R31..Geometric Progression- Growth and Decay (not money)
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21 The number of gannets on an island is assumed to follow this exponential growth model.

N = 0.45 x 1.07"

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".

A74
R31 X 0 ) 10 19

20

N 0.45 0.63 1.24

[2]
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21 The number of gannets on an island is assumed to follow this exponential growth model.

N is the number of gannets, in thousands.

x is the number of years after 15t January 2010.

(@) Complete the table for N = 0.45 x 1.07".
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10 In 2016 the population of the UK was 6.5 x 107

Laura wants to calculate an estimate for the population of the UK in 2020
She assumes that the population increases by 0.6% each year.

(a) Using Laura’s assumption, calculate an estimate for the population of the UK in 2020

Kieran also assumes that the population of the UK increases by 0.6% each year.
He says that 1t will take over 80 years for the population to increase by 50% because 06 =833
Kieran’s method 1s wrong.

(b) Explain what 1s wrong with his method.
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Assuming that the population of the UK increases by 0.6% each year,

(c) show that the population of the UK each year forms a geometric progression.

(2)

(Total for Question 10 is 5 marks)
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10 In 2016 the population of the UK was 6.5 x 107

Laura wants to calculate an estimate for the population of the UK 1n 2020
She assumes that the population increases by 0.6% each year.

sk
(a) Using Laura’s assumption, calculate a!@(lwpopulation of the UK 1n 2020
2 ¢ &
bSxlo - X 1006 = bESFLOTE

bibx 10 v LLLDeP0E

Kieran also assumes that the population of the UK increases by 0.6% each yea/r. v
He says that it will take over 80 years for the population to increase by 50% because — = 83.3

6 =
Kieran’s method 1s wrong. L,/ Ob). = 833

(b) Explain what 1s wrong with his method.
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Assuming that the population of the UK increases by 0.6% each year,

(c) show that the population of the UK each year forms a geometric progression.
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(Total for Question 10 is 5 marks)



Created by W Neill

17 At the start of year n, the quantity of a radioactive metal 1s P,
At the start of the following year. the quantity of the same metal is given by

P_ =087P
At the start of 2016 there were 30 grams of the metal.

What will be the quantity of the metal at the start of 2019?
Give your answer to the nearest gram.

. ETANS

(Total for Question 17 is 3 marks)
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17 At the start of year n, the quantity of a radioactive metal is P,
At the start of the following year. the quantity of the same metal is given by

P_ =087P

"=

At the start of 2016 there were 30 grams of the metal.

What will be the quantity of the metal at the start of 2019?
Give your answer to the nearest gram.

O ~ (Gra>
I 4

(PW = Og7>< go :Zé[j

(\)l‘& = 087 X7 :227O7j
P[q % 087 )Q'Z?707 _ iq'?Sa 20 . _grams

(Total for Question 17 is 3 marks)
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13 At the beginning of 2009, Mr Veale bought a company.
The value of the company was £50 000
Each year the value of the company increased by 2%.

(a) Calculate the value of the company at the beginning of 2017
Give your answer correct to the nearest £100
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At the beginning of 2009 the value of a different company was £250 000
In 6 years the value of this company increased to £325 000

This 1s equivalent to an increase of x% each year.

(b) Find the value of x.
Give your answer correct to 2 significant figures.

(Total for Question 13 is S marks)
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B
13 At the beginning of 2009, Mr Veale bought a company. /\)
The value of the company was £50 000 Qooq 2o}

Each year the value of the company increased by 2%.

(a) Calculate the value of the company at the beginning of 2017
Give your answer correct to the nearest £100

7 50000 X \-Of =
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At the beginning of 2009 the value of a different company was £250 000
In 6 years the value of this company increased to £325 000

This 1s equivalent to an increase of x% each year.

(b) Find the value of x. ? - l O L\' ‘ecf
Give your answer correct t¢ 2 significant figures. -

g ) o
£ 250,000 X ? = ZISO00 OC= L k69

v IR 55,

(3)
T2 1R
. - \ ’ (Total for Question 13 is S marks)
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18 At time 7 = 0 hours a tank 1s full of water.

Water leaks from the tank.
At the end of every hour there 1s 2% less water in the tank than at the start of the hour.

The volume of water. in litres. in the tank at time 7 hours is V:

Given that

v, =2000
Vt+1 = kI/I

write down the value of k.

(Total for Question 18 is 1 mark)
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18 At time 7 = 0 hours a tank is full of water.

Water leaks from the tank.
At the end of every hour there 1s 2% less water in the tank than at the start of the hour.

The volume of water. in litres. in the tank at time 7 hours is K

Given that - oi¥s Qle r

v, =240 7000 Litres

Vi

write down the value of k.

.. -2/

(Total for Question 18 is 1 mark)
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9 Jack bought a new boat for £12500

The value, £V, of Jack’s boat at the end of » years is given by the formula
V=12500 < (0.85)"

(a) At the end of how many years was the value of Jack’s boat first less than 50% of the
value of the boat when it was new?

N

(
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A savings account pays interest at a rate of R% per year.
Jack invests £5500 in the account for one year.

At the end of the year. Jack pays tax on the interest at a rate of 40%.
After paying tax, he gets £79.20

(b) Work out the value of R.
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9 Jack bought a new boat for £12500

The value, £V, of Jack’s boat at the end of » years is given by the formula
>
V =12500 < (0.85)"

(a) At the end of how many years was the value of Jack’s boat first less than 50% of the
value of the boat when it was new?

L12500 - 2 (S’O'/- 212500 x Q%S_S =/S3b6
{6250
S «j@%rs qs{ SSeb < 262 §o/
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A savings account pays interest at a rate of R% per year.
Jack invests £5500 in the account for one year.

At the end of the year. Jack pays tax on the interest at a rate of 40%.
After paying tax. he gets £79.20

(b) Work out the value of R.

| So0 x | %) =£\32
Q £79.20 = £or. . €3 D

% £1200 = o7 € A) : gsoo

£1%L = (o0
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