Exponential Growth PPQ 1 [37]
1.

The value of a car, £V, is given by
vV =16500 x 0.82"
where n is the number of years after it is bought from new.

(a) Write down the value of the car when new.

(@) £

(b) Write down the annual percentage decrease in the value of the car.

() N

(c) Show that the value of the car after 4 years is less than half its value when new.

(a) The growth of a population of bacteria is given by the formula
P = 30000 x 2.3!
where P is the population t hours after 10am.

Calculate the population at 4pm on the same day.

() e

(b) Another population of bacteria grows by k% each day.
After 3 days, the population has doubled.

Find the value of k.

3.

On 15! November 2015 there were 4200 trees planted in a wood.
On 15! November 2016, only 3948 of these trees were still alive.

It is assumed that the number of trees still alive is given by
N = art
where N is the number of trees still alive t years after 15t November 2015.

(a) Write down the value of a.

(b) Show that ris 0.94.

[2]

(c) Show that on 15! November 2030 the number of trees still alive is predicted to have decreased

by over 60% compared with 15t November 2015.

[3]



4.

Rashid invests money into an account which pays a fixed rate of compound interest each year.
The value, £V, of his investment after t years is given by the formula

V=1250 x 1.03".

(@) How much money did Rashid invest?

(@) £ e [1]
(b) What rate of compound interest is paid each year?
(D) % [1]
(c) Circle the graph that best represents the growth in Rashid’s account.
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5.

James assumes that the population of birds on an island follows this exponential growth
model.

P=120r'
P is the population t years after 15 June 2014.
On 1% June 2014 there were 120 birds.
On 1% June 2015 there were 138 birds.

(a) Show that r=1.15. [2]

(b) Calculate the population on 1% June 2025.

(c) James estimates that the population will be about 6000 by 15! June 2042.

Explain why he might be wrong.



6.

Amelia buys a new car.
The expected future value of this car, £V, is given by

V= 16000x0.75'
where t is the age of the car in complete years.

(@) (i) Write down the value of the car when new.

(1) £ [11
(i) Write down the annual percentage decrease in the expected value of the car.

(1)) e % [1]
(iii) Show that the expected value of the car when 2 years old is £9000. [2]

(b) Amelia sketches a graph to show the expected value of her car as it gets older.
v
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Explain how you know that Amelia’s graph is incorrect.

(c) Amelia assumes that her car will have no value at all after 20 years.

Explain why her assumption is mathematically incorrect.

Shirley is asked to sketch a graph of y = 5% for x> 0.
She produces the following.

The graph has two errors.

How should they be corrected?



8.

The number of gannets on an island is assumed to follow this exponential growth model.

N =0.45x1.07"

N is the number of gannets, in thousands.
x is the number of years after 15t January 2010.

(a) Complete the table for N = 0.45 x 1.07".

20

N 0.45 0.63 1.24

(b) Draw the graph of N = 0.45 x 1.07".
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(c) Use the graph to find the year when the gannet population is predicted to reach 1000.

20
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