
Fractions
And the four operations!



Starter Questions

1. A triangle has lengths 8.5cm, 6.4cm and 10.5cm. 
Is it a right angled triangle?

2. A model plane is similar to a real aircraft. The 
model plane is 250 times smaller. What is the 
volume scale factor between the planes?

3. Solve:  5𝑥 + 3 = 2𝑥 + 7



Fractions of a quantity 

of an object

on number line

of a number

3

5

3

5

3

5

3

5



Fractions of a quantity 
5

11
𝑜𝑓 66

3

4
𝑜𝑓 4

5

6
× 42

3

5
× 50

4

7
× 49

7

10
× 110



Mixed Numbers <-> Improper Fractions

15

3

10
2

5



2

3

1

4
+

+

=
11

12
2015

1612

129

86

43

Multiples of 
3 and 4

12 is the LCM

8

12

3

12

+ Diagram 
1



2

5

3

8
+

Multiples of 5 
and 8 

7240

6435

5630

4825

4020

3215

1610

85

40 is the LCM

16

40

15

40
+

=
31

40
+ Diagram 2



Adding Fractions

2

3
+

4

5
=



Worked Example Your Turn

1

7
+
2

5
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1

6
+
3

5
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1.
1

8
+

2

8

2.
1

8
+

4

8

3.
1

8
+

1

2

4.
1

4
+

1

2

5.
1

4
+

1

3

6.
1

4
+

1

5

7.
1

4
+

2

5

8.
1

4
+

3

5

9.
1

9
+

3

5

10.
1

9
+

2

5

11.
2

9
+

2

5

12.
3

9
+

2

5

13.
4

9
+

2

5

14.
4

9
+

2

7

15.
4

9
+

3

7

16.
3

9
+

3

7

17.
2

9
+

3

7

18.
𝑥

9
+

3

7

19.
𝑥

9
+

𝑦

7

20.
𝑥

9
+

𝑥

7
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1.
1

8
+

2

8

2.
1

8
+

4

8

3.
1

8
+

1

2

4.
1

4
+

1

2

5.
1

4
+

1

3

6.
1

4
+

1

5

7.
1

4
+

2

5

8.
1

4
+

3

5

9.
1

9
+

3

5

10.
1

9
+

2

5

11.
2

9
+

2

5

12.
3

9
+

2

5

13.
4

9
+

2

5

14.
4

9
+

2

7

15.
4

9
+

3

7

16.
3

9
+

3

7

17.
2

9
+

3

7

18.
𝑥

9
+

3

7

19.
𝑥

9
+

𝑦

7

20.
𝑥

9
+

𝑥

7

3

8

5

8

5

8

3

4

7

12

9

20

13

20

17

20

14

45

23

45

28

45

33

45

38

45

46

63

55

63

48

63

41

63

7𝑥+27

63

7𝑥+9𝑦

63

16𝑥

63



Worked Example Your Turn

2

5
−
1

3

2

3
−
1

5



2

5
−

1

7

1

7
−

2

5

2

5
−

2

7

2

3
−

2

5

2

3
−

1

4

2

3
−

3

4

3

4
−

2

3

3

4
−

2

30

3

4
−

3

5

3

4
−

9

15

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



2

5
−

1

7
=

9

35

1

7
−

2

5
= −

9

35

2

5
−

2

7
=

4

35

2

3
−

2

5
=

4

15

2

3
−

1

4
=

5

12

2

3
−

3

4
= −

1

12

3

4
−

2

3
=

1

12

3

4
−

2

30
=

41

60

3

4
−

3

5
=

3

20

3

4
−

9

15
=

3

20

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



Explain

Lets visually show how we can use an array to multiply these fractions

1
3

x 
3
4

Draw a rectangle or squareI am now going to split my whole into 4 parts according to the 
denominator in this fraction. 

Now we are going to split our rectangle into thirdsShade in one third of the shape according to the fractionNow shade in three quarters of the rectangleHow many parts does are rectangle have altogether? 
We write this as our denominator.

Count how many rectangles have been shaded with both colours?
We write this as our numerator.

12
3

So the answer to 
3
4

x 
1
3

=
3

12
This can be simplified to 

3
4

x 
1
3

=
3
12

= 
1

4



Worked Example Your Turn

2

3
×
5

8

2

3
×

7

10
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1.
𝟏

𝟐
×

𝟐

𝟓
=?

2.
𝟐

𝟓
×

𝟏

𝟐
=?

3.
𝟐

𝟓
×

𝟏

𝟑
=?

4.
𝟐

𝟓
×

𝟏

𝟒
=?

5.
𝟐

𝟓
×

𝟑

𝟒
=?

6.
𝟑

𝟒

𝟐
=?

7.
𝟎

𝟓
×

𝟑

𝟒
=?

8.
𝟐

𝟑
×

𝟓

𝟕
=?

9.
𝟐

𝟑
×

𝟓

?
=

𝟏𝟎

𝟏𝟐

10.
𝟐

𝟑
×?=

𝟐

𝟔

11.
𝟐

?
×

𝟓

?
=

𝟏𝟎

𝟗

12.
𝟐

𝟑
×

𝒂

𝒃
=?

13.
𝒂

𝒃
×

𝒂

𝒃
=?

14.
𝒃

𝒂
×

𝒂

𝒃
=?

15.
𝟐

𝟑
×

𝟑

𝟓
×

𝟒

𝟕
=?

16.
𝟐

𝟑
×

𝟑

𝟓
×

𝟗

𝟏𝟏
=?

17.
𝟐

𝟑

𝟐
=?

18.
𝟐

𝟑
×

𝟑

𝟓

𝟐
=?
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1.
𝟏

𝟐
×

𝟐

𝟓
=

𝟐

𝟏𝟎
=

𝟏

𝟓

2.
𝟐

𝟓
×

𝟏

𝟐
=

𝟐

𝟏𝟎
=

𝟏

𝟓

3.
𝟐

𝟓
×

𝟏

𝟑
=

𝟐

𝟏𝟓

4.
𝟐

𝟓
×

𝟏

𝟒
=

𝟐

𝟐𝟎
=

𝟏

𝟏𝟎

5.
𝟐

𝟓
×

𝟑

𝟒
=

𝟔

𝟐𝟎
=

𝟓

𝟏𝟎

6.
𝟑

𝟒

𝟐
=

𝟗

𝟏𝟔

7.
𝟎

𝟓
×

𝟑

𝟒
=

𝟎

𝟐𝟎
= 𝟎

8.
𝟐

𝟑
×

𝟓

𝟕
=

𝟏𝟎

𝟐𝟏

9.
𝟐

𝟑
×

𝟓

𝟒
=

𝟏𝟎

𝟏𝟐

10.
𝟐

𝟑
×

𝟏

𝟐
=

𝟐

𝟔

11.
𝟐

𝟑
×

𝟓

𝟑
=

𝟏𝟎

𝟗

12.
𝟐

𝟑
×

𝒂

𝒃
=

𝟐𝒂

𝟑𝒃

13.
𝒂

𝒃
×

𝒂

𝒃
=

𝒂𝟐

𝒃𝟐

14.
𝒃

𝒂
×

𝒂

𝒃
=

𝒂𝒃

𝒂𝒃
= 𝟏

15.
𝟐

𝟑
×

𝟑

𝟓
×

𝟒

𝟕
=

𝒂𝒃

𝒂𝒃
= 𝟏

16.
𝟐

𝟑
×

𝟑

𝟓
×

𝟗

𝟏𝟏
=

𝟓𝟒

𝟏𝟔𝟓
=

𝟏𝟖

𝟑𝟑

17.
𝟐

𝟑

𝟐
=

𝟒

𝟗

18.
𝟐

𝟑
×

𝟑

𝟓

𝟐
=

𝟏𝟖

𝟕𝟓
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Dividing fractions

• What is 
2

3
÷

1

3
?

• What about 
12

8
÷

4

8
?



Dividing fractions

• We could find a common denominator and then 
divide the numerators.

• But it’s easier to just multiply the first fraction by 
the reciprocal of the second.



Worked Example Your Turn

3

4
÷
2

7
=

3

4
÷
4

7
=



Starter Questions

1. A rectangle is 
3

5
𝑐𝑚 long and 

5

8
𝑐𝑚 high. Find its 

perimeter and area.

2. One angle of a triangle is 22 degrees. Its sides are 
5cm, 12cm and 13cm. Find the other 2 angles.

3. Solve:  𝑥 + 3 ≥ 2𝑥 − 10



Division with Fractions Notes



1.    
2

3
÷

4

5
=

10

12
=

5

6

2.    
4

6
÷

4

5
=

20

24
=

5

6

3.    
4

3
÷

4

5
=

20

12
=

5

3

4.    
4

3
÷

2

5
=

20

6
=

10

3

5.    
3

4
÷

2

5
=

15

8

6.    
3

4
÷

5

2
=

6

20
=

3

10

7.    
3

4
÷

1

2
=

6

4
=

3

2

8.    
1

2
÷

3

4
=

4

6
=

2

3

9.    
1

2
÷

1

4
=

4

2
= 2

10.    
1

2
÷ 4 =

1

8

11.    
1

3
÷ 4 =

1

12

12.    4 ÷
1

3
= 12

13.    4 ÷
7

3
=

12

7

14.    20 ÷
7

3
=

60

7

15.    5 ÷
7

12
=

60

7

16.    
1

5
÷

7

15
=

15

35
=

3

7

17.    
1

5
÷ 1

13

15
=

15

140
=

3

28

18.    
𝑎

5
÷ 1

13

15
=

15𝑎

140
=

3𝑎

28

19.    
1

𝑏
÷ 1

13

15
=

15

28𝑏

20.    
1

5
÷ 1

𝑐

15
=

15

5(15+𝑐)

21.    
1

5
÷ 1

13

𝑑
=

𝑑

5(𝑑+13)



Plenary

3

4
+ (

5

2
−
4

5
) =

1
2

3
× 3

5

6
=



Percentage Change



Recap

• How do we find:

• 10%

• 50%

• 1%

• 30%

• 20%

• 17.5%

• 250%



Decimal Multipliers

Increase by 5% 

Decrease by 2.3%



Worked Example Your Turn

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 40 𝑏𝑦 10% 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 90 𝑏𝑦 10%



Worked Example Your Turn

𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 70 𝑏𝑦 25% 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 40 𝑏𝑦 45%



1.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 30 𝑏𝑦 10%

2. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 30 𝑏𝑦 20%

3.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 60 𝑏𝑦 20%

4. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 60 𝑏𝑦 10%

5.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 74 𝑏𝑦 10%

6. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 74 𝑏𝑦 50%

8. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 10%

7.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 50%

9.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 5%

10.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 5%

11. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 10%

12.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 20%

13. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 50%

14.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 60%

15. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 60%

16.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 30%

17. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 15%

18.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 10%



1.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 30 𝑏𝑦 10%

2. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 30 𝑏𝑦 20%

3.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 60 𝑏𝑦 20%

4. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 60 𝑏𝑦 10%

5.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 74 𝑏𝑦 10%

6. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 74 𝑏𝑦 50%

8. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 10%

7.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 50%

9.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 84 𝑏𝑦 5%

10.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 5%

11. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 10%

12.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 20%

13. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 50%

14.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 44 𝑏𝑦 60%

15. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 60%

16.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 30%

17. 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 15%

18.  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 88 𝑏𝑦 10%

33

24

72

54

81.4

37

126

75.6

88.2

46.2

39.6

52.8

22

70.4

35.2

114.4

74.8

96.8





Notes Page 39



1. A golf professional gives 5% of his winnings to his caddy. How much does the 
professional keep for himself if he wins £120,000?

2. The cost of a washing machine before VAT is £240. Calculate the price after VAT 
at 20% is added.

3. A TV is reduced by 15% in the sale. It originally cost £600. How much does it 
cost now?

4. The population of a small town grew by 6.5% over the course of a year. At the 
start of the year there were 12 400 people. How many were there at the end 
of the year? Round your answer to 2 SF.



Worked example-
Simple interest

• £600 is invested for 3 years 
at 3% simple interest per 
year.

• How much will they have at 
the end of the 3 years?

Your turn

• £650 is invested in a bank 
account for 2 years at 1.5% 
simple interest per year.

• How much is in the account 
at the end of the 2 years?



Worked example-
Compound interest

Your turn

Christian invested £6500 for 2 years in a 
savings account.

He was paid 4% per annum compound
interest.

How much money did Christian have in 
his savings account at the end of 2 years?

Ben invests £400 in a bank account.

The account pays compound interest at a 
rate of 2.5% per year.

At the end of two years, how much will 
Ben have in his account?



Worked example-
Compound interest

Your turn

Christian invested £6500 for 2 years in a 
savings account.

He was paid 4% per annum compound
interest.

How much money did Christian have in 
his savings account at the end of 2 years?

Ben invests £400 in a bank account.

The account pays compound interest at a 
rate of 2.5% per year.

At the end of two years, how much will 
Ben have in his account?



Worked example-
Compound interest

Your turn

The value of a second-hand car is 
£6000.

Each year it loses 20% of its value.

Work out its value in 3 years’ time.

Emma bought a car for £10,000

Each year the car depreciates by 
15%

How much will the car be worth in 
2 years’ time?



Worked example-
Compound interest

Your turn

The value of a second-hand car is 
£6000.

Each year it loses 20% of its value.

Work out its value in 3 years’ time.

Emma bought a car for £10,000

Each year the car depreciates by 
15%

How much will the car be worth in 
2 years’ time?



Notes Page 40



1. City Police aim to reduce crime figures by 8% each year for the next 3 years. If the 
current number of crimes committed each year is 25,000, how many do they hope for in 
3 years time? Give your answer to the nearest hundred.

2. The number of bacteria in a Petri dish increases at a rate of 3% every hour. If there are 
12,000 bacteria at the start, how many will there be in 4 hours? Give your answer to 
2SF.

3. The number of subscribers to a new magazine is expected to increase by 24% every 
year. This year there are 16,500 subscribers. How many subscribers are there expected 
to be in 3 years time? Give your answer to 3 significant figures.

4. The amount of serum in a patient's bloodstream decreases by 20% every hour. A patient 
is injected with 6mg of the serum at 9am. How many milligrams will remain in his 
bloodstream at 1pm? Give your answer to the nearest tenth of a milligram.

5. Jamie bought a house for £120,000. It appreciated in value by 3.7% for each of the next 
four years. How much was the house worth after four years?



Plenary

Sam wants to invest £2000 for 2 years in the same 
bank.

At the end of 2 years, Sam wants to have as much 
money

as possible.

Which bank should Sam use?



Reverse Percentages



1. City Police aim to reduce crime figures by 8% each year for the next 3 years. If the 
current number of crimes committed each year is 25,000, how many do they hope for in 
3 years time? Give your answer to the nearest hundred.

2. The number of bacteria in a Petri dish increases at a rate of 3% every hour. If there are 
12,000 bacteria at the start, how many will there be in 4 hours? Give your answer to 
2SF.

3. The number of subscribers to a new magazine is expected to increase by 24% every 
year. This year there are 16,500 subscribers. How many subscribers are there expected 
to be in 3 years time? Give your answer to 3 significant figures.

4. The amount of serum in a patient's bloodstream decreases by 20% every hour. A patient 
is injected with 6mg of the serum at 9am. How many milligrams will remain in his 
bloodstream at 1pm? Give your answer to the nearest tenth of a milligram.

5. Jamie bought a house for £120,000. It appreciated in value by 3.7% for each of the next 
four years. How much was the house worth after four years?



Starter Questions

1. Find the mean of the following numbers:

1, 4, 7, 7, 90, 101

2. Solve the system of equations:
5𝑥 + 2𝑦 = 54
2𝑥 + 2𝑦 = 24

3. 6𝑥 + 3 − 𝑥 = 5𝑥 + 15 Comment.







Rob is buying a new car and 
has seen this advert:

He got a discount of 25% 
off the price of the car.

He paid £7200 for the car. 

Work out the price of the 
car before the discount.



Another example

The price of a washing machine is reduced by 17.5%.

The reduced price is £264.

By how much has the original price been reduced?





Notes P41



Practice makes permanent!



Answers
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