provided for that question.

Use Growth of bacteria on page 2 of the Data Sheet.

2 The number of bacteria, N, after time ¢ hours, can be modelled by the equation
N = 400060.034t
for values of t > 0.
(a) On the axes below, sketch the graph of N = 4000994 for values of 7> 0.
Show the coordinates of any points where the curve crosses the axes. (2 marks)
(b) Use this model to find:
(i) the number of bacteria after 6 hours; (2 marks)

(ii) how long it takes for the number of bacteria to double from its initial value.

(3 marks)
“ewr | Answer space for question 2
REFERENCE
N
A
0 >t
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Section C
Answer all questions.
Answer each question in the space provided for that question.

Use Fountains on page 3 of the Data Sheet.

(a) (i)
(ii)

(iii)

(b) (i)

(ii)
(c)

(d)

The shape of a water spout in a fountain can be modelled by the equation
y = 0.6x(3.6 — x)

where x metres and y metres are the horizontal and vertical displacements from the
starting point of the water spout.

Complete the table of values opposite. (2 marks)

On the grid opposite, draw the graph of y = 0.6x(3.6 —x) for 0 <x < 4.

(2 marks)
Use your graph to find x when y = —0.5. (1 mark)
Find the maximum value of y. (1 mark)
State the value of x where y is a maximum. (1 mark)
Hence or otherwise, express y in the form
y=q-06(p—x)
where p and g are constants. (3 marks)

Another water spout has a maximum height of 2.7 metres above its starting point.
This maximum height occurs at a horizontal distance of 1.2 metres from the start of
the water spout.
This water spout can be modelled by the equation

v =hkx(a —x)

where a and k are constants.

Find the values of the constants « and k. (2 marks)
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Section D
Answer all questions.
Answer each question in the space provided for that question.

Use Construction output on page 4 of the Data Sheet.

(a)

(b)

(c) (i)
(i)
(iii)

(d)

(e)

(i)
(ii)

Construction output, C, in £ (billions) can be modelled by

180£\°
C = 106 + 9 cos [ —~
+ COS( L6:>

where ¢ is the time in years after July 2008 for 0 <7< 1.6.

Complete the table of values opposite, giving the values of C to one decimal place.

(1 mark)
Use the grid opposite to plot C against ¢ for 0 < ¢ < 1.6. (2 marks)
Estimate the minimum gradient of the graph for 0 <7< 1.6. (2 marks)
State the units of this gradient. (1 mark)
Interpret the meaning of this gradient. (1 mark)
Describe fully the transformation that maps the graph of the function
C =9cos (118—(6”)0 onto the graph of the function C = 106 + 9 cos (118—(6”)0

(2 marks)
For 1.6 < ¢ < 3.0, construction output, C, can be modelled by

C =102 —5cos (M)O
1.2

Find the maximum value of C for 1.6 <t <3.0. (1 mark)
For what value of ¢ does this maximum value of C occur? (2 marks)
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cueston | Answer space for question 4

REFERENCE

t (years)

0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

C (£bn)

115.0

114.3

112.4

109.4

106.0

118

114

110

106

102

98

94

90

N

0.4

0.8

1.2

1.6

2.0
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