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(a) Sketch the graph of y  7x , x IR, showing the coordinates of any points at which the  
graph crosses the axes.

(2)

(Total 2 marks)

Question 1
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A scientist is studying a population of mice on an island.

The number of mice, N, in the population, t months after the start of the study, is  
modelled by the equation

900
N  3  7e0.25t ,

(a) Find the number of mice in the population at the start of the study. (1)

(Total 1 marks)

Question 2



Head to savemyexams.co.uk for more awesome resources

4

The temperature of a mug of coffee at time t can be modelled by the equation

,

where is the temperature, in °C, of the coffee at time t minutes after the coffee was poured into the

mug and is the room temperature in °C.

Using the equation for this model,

(a) explain why the initial temperature of the coffee is independent of the initial room temperature. (2)

(Total 4 marks)

(b) Calculate the temperature of the coffee after 10 minutes if the room temperature is 20 °C. (2)

.

Question 3



Head to savemyexams.co.uk for more awesome resources

5

A heated metal ball is dropped into a liquid. As the ball cools, its temperature, T °C,
t minutes after it enters the liquid, is given by

T = 400 e–0.05t + 25, t ≥ 0.

(a) Find the temperature of the ball as it enters the liquid. (1)

(1)

(Total 9 marks)

(d) From the equation for temperature T in terms of t, given above, explain why the  
temperature of the ball can never fall to 20 °C.

(c) Find the rate at which the temperature of the ball is decreasing at the instant when
t = 50. Give your answer in °C per minute to 3 significant figures.                                       (3)

(b) Find the value of t for which T = 300, giving your answer to 3 significant figures.          (4)

Question 4
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The mass, m grams, of a leaf t days after it has been picked from a tree is given by

m  p e kt

where k and p are positive constants.

When the leaf is picked from the tree, its mass is 7.5 grams and 4 days later its mass is
2.5 grams.

(a) Write down the value of p. (1)

4
(b) Show that k  1 ln 3. (4)

dt
(c) Find the value of t when dm  0.6 ln 3 . (6)

(Total 11 marks)

Question 5


