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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. 
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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?  
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
𝑁𝑁0 = 250 
𝑡𝑡 = 4 

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

𝑁𝑁 = 𝑁𝑁0  × �1 +
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝

100 �
𝑝𝑝
 

 

𝑁𝑁 = 250 × �1 +
3

100�
4

 
 

𝑁𝑁 = 250 × 1.034 = 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?  
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
 
 
Step 2: Substitute into the formula to calculate the value of N. 
 
 
 
 
 
 
Step 3: Form a conclusion. 
 
 
 
 

 

No 2000
t 10

N 2000x Itf
2000 10710
3934.3

To Bsftherewouldbe 3930bees in 10years
3930
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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? 

 

 

 

 

 

 

 

 

 

 

 

 
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 2027? 

 

 

 

 

 

 

 

 

 

 

 

 

Formula N No x i t Pygntagejn
No 590
n 6
t 5.2

N 590x I 9
590 1 0526

799 735
nearestwholenumber

After 6years theexpectednumberof redsquirrelsis
800

Formula N No x i t Pygntagejn

No 2700
n from2021 to2027
2027 2021 6

t 2.3

N 2700 x I t

2700 X 1 0236

309469
nearestwholenumber

In 2027 theexpectednumberof Ukretirees in
Spain is 3095
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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? 

 

 

 

 

 

 

 

 

 

 

 

 

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?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calculatepositivecases reportedonTuesday

Formula N No x i t Pygntagejn
No 30,000
n TuesdaytoSunday
5days

t 4.7

N 30000 1 480
30,000 10475
37744 58

Calculatethedifference
37745 30000 7745 nearestwholenumber

Therewere7745morecases

Usetheformulato rearrange tofindthegrowthrate

Formula N No x i t Pygntagejn
No 4000
N I from2010to

2016
20162010 6

N 5642
t unknown

5642 4000x I
4000

14105 I

105899 I I Eo
0.058999

5899 t

To 3significantfiguresthegrowthrate is 5 901
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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?  
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 − 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
𝑁𝑁0 = 10,000 

𝑡𝑡 = 4 
 
 
Step 2: Substitute into the formula to calculate the value of N 
 

𝑁𝑁 = 𝑁𝑁0  × �1 −
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝

100 �
𝑝𝑝

 

 

𝑁𝑁 = 10,000 × �1 −
10

100�
4

 
 

𝑁𝑁 = 10,000 × 0.94 = 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? 
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 − 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
 
 
 
Step 2: Substitute into the equation to calculate the value of N. 
 
 
 
 
 
 
Step 3: Form a conclusion. 
 
 
 
 

 

No 13,000
n 7

N 13000x 1 9877
13000 0.99967

12,963.64 nearestpence

After 7years thevalue of theGoldNecklace will
be worth 12,963.64
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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 𝑙𝑙 of 

water. How much water is left after 8 seconds? Give your answer in millilitres. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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?  

 

 

 

 

 

 

 

 

 

 

 

 

Formula N No x i Pygntagej

No 6
n 8
1 5.5
N 6 x 1 58618

I 6 0 9458

3 8159771in M
10006

3815.977Mt

TothenearestMillilithetherewill be 3816mL left

Formula N No x 1 Peffntagej
CalculatehowmuchTimsells
No 15000
n 3
33

N 15000 1 330
15000 0 673 4511 445Calculateloss

15,000 4511445 10,488.56 nearestpound
Timloses 10 488.56
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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? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formula N No x 1 Pygntagej

Use trial anderror tofindthenumberbounces
No 5

Et's
After5bounces

N 5 x I 4505
5 0.9555 3.97 above Im

After35bounces
5 0.9553 0997 below1m

34bounces 34bouncesis5 095534 1 044g abovemy
d checktoseeif
aboveIm

After 35bounces theball will beunder Im

Formula N No x 1 Pygntage

Usingtheformularearrange tofindx
No 21,000
N 11255
I X
N from2021to2028
20282021 7

11,255 21,000x 1 E 7
0.53595 1 foot
0.91475 1 E
0.085214

Io
8524T x D 8.52 to3sf
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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. 
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
𝑁𝑁0 = 800 
𝑡𝑡 = 3 

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

𝑁𝑁 = 𝑁𝑁0  × �1 −
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝

100 �
𝑝𝑝

 

 

𝑁𝑁 = 800 × �1 +
4.5
100�

3

 
 

𝑁𝑁 = 800 × 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. 
 
Step 1: Find values for 𝑁𝑁0 and 𝑡𝑡 for use in the formula 𝑁𝑁 = 𝑁𝑁0  × �1 + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

100
�
𝑝𝑝
. 

 
 
Step 2: Substitute into the formula to calculate the value of N. 
 
 
 
Step 3: Calculate how much interest this is. 
 

𝐼𝐼𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝𝐼𝐼𝑡𝑡 𝑃𝑃𝑝𝑝𝑃𝑃𝑃𝑃 = 𝑁𝑁𝑝𝑝𝑁𝑁 − 𝑂𝑂𝑝𝑝𝑃𝑃𝑝𝑝𝑃𝑃𝑝𝑝𝑝𝑝𝑙𝑙 
 
 
Step 4: Form a conclusion. 
 
 

  
 

N 5500
n 6

N 5500x Itt
5500X 1 036 65672876

656728 5500 1067 287

Tothemeanestpence Chloeearns 1067.29 extrainterest
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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. 

 

 

 

 

 

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. 

 

 

 

 

 

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

 

 

 

 

 

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. 
 

 

Formula N No x it Pegntagejn
No 700 N Z
N 700x I É

S
71.75

771.75

771 75 700

N 700 1.052 Ethan pays 71.75extrainterest

Formula N No x it Pygntage
No 1150 n 3 1 4 1293.5936 1150 143.5936
N 1150x It Tothenearestpence Rheagets1150 1.043

1293.5936 143.59fromthebank

Formula N No x it Pegntage

No 5800n 10 1 6.7
11093.591 5800 5293.59196

N 5800 x it
0

5800 1.06710 Tothenearestpence Delaney pays
11093.59 an extra 5293.59

Formula N No x it Pygntage

No 756 I 2.3 n 6

110.514N 756 1 35

866.514

8 514 7g

756 1.0236 To thenearestpenceMaya
earns 110.51
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