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GCSE Maths - Ratio, Proportion and
Rates of Change

Compound Growth and Decay
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of compound
growth and decay questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

The population of 250 rabbits in a field increases by 3% each year. How many
rabbits will there be after 4 years?

n
Step 1: Find values for N, and t for use in the formula N = N, X (1 + %nomge) .
NO == 250
t=4

Step 2: Substitute into the formula to calculate the value of N.

percentage)n

N=N, x(1
0 (+ 100

4

3
N—250X(1+m)

N = 250 x 1.03* = 281.377 ...
Step 3: Form a conclusion.

To the nearest whole number there will be 281 rabbits in the field after 4 years.

Guided Example

The population of a beehive is currently 2000, however due to some circumstances
the population is increasing by 7% a year. What is the population of the beehive

after 10 years to 3 significant figures?

percentage)n

Step 1: Find values for N, and t for use in the formula N = N, X (1 + 00

No - 2—000
L= 10

Step 2: Substitute into the formula to calculate the value of N.

N= 2000 X (Hl_-;%y"

= 2000x 1.07"
= 3934 .3...
Step 3: Form a conclusion.
To 3sp thee wowld be 3930 bess in |Dyeass.
3930

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Red Squirrels are entering the UK at a rate of 5.2% a year. Currently there are 590
red squirrels in the UK. What is the expected number red squirrels after 6 years?

Formuwa = N = NDX(HMJR

100
No

"

590

< b
1 =982

o

2\ ¢
N = 590 x (I +5%)

590 x 1-052°
799. 735

( naorest whole numbes )

o

Hf’c?f b Years, the expected numboer of ned Squireels is
®00.

2. UK retirees are migrating to holiday homes in Spain. Every year, 2.3% of UK
residents move to Spain. In 2021, there are 2700 UK retirees. How many retirees will
there be in 20277

Formwn = N = No"("f%ﬂsn
N, = 2700

N= from 202 to 2027
= 2027 -2021 = 6

/o< 2.3

N= 2700 x (1 +22)°

|00

_—

= 9700 x 1-023°

= 3094.49...
( neowest whole nwmboer)
In 2027, the expectzd numoer of UK retineay in
Spuin 18 3095.

J
e
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3. On Tuesday 30,000 people tested positive for Covid-19. The health secretary

estimates the cases increases 4.7% a day. How many more people have test
positive on Sunday than Tuesday?

Caloutate positive tuses voported o0 Tuesdoy .
Formda = N = Ngx (14 '—?fo—cz’—"tgﬂs)“

Ng = 20,000

n = Tuesday ko Sunday

= 5 days

1 - 4.7

N= 30000 x (1+ %)
= 30,000 % |-047"

37744.5%...
Coloulate the difference

37745 -20000 = 7745  Cneorest wwole rwumboer)

o

Thore Wware. 7745 more (uses.
4.

In 2010, the population of trout in a fishery is 4000. In 2016, the new population is
5642. What is the population growth rate?

Use the formuua to noorrarge to find the growth rotz -
Formuwke = N = N, x (1+Mﬂsj“

100

No = 4000
L= grom 2010+0 2016
= 2016-2010 =6
N = S642
7 = unknown.
. 6
5642 = 4000 x (1 + 55 )
“4000
14105 = (1+5)
6
1.058999 = |+ 2L
0.05%999 =
100
X100
5.%999 = /-

To 3 Siﬂv\'@icawt fijwnu, the gowth rote is 5-907-

/
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Section B

Worked Example

The population of 10,000 rabbits in a field decreases by 10% each year due to food
shortages. How many rabbits will there be after 4 years?

percentage)n

Step 1: Find values for N, and t for use in the formula N = N, X (1 — 100

N, = 10,000
t=4

Step 2: Substitute into the formula to calculate the value of N

percentag e)n

N=N, x(1-
0 ( 100

4

1v—10000><<1 10)
o 100

N = 10,000 x 0.9* = 6561
Step 3: Form a conclusion.

There will be 6561 rabbits in the field after 4 years.

Guided Example

The value of a gold necklace is depreciating at a rate of 0.04% a year. Currently it is
worth £13,000. What will the value be after 7 years?

percentage)n

Step 1: Find values for N, and t for use in the formula N = N, X (1 - 00

No: l%looo
n = +

Step 2: Substitute into the equation to calculate the value of N.

N= (2000 % \‘%5

= 13000 x 0-9996°
12,963 64

Step 3: Form a conclusion.

Aft?f 73eur3,4:m vale of thwe Gold Necklace wil
be worth £12,963.64

( newrest penc)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Water in a tank is leaking at a rate of 5.5% a second. The tank is filled up with 6 [ of
water. How much water is left after 8 seconds? Give your answer in millilitres.

Formua = N = NOX(I*%&SJ“

Ng = 6
n= %
[+ =5.5
N= 6 x (I -22 ‘
= bx0-945°
L~ 3- 813977 {

xiooo( 3Q15.977mlL
To the neoarest mllilithe thore will be 3816ml lest-

6. A new car is bought for £15,000. It depreciates by 33% each year. Tim sells his car
for the value after 3 years. How much did Tim lose?

Formw = N = N, x (1- %jw
Calewlate how muwth Tim gells -

No = 15000
n= 3
7 =33
_ 3
N = 15000 (l B 13030)

= 15000 x 0.67° = 45)).
Calowlate loss. 4

15,000 - 4511.445 = 10,48%.56 C(rearese pound)
Tim loses £10, 4€9.56
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7. A bouncy ball is thrown from a height of 5 m. It bounces at a height 4.5% less than

the height before. How many bounces does it take for the ball to be under 1 m of
height?

FO(WULLCL - N N X (l \oo _)‘L

Use  triad and ervor bo find the number bewnces.

No = 5
/- = 4.5
n=-n
Agtex 5 bounces:
N= 5x(l-‘{o§
©5x0.955° = 3.9 . (oabowe Im)
be?f 35 bownces:
=5x0955° = 0.997.. (below Iw) ,
24 bancas tack o 5 i
=5x0-9553%% - |. 0449 (above Im) a‘éfﬁ‘fﬁﬁ“ =

Aster 25 bounces, the ball will be tnder |m.

8. The value of a car depreciates at the rate x %. In 2020, the value is £21,000. In 2028,
the value of the car is approximately £11,255. Find the value of x.

FO(WLLCL - N N X (l - \oo _)‘L
Ugmg the @ormm,mgwwae ) fmo( X.

N = £1, 285
/- - x
= from 202040 2028
= 202€-2020=8
N,155 = 21,000x (1-3
221000 8
o.sssqs..{r, (1- %)
0-9750 . (1 —T
-o-ovso o=
—LOO (00
7.800 ... = x

x=150 (3 sf)

/
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Section C

Worked Example

Hana deposits £800 in a bank that pays 4.5% compound interest a year. Work out
the interest paid by the bank in 3 years.

n
Step 1: Find values for N and t for use in the formula N = Ny X (1 + %?Ota‘ge) .
N, = 800
t=3

Step 2: Substitute into the formula to calculate the value of N.

percentag e)n

N=N, x(1-
0 ( 100

3

N = 800 X (1+ 4'5)
N 100

N =800 x 1.0453 = 912.9329
Step 3: Form a conclusion.

There will be £912.93 in Hana’s bank account after 3 years.

Guided Example

Chloe loans £5500 from a bank where the cost of borrowing is 3% per year.
Calculate the extra amount of compound interest Chloe pays in 6 years.

percentage)"

Step 1: Find values for N, and t for use in the formula N = N, X (1 + To0

N= 5500
n=5
Step 2: Substitute into the formula to calculate the value of N.
N= 5500 x (1t 3 )*
= 5500 X 1-03% =6567.28%¢6..

Step 3: Calculate how much interest this is.

Interest Paid = New — Original

6567.28. —85500 = 1067 -2872...

Step 4: Form a conclusion.

To the yaoest pen@, Chloe eams £1067-29 extra inturest

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

9. Ethan loans £700 from a bank where the cost of borrowing is 5% per year. Calculate
the extra amount of compound interest Ethan pays in 2 years.

Formuwl = N = NOX(H%’»

Np= 00 .0=2 ,7/ =5 Z 7. 75 - 700

N= ?OOX(]'i’ )7. = Z1-35

Nz F00 x 1-05% L than pays £71.75 extva inberest
= F71-35

10. Rhea deposits £1150 in a bank that pays 4% compound interest a year. Work out the
interest paid by the bank in 3 years.

FO(WLLCL . N N X (l t \oo

No= 1150, n=3 /- = 1293.593¢ - 1150 = 143.5936
N-= IlSOx(H-\—g%jg

= 1242.5936 1143.59 prom the bank

11. Delaney loans £5800 from a bank where the cost of borrowing is 6.7% per year.
Calculate the amount of compound mterest Delaney pays in 10 years.

FO('M,(LLCL'- N N X(l+ 100
Ngp=5800,1<10 , /- =6-7

10 : - 5800 = 5293.59 196
N= 5800 x (1 +53 11093-591 - 5800 = 5293
= 5RO00x |.067"° To bhe ngunest pence, Dejlam\}j pays
= 11093.59.. an extra £529%.59

12. Maya deposits £756 in a bank that pays 2.3% compound interest a year. Work out
the interest paid by the bank in 6 years.

n
Formula @ N= N x (14 %5= e)
Ng = #56, /= 2-3 =6 866.514.. —25¢

N= 756 X% () 423 Ioo = 110514
= 756x 1.023° To the neonest pend, W\aﬁq
= 866.514 ... eams £110.51
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