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2.6 Further Modelling with Functions

Question Paper

Course DP IB Maths

Section 2. Functions

Topic 2.6 Further Modelling with Functions

Difficulty Medium

Time allowed: 130

Score: /104

Percentage: /100
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[4 marks]

[2 marks]

Question 1a

Question 1b
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[3 marks]
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Question 1c
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[4 marks]

Question 2b
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[2 marks]
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Question 3a

Question 3b

Question 3c
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[4 marks]

[1 mark]
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Question 3d

Question 4a
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[1 mark]
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Question 4b
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https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/


Head to savemyexams.co.uk for more awesome resources

Page 8 of 19

© 2015-2023 Save My Exams, Ltd. · Revision Notes, Topic Questions, Past Papers
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Question 5a
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[2 marks]

[2 marks]

[3 marks]

Question 10a

For a particular type of coffee, a typical mug contains 100 mg of caffeine. The half-life of the amount of caffeine in the

bloodstream is 2.5 hours.

Assuming the 100 mg of caffeine from a mug of coffee is absorbed immediately after drinking it, the amount of caffeine, C

mg, left in the bloodstream t hours after consumption can be modelled by the equation

C=Ae−kt

where A  and k  are positive constants.

a)

Write down the value of A .

Question 10b

(b)

Find the value of k , giving your answer to 2 significant figures.

Question 10c

(c)

Find the amount of caffeine in the bloodstream after 6 hours.
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[3 marks]

[2 marks]

[2 marks]

Question 10d

A consumer wishes to cut down their caffeine intake and so makes a drink using half the amount of coffee in a mug. 

d)

Find the amount of caffeine in the bloodstream for this consumer after 6 hours and state an assumption you have made in

finding your answer.

Question 11a

A rhino is raised in a zoo and his height, h  metres, is modelled by the logistic function

h ( )t =
L

1+1.9e−0 .27t , t≥0,

where t  is the number of years since his birth. The rhino’s height reaches a limit of 1.82 m as he ages.

(a)

State the value of L .

Question 11b

(b)

Find the rhino’s height on his 12th birthday.
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[3 marks]

[2 marks]

Question 11c

The rhino’s n th birthday is the first birthday in which he is double the value of h (0) .

(c)

Find the value of n .

Question 12a

The surface of a large pond is partially covered by algae. A limnologist (a scientist who studies freshwater systems) monitors

the area, A m2 , of the pond covered by algae, d  days, after first discovering its presence. 

The limnologist plots a graph of log A  against d , and after 4 days the graph is a straight line passing through the points (0,

1.7) and (4, 1.9).

The limnologist believes the area of the pond covered by algae can be modelled by the equation A=A0b
d .

a)

Find the value of A0, giving your answer to two significant figures, and explain its meaning in the context of the algae

covering the lake.
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[2 marks]

[2 marks]

Question 12b

b)

i)

Find the gradient of the straight line.

ii)

Hence find the value of b  correct to 2 significant figures

Question 12c

c)

Using the rounded values for A0  and b  in the model predict the area of the pond covered by algae after 20 days.

https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/


Head to savemyexams.co.uk for more awesome resources

Page 18 of 19

© 2015-2023 Save My Exams, Ltd. · Revision Notes, Topic Questions, Past Papers

[2 marks]

[1 mark]

[3 marks]

Question 13a

In a production process the amount of a pollutant, P  ppm (parts per million), in the surrounding air  seconds after the process

began, is monitored. A chemist produces the graph below of the first 10 seconds of the process.

The graph passes through the points ( )0,−0,7  and ( )1,4,0 . The chemist suggests that a model of the form P=atb , where a
 and b  are constants, can be used to predict the amount of pollutant in the air. 

a)

Find the gradient of the graph.

Question 13b

b)

Find the equation of the straight line.

Question 13c

c)

Find the values of a  and b .
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[2 marks]

Question 13d

The process stops after a maximum running time of 20 seconds.  

d)

Find the maximum amount of the pollutant produced during one occurrence of the production process. State your answer to

2 significant figures.
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