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Question 8 (12 marks)

The area, in cm2, of a colony of bacteria growing on a Petri dish after t hours can be modelled by 
the function:

A t t , for t .

The graph below displays the area of the colony over the first 2 hours. Points L and M are shown, 
representing t  0.5 hours and t  1.5 hours.
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(a) Find the average rate of change of the area of the colony between L and M.

(2 marks)

(b) (i) Consider a further point, N, where the average rate of change of the area of the colony 
between M and N is a better approximation of the instantaneous rate of change at t  1.5 
than your answer to part (a).

On the graph above, plot and label a potential point N. (1 mark)

(ii) Calculate the average rate of change of the area of the colony between M and N.

(2 marks)
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(c) Consider the general case at time t and at time t  h.

Write an expression for the average rate of change of the area of the colony between t and t  h.

(1 mark)

(d) Hence, using first principles, find the instantaneous rate of change of the area of the colony at 
any time.

(5 marks)

(e) State the instantaneous rate of change of the area of the colony at t  1.5 hours.

(1 mark)


