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Key terms  

Key Word  Definition/Tips Example 
Ratio A statement of how two 

numbers compare 
 

Part A section of a whole. The picture above is 4 parts split 

in a 3: 1 ratio. 

 

Equal Parts. All the parts are in the same 

proportion, or a whole shared 

equally. 

2:2, 1:1, 4:4. 

 

Order To place a number in a 

determined sequence. 

1, 2, 3, 4 

Are written in ascending order. 

Equivalent Of equal value. 2 x 3 = 6 

£1 = $1.35 

 

Factors Integers which multiply 

together to get the original 

value. 

2 x 3 = 6  

 

2 and 3 are factors of 6. 

Proportion Proportion compares the size 

of one part to the size of the 

whole. 

 

Usually written as a fraction. 

In a class with 13 boys and 9 girls, 

the proportion of boys is 
13

22
 and 

the proportion of girls is 
9

22
 

Variable A part where the value can be 

changed 

London is 120 miles away.  If I 

travelled at 40mph it would take 

3 hours to travel there.  If I 

travelled at 60mph it would take 

2 hours.  The speed is variable. 

Axes Horizontal and vertical lines 

that a graph is plotted on. 

 

 

 

Approximation An estimate of value. 24 x 38 ≈ 20 x 40 

20 x 40 = 800 

 

Scale Factor The multiple that increases or 

decreases a shape in size. 

 
 

Scale Factor = 15 ÷ 10 = 1.5 
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Currency The money system used by a 

country. 

Great British Pounds (£) 

Euros, US Dollars ($) 

Conversion. The process of changing from 

one currency to another. 

£1 = $1.35 

£1 = 1.1 Euros 

Scale The comparison between 

something that is drawn and its 

real-life size. 

A map with scale of 1cm: 1km 

means a distance of 1km is 

represented by 1cm. 

Numerator The number above the line in 

the fraction.  It represents 

how many parts are taken. 

 

Denominator The number below the line in 

the fraction.  It represents 

the total number of parts. 

 

Whole Number. A positive integer including 

zero without fractional or 

decimal parts. 

1, 27, 99, 456 

Commutative. An operation is commutative if 

changing the order does not 

change the result. 

1 + 2 = 3  and 2 + 1 = 3 

 

2 x 3 = 6 and 3 x 2 = 6 

Unit Fraction A fraction where the 

numerator is one and the 

denominator is a positive 

integer. 

𝟏

𝟒
,

𝟏

𝟏𝟖
,
𝟏

𝟕
,

𝟏

𝟐𝟔
 

 

 

Non-unit Fraction. A fraction where the 

numerator is more than one. 

𝟐

𝟑
,

𝟑

𝟏𝟎
,
𝟓

𝟕
,

𝟕

𝟐𝟔
 

 

Dividend The amount you want to divide 

up. 

𝟏𝟐 ÷ 3 = 4 
12 is the dividend 

Divisor The number that you are 

dividing by. 

12 ÷ 𝟑 = 4 
3 is the divisor 

Quotient  The answer after we divide one 

number by another. 

Dividend ÷ divisor = quotient. 
12 ÷ 3 = 4 

4 is the quotient. 

Reciprocals A pair of numbers that multiply 

together to give one. 

𝟐

𝟑
×

𝟑

𝟐
= 𝟏 

 
2

3
 𝑎𝑛𝑑 

3

2
 𝑎𝑟𝑒 𝑟𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙𝑠 
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What’s the Story? 
 

Hi, my name is Fabrice Ngalula and I am a town planner from 

the Democratic Republic in Central Africa. D.R Congo is a country 

filled with lots of nature and green space and a growing 

population. The land area of D.R Congo is 2,345,000km2. If we 

compare this to the UK which has a land area of 242,495 km2 we 

can see that the D.R of Congo is 9.5 times as big as the UK in 

terms of land area!! When looking at the number of people that 

live in the countries, however, the population of D.R Congo is only 

20 million more than the UK meaning that the UK is much more 

densely populated. 

This is where ratio and scale are important in my job. As a town 

planner, I must decide where to place new shops and services so that all people have access 

to the things they need. As D.R Congo is so sparsely populated, I need to make sure that I am 

locating these things effectively. Ratio and scale play a huge role here in two ways: 

1. When looking at the ratio of people to shops/services in a particular area. 

2. When using maps to figure out where I am locating everything in a town. 

As some of you may know, maps are drawn ‘to scale’ meaning that every cm on a map might 

represent a certain number of kilometres in real life. Different maps will have different scales, 

so it is important that I know how to work with scales and ratios. If I do not work with them 

accurately, we will end up with buildings and services in the completely wrong place! My job 

ensures that supplies and goods are accessible to everyone, so I really need to take care 

when calculating the distances from the maps.  

Why does this matter?  
 

- Ratios and scale ensure that the right number of things 
are being used. 

- You use ratio every day. If you are baking or cooking, 
if you are trying to work out distances and times it 

might take you to travel these distances. 
- Career wise, ratio and scale are important from 

scientists, event planners, town planners, chefs, bakers, 
accountants, business owners and many more. 

 

Sounds familiar?  
 

You would have worked with scales and proportions before in mathematics when looking at 
shapes, money, time, and conversions. Ratio and Scale factors allow you to calculate changes 
in these things by looking at the relationships between two units. Ratio and Scale will come up 
again in year 9 and also in your GCSEs where you can put some of Fabrice’s skills into your 
own practice.   
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Did you know…? 

Outdoor pursuits 

for children need to 

have the correct 

supervision ratios.                

 

Retrieval Quiz – Ratio and scale 
When you can answer all the questions on this page without looking at 

your notes, you have mastered the basic skills. 

 

1 What is the ratio of AB : BC in the following line? 

  

 

2 Strawberry Shake is made of strawberries, ice cream and milk in the ratio 1 : 2 : 5 

Write down the ratio of milk to ice cream.  

3 Simplify the following ratios. 

 a)  3 : 12   b)  5 : 10 : 50  c)  12 : 16 : 18 

4 Write the following ratios in their simplest forms. 

 a)  8 days to 2 weeks b)  1 hour to 15 minutes c)  2 hours to 1 day 

5 Write the following ratios in the form 1 : n 

 a)  5 : 15  b)  4 : 6 

6 Write the following ratios in the form n : 1                     

 a)  24 : 4 b) 6 : 5 

7 The ratio of blue to red counters is 2 : 7 

 Write this ratio as a fraction. 

8 Share £240 in the ratio 5 : 3 

9 The ratio of men to women in a golf club is 8 : 5 

There are 64 men in the club. How many women are there? 

10 Pat and Julie share some money in the ratio 2 : 3 

Julie gets £30. How much money do they get altogether? 

 

 

 

A B C 
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What’s the Story? 
 Maria and Sidonia were baking 

cookies with the help of their dad 

for cake sale in school. The girls 

had recipe for 15 pupils, but they 

wanted to bake for 45 pupils so 

they needed bigger quantities of every ingredient. The girls now had 

to multiple each ingredient by 3 to be able to bake for 45 pupils. That 

may involve multiplying fractions, for example if the recipe calls for 2/3 cup of milk, they need to triple 

which is 3 lots of 2/3.  

 

Sometimes, a recipe might provide cooking 

temperatures in Celsius, but the dial on your oven 

range displays Fahrenheit, and vice versa. If you 

know the formula to convert Celsius to Fahrenheit, 

you can easily figure out what to set your dial to. 

The formula is F = ((9 ÷ 5) x C) + 32. For example, if 

the Celsius temperature is 200, you convert it to Fahrenheit by working out ((9 ÷ 5) x 200) + 32, i.e. 360 + 

32, which is 392 degrees Fahrenheit. To convert a temperature of 392 degrees Fahrenheit to Celsius, the 

calculation is (392 - 32) ÷ (9 ÷ 5). 

 
By the end of this unit of work, you will be able to use multiplicative change to show how one item can change   
to get the corresponding desired product or value.  

Why does this matter? 
 

Multiplicative change gives a quick change in the quantities of one item to produce a desired outcome. 

- It helps you to reason abstractly and quantitatively. 

- All the mathematics that we do involves creating a clear representation of the problems in our lives. 

- This also means that one can easily make predictions about the future. 

- It has a lot of real-life use, in whatever job you go into, as well as in day-to-day life. 

 
Sounds familiar?  

You would have studied multiplicative change and applied it in different points in your life. You would have 

used it to calculate successive increases and decreases over the same period for more than one group and it 

shows up in many aspects of cooking and baking. It is a topic that we need to come back to often in our study 

in school – in truth, it never really goes away. In secondary school we will be building on your knowledge of 

this.  

x 3 = 525g 

X 3 =750g 

x 3 = 300g 

x 3 = 3tsp 

x 3 = 3egg yoke 
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Multiplicative Change. 
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Did you know…? 

It is believed that the word ratio is 

taken from the ancient Greek word 

logos. However, some scholars 

believed that it was derived from 

the Latin word of ratio. The meaning 

is reason.  
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Retrieval Quiz – Multiplicative 

change. 
When you can answer all of the questions on this page without looking 

at your notes, you have mastered the basic skills. 

1.  5 scoops of ice cream cost £4.50  

How much would it cost for:  a) 10 scoops b) 1 scoop 

2. Pencils are sold in boxes. Each box contains 40 pencils. 

a) How many pencils are there in 4 boxes?   

b) How many boxes do you need to buy to have 200 pencils? 

3. This is a conversion graph between pints and litres. Use the graph to make 

approximate conversions for 40 litres = __pints,    35 pints = ___litres. 

  

4. Use the fact that 1 pound (£) is equal to 1.5 euros (€) to convert these 

amounts.  

a) £30 =  €___  b) €60 = £___ 

5. For this pair of similar shapes, write the scale factor from shape A to B. 

 

6. For this pair of similar shapes, write the scale factor from shape A to B. 

    

7. Work out the missing length in this pair of similar shapes. 
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Did you know…? 

Architects use scale drawings 

to design buildings, bridges, 

and other man-made 

structures. 

                   

Did you know…? 

Currency conversions are 

used to ensure that farmers 

in other countries receive 

adequate remunerations 

based on market trends. 

              

 

8. Work out the missing length in this pair of similar shapes. 

 

9. The scale on a diagram is such that 2 cm represents 1 m. 

a) What does 8cm represent? b) What does 1cm represent? 

10. Work out the ratios, give your answers in simplest form. 
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What’s the Story? 
 
What would it be like to have your farm in a laboratory? Can 
you think of a world where framers do not have to go out into 
the fields, till the soil or rear livestock? 
At the age of 12 years, Kevin had just moved from primary 
school to his new school. Year 7 was an adventure for him. 
Though nervousness had wrapped his being, excitement was 

fueling his heart to see his new teachers and meet new friends.  
The timetables were handed to the students first thing on that bright Monday morning. As Kevin 
looked intensely at his and scrutinized the details, the lesson in period one somewhat screamed 
at him. It was Science. This was not his favorite subject. He knew this from the little time he spent 
with that Science project in year 4. However, lesson 2 had a subject that he was seeing for the 
first time. It was Home Economics Management.  
“What on earth is this? Why are we doing work about managing homes?” Kevin questioned as 
in a puzzling manner.  
Period 2 had arrived. He reluctantly moved to the room which was on the first floor on the A-
block building.  At the entrance of the room, on the right, was miniature fountain. Each child was 
told to wash their hands after hanging coats and bags on the hangers on the left. The students 
were then asked to stand around four majestic tables decorated with all manner of fruits and 
cakes.  

Then the teacher began to explain that fractions are important because they tell you what portion 

of a whole you need, have, or want. Fractions are used in baking to tell how much of an ingredient 
to use. Fractions are used in telling time; each minute is a fraction of the hour.  
The teacher went on and on for over 10 minutes. 

 

Why does this matter? 
Fractions are like that foundation. It is a much-needed part to keep up the walls later on. Without 
the knowledge of fractions, you will not be able to do algebra. Each part of math is building on the 
previous part.                                                                                                                                                                               
Tests consist of a huge part of fractions and even in real life you use them. When dividing a pizza 
or meal into squares or when you want to divide up a space. Whatever the need for division, 
without the knowledge of fractions you will not be able to do it.                                                                                                                                                                     
When going to college later, you will need good grades, and well to be honest, 
your grades during school years are dependent upon your ability to do 
fractions.                                                                                                           
You see, just like fractions is the foundation, in later life your house will need 
strong walls. Algebra is those walls that will keep up the roof. So, if your math 
house wants to have a good roof later on, you need to be good in algebra, and 
to be good in algebra you need to be able to understand fractions. 

 

Sounds familiar?  
 

Fractions help everyone at an early age to understand the nature of numbers and their interactions 
(e.g., the meaning of division). If you do not understand how fractions work, it will interfere with 
your ability to learn algebra at a later stage.  
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Multiplying and Dividing Fractions 
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Did you know…? 

Fractions are used 

in many recipes – eg 

cut an onion in half.  

          

Retrieval Quiz – Multiplying 

and dividing fractions. 
When you can answer all of the questions on this page without looking 

at your notes, you have mastered the basic skills. 

1. 

 

 

2. 

 

 

3. 

 

 

4. 

 

 

 

5. 

 

 

 

6. 

 

 

7. 
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How can we apply multiplicative 

reasoning to solve problems? 

  

  

 

 

 

 

  

    

  

How can we 

represent ratio 

pictorially?  

Is 1 : 2 the same as 

4 : 8?  Why?  Why 

not? 

Why are maps 

drawn to scale? 

How are ratios and 

fractions related?  

Why might this help 

us solve problems? 

How do you know 

that a fraction is in 

its simplest form? 

How can we 

determine if two 

shapes are similar? 

 

How can we convert 

between one 

currency and 

another? 

 

How do you know 

whether to divide or 

multiple when 

answering questions 

involving fractions? 

How does adding to 

one part of a ratio 

affect the other 

parts? 

How can I apply my 

knowledge of ratio and 

proportion to real-life 

situations, such as 

scaling up recipes and 

converting currency? 

 



Question Stems 
Question Stem Example What to do. 

 

Simplify  

 
 

You need to 

write the ratio 

in its simplest 

form.  

Divide 

 
 

 

You need to 

share £700 

into the given 

ratio. 

What fraction 

 
 

You need to 

convert the 

ratio to a 

proportion. 

Calculate 

 

You need to 

use the speed, 

distance, time 

triangle to find 

the speed. 
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Work out 

 

You need to 

use the speed, 

distance, time 

triangle to find 

the time. 

How 

much/many/long 

? 

How many apples can you buy for 60p? 

How much would 30 pencils cost 

How long would the job take if there were 10 people 

helping? 

Work out the 

correct 

measurement 

and make sure 

you include 

units! 

 

 

 

 

 

 

Convert Given £1 = $1.35.  Convert £600 into $ Change 

between one 

unit and 

another.  Using 

their 

relationship. 

 

Work out… 

 Change the 

mixed number 

to an improper 

fraction.  

Multiply all 

three 

numerators 

and all three 

denominators.  

 

How many… 

 

Multiply the 

fraction by 

seven. Find out 

how many 

thirds are in 

the numerator 

(whole number) 

then add an 

extra to 

represent the 

fraction.  
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Find the area… 

 ‘Area’ is to 

work out the 

number of 

square units 

inside the 

shape.  

Multiply the 

length by the 

width.  

 

Explain… 

 Solve the 

problem and 

write a 

sentence to 

justify your 

answer.  

 

 

 

Calculate... 

 

 

 

Multiply the 

area of the 

shape by the 

reciprocal of 

the given 

length.  

Explain… Explain how to create equivalent fractions. Multiply or 

divide 

denominator 

and numerator 

by the same 

number.  

Simplify Simplify the following fraction.  

 

Divide both 

numbers by 

the highest 

common factor 

of 3.  
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Examples  
Possible success criteria 

Ratio and Scale 

Understand ratio notation. 

Question: There is 1 blue counter and 2 red counters. What is the ratio of blue to red?  

Simplifying ratio 

Question: Simplify the ratio 20:16 

  

Equating Ratio to fractions. 

Convert 1/3 to a ratio. 

   

Note: The order of a ratio 

matters. Make sure you are 

reading which order the 

question puts the two parts in. 

Notes: 

The first student subtracted down to zero.  

This does not keep the ratio the same. 

 

The second student has understood that 

ratio is linked to the number of parts and 

used common factors. 
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Divide into a ratio 

Question: Share 240 in the ratio 3 : 5 

 

  

 

Problem solving with ratio 

Question:  Bob and Rob are sharing money in the ratio 2 : 5 

If Rob gets £35, how much does Bob get? 

    

 

 

Note: The student 

has identified that 

the ratio has 8 parts 

and used a picture to 

help them divide into 

a ratio. 

Note: The 

student 

has not 

identified 

how many 

parts 

there are 

and not 

checked 

that their 

answer. 

80+48 = 

128 

Note: Both students have identified that there are 7 parts.  However, the 

first student has not read the question correctly.  Rob gets £35 which is 

worth 5 parts. 
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Multiplicative Change. 

Substituting values. 

X and Y are directly proportional. Fill in the table. 

x 0 1 2 3 4 5 

y 0 7 14 21 28 35 

 

 

 

x 0 1 2 3 4 5 

y 0 7 8 9 10 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

This student has understood that to work 

out y, you need to multiply x by 7. 

This student has interpreted the 

relationship between x and y as adding 6.  
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Conversion Graphs 

 

 

 

 

 

 

 

Signs of success: 

Clear lines drawn to 

show where you are 

reading from the 

graphs. 

Calculations shown. 
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Similar shapes 

Question: Are these shapes similar? 

 

 

 

Multiplying and Dividing Fractions 

Question: Calculate 
2

3
 ×

3

7 
 leaving your answer in its simplest form. 

 

 

 

 

Notes: 

The first student has 

offered no mathematical 

explanation. 

 

The second student has 

identified that they are 

similar shapes and found 

the scale factor. 

 

 

Notes: 

Student has cancelled down 

common factors and left their 

answer in the simplest form. 

 

 

Notes: 

Student has not simplified 

their answer. 

 

 



29 
 

Question:  Calculate 
3

5
 ÷

2

3 
  

 

 

 

Question:  Calculate 
2

3
 × 5  

 

 
 

 

Notes: 

Student has used the wrong 

reciprocal. 

 

 

Notes: 

Student has multiplied by the 

reciprocal. 

 

 

Notes: 

The student has found an 

equivalent fraction. 

 

 
Notes: 

The student has identified 

that “5” can be written as 
5

1
  

and correctly completed the 

multiplication. 
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Retrieval Answers – ratio and 

scale. 
Remember that for the exam you will have to use this knowledge to 

answer questions that involve reasoning and problem solving 

 

 

1 1 : 2 

 

2 5 : 2 

 

3 a)  1 : 4   b)  1 : 2 : 10  c)  6 : 8 : 9 

 

4  a)  4 : 7   b)  4 : 1  c)  1 : 12 

 

5 a)  1 : 3   b)  1 : 1.5 

 

6  a)  6 : 1   b) 1.2 : 1 

 

7 
2

9
 

 

8 £150 : £90 

 

9 40 

 

10 £50 
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Retrieval Answers – 

Multiplicative Change. 
Remember that for the exam you will have to use this 

knowledge to answer questions that involve reasoning and 

problem solving. 

1.  a) 10 scoops = £9  b) 1 scoop = 90pence 

2.  a) 160 pencils   b) 5 boxes 

3.  40 litres = 70 pints 35 pints = 60 litres 

4.  a)  €45   b) £40 

5.  3 

6.  1/2 

7.  a = 9 cm 

8.  b= 2 cm 

9.  a)  4m   b) 0.5m 

10.  PR:SU  2:3   RQ:UT  2:3 
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Retrieval Answers – Multiplying and 

Dividing Fractions. 

Remember that for the exam you will have to use this knowledge to 

answer questions that involve reasoning and problem solving. 

 

1. 

 

2. 

 

 

3 . 

 

 

 

4  

 

 

 

 

5  
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6  

 

 

 

 

7  
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Articles for Wider Reading 

and Flipped Learning. 
Article 1 

Golden Ratio  

φ 

The golden ratio (symbol is the Greek letter "phi" shown above) is a special number approximately 

equal to 1.618 

It appears many times in geometry, art, architecture, and other areas. 

The Idea behind It 

We find the golden ratio when we divide a line into two parts so that: 

the long part divided by the short part 

is also equal to 

the whole length divided by the long part 

Beauty 

This rectangle has been made using the Golden Ratio, looks like a typical frame for a painting, doesn't 

it? 

Some artists and architects believe the Golden Ratio makes the most pleasing and beautiful shape. 

Do you think it is the "most pleasing rectangle"? 

Maybe you do or don't, that is up to you! 
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Many buildings and artworks have the Golden Ratio in them, such as the Parthenon in Greece, but it is 

not really known if it was designed that way. 

The Actual Value 

The Golden Ratio is equal to: 

1.61803398874989484820... (etc.) 

The digits just keep on going, with no pattern. In fact the Golden Ratio is known to be an Irrational 

Number, and I will tell you more about it later. 

Formula 

We saw above that the Golden Ratio has this property: 

ab = a + ba 

We can split the right-hand fraction like this: 

ab = aa + ba 

ab is the Golden Ratio φ, aa=1 and ba=1φ, which gets us: 

φ = 1 + 1φ 

So the Golden Ratio can be defined in terms of itself! 

Let us test it using just a few digits of accuracy: 

φ  =1 + 11.618 

=1 + 0.61805... 

=1.61805... 

With more digits we would be more accurate. 

Calculating It 

https://www.mathsisfun.com/irrational-numbers.html
https://www.mathsisfun.com/irrational-numbers.html
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You can use that formula to try and calculate φ yourself. 

First guess its value, then do this calculation again and again: 

• A) divide 1 by your value (=1/value) 

• B) add 1 

• C) now use that value and start again at A 

With a calculator, just keep pressing "1/x", "+", "1", "=", around and around. 

I started with 2 and got this: 

value 1/value 1/value + 1 

2 1/2 = 0.5 0.5 + 1 = 1.5 

1.5 1/1.5 = 0.666... 0.666... + 1 = 1.666... 

1.666... 1/1.666... = 0.6 0.6 + 1 = 1.6 

1.6 1/1.6 = 0.625 0.625 + 1 = 1.625 

1.625 1/1.625 = 0.6153... 0.6154... + 1 = 1.6153... 

1.6153...     

It gets closer and closer to φ the more we go. 

But there are better ways to calculate it to thousands of decimal places quite quickly. 

Drawing It. 

Here is one way to draw a rectangle with the Golden Ratio: 

• Draw a square of size "1" 

• Place a dot halfway along one side. 

• Draw a line from that point to an opposite corner. 

• Now turn that line so that it runs along the square's side. 

• Then you can extend the square to be a rectangle with the Golden Ratio! 

(Where did √52 come from? See footnote*) 

A Quick Way To Calculate 

That rectangle above shows us a simple formula for the Golden Ratio. 

When the short side is 1, the long side is 12+√52, so: 
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φ = 12 + √52 

The square root of 5 is approximately 2.236068, so the Golden Ratio is approximately 0.5 + 

2.236068/2 = 1.618034. This is an easy way to calculate it when you need it. 

Interesting fact: the Golden Ratio is also equal to 2 × sin(54°), get your calculator and check! 

 

 

Article 2 

What are the uses of similar triangles in real life? 

Similar triangles may show up everywhere in real life even if we are unable to notice them at first. 

The use of similar triangles is of utmost importance where it is beyond our reach to physically 

measure the distances and heights with simple measuring instruments. Still there are many 

applications that are beyond our knowledge where the simple concepts of similar triangles can create 

magical consequences and influence that area to a great extent and aid us to create a greater extent 

when we try to explore something new. 

The uses of similar triangles thus can influence the varied number of fields. These numerous 

applications are majorly in the fields of engineering, architecture and construction and can be stated 

as: 

• In the vast area of architecture, similar triangles play an important role to represent the 

doors in the structure designed and how far they swing open. 

• Analysing the shadows that make triangles we can determine the actual height of the 

object. 

• Generally used to analyse the stability of bridges. Stability is an important factor when 

something is build. 

• Sometimes used in aerial photography to determine the distances from sky to a particular 

point on ground. 

• Useful in measurement of room and scale size in construction. 

• Generally used in determining the distances between light and the target in the light beams. 

• You can determine the height of any building, objects, people and length of people too with 

the use of scale modelling based on similar triangles. 

• For some cases in the real life projects they are used to hold the ground when an 

earthquake arises. 

• In construction to build the A - frame houses as the frame helps to reflect the similarity 

due to similar triangles when the bar of the frame is placed parallel to the ground. 

• Architect may sometimes use concept of similar triangles to aid in design of their work. 

 


