AQAD 2021 ASSESSMENT MATERIALS

Realising potential

A- level
MATHS

Exponentials and logs (Topic F)

Total number of marks: 41

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been
unsuccessful and AQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the
Copyright Team.

Copyright © 2021 AQA and its licensors. All rights reserved.



Given that a > 0, determine which of these expressions is not equivalent to the
others.

Circle your answer.

[1 mark]
1
“2logio(3)  2ogo@  logio(a?)  ~4logio(va)
Which one of these functions is decreasing for all real values of x?
Circle your answer.
[1 mark]
f(x) =e" f(x)=—e'™> f(x) = —e* 1 f(x) = -

The function f is defined by f(x) =e* 4, x € R

Find f—1(x) and state its domain.
[3 marks]



7 (a)

7 (b)

3

Given that log,y = 2log, 7 +log, 4 + % find y in terms of a.

When asked to solve the equation
2log,x =log,9 —log, 4
a student gives the following solution:

2log,x =log,9 —log, 4

= 2log,x = Ii:)ga4g

= Iogax2 = |09a%

Explain what is wrong with the student’s solution.

[4 marks]

[1 mark]



10

10 (a)

10 (b)

10 (c)

A scientist is researching the effects of caffeine. She models the mass of caffeine in
the body using

m = mge ¥

where mg milligrams is the initial mass of caffeine in the body and m milligrams is the
mass of caffeine in the body after ¢ hours.

On average, it takes 5.7 hours for the mass of caffeine in the body to halve.

One cup of strong coffee contains 200 mg of caffeine.

The scientist drinks two strong cups of coffee at 8am. Use the model to estimate the
mass of caffeine in the scientist’'s body at midday.
[4 marks]

The scientist wants the mass of caffeine in her body to stay below 480 mg

Use the model to find the earliest time that she could drink another cup of strong
coffee.

Give your answer to the nearest minute.
[3 marks]

State a reason why the mass of caffeine remaining in the scientist's body predicted by
the model may not be accurate.
[1 mark]



8 (a)

Theresa bought a house on 2 January 1970 for £8000.

The house was valued by a local estate agent on the same date every 10 years up

to 2010.

The valuations are shown in the following table.

Year

1970

1980

1990

2000

2010

Valuation price

£8000

£19000

£36 000

£82000

£205000

The valuation price of the house can be modelled by the equation

V'=pq'

where V' pounds is the valuation price ¢ years after 2 January 1970 and p and ¢ are

constants.

Show that ¥ = pgq’ can be written as logg ¥ = 10919 p + 110910 ¢

[2 marks]



8 (b) The values in the table of log4g V' against ¢ have been plotted and a line of best fit
has been drawn on the graph below.
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Using the given line of best fit, find estimates for the values of p and 4.

Give your answers correct to three significant figures.
[4 marks]



8 (¢) Determine the year in which Theresa's house will first be worth half a million pounds.
[3 marks]
8 (d) Explain whether your answer to part (¢) is likely to be reliable.
[2 marks]
8 A student is conducting an experiment in a laboratory to investigate how quickly

liquids cool to room temperature.

A beaker containing a hot liquid at an initial temperature of 75°C cools so that the
temperature, 0 °C, of the liquid at time ¢ minutes can be modelled by the equation

0 =54 + Le X
where A and & are constants.

After 2 minutes the temperature falls to 68 °C.

8 (a) Find the temperature of the liquid after 15 minutes.

Give your answer to three significant figures.

[7 marks]
8 (b) (i) Find the room temperature of the laboratory, giving a reason for your answer.
[2 marks]
8 (b) (ii) Find the time taken in minutes for the liquid to cool to 1 °C above the room
temperature of the laboratory.
[2 marks]
8 (c) Explain why the model might need to be changed if the experiment was conducted in

a different place.
[1 mark]



