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Key terms  

Key Word  Definition/Tips Example 
Quadrant The four quarters which make 

up the coordinate plane. 
  

Coordinates Written in pairs, (x, y).  The 

first term is the x-coordinate 

(movement across). The second 

term is the y-coordinate 

(movement up or down).  

A: (4,7) 

B: (-6,-3) 

Horizontal A straight line from left to 

right.  It is parallel to the x-

axis. 

 
Vertical A straight line from top to 

bottom.  It is parallel to the y-

axis. 

 
Origin The centre of the co-ordinate 

grid.  (0, 0) on the graph.  The 

point where the x-axis and y-

axis cross. 

 

Parallel Lines that never meet. 
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Gradient The gradient of a line is how 

steep it is.  It is sometimes 

called slope. 

 

Gradient =   
𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒚

𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒙
=

𝑹𝒊𝒔𝒆

𝑹𝒖𝒏
 

 

The gradient can be positive 

(sloping upwards) or negative 

(sloping downwards) 

 

Intercept Where lines cross. 

 
Variable A quantity that may change 

within the context of the 

problem. 

Speed and time are variables 

within a fixed distance journey. 

Relationship The link between the two 

variables. 

The amount of sunshine and the 

temperature. 

Correlation Correlation between two sets 

of data means they are 

connected in some way. 

There is correlation between 

temperature and the number of 

ice creams sold. 

Line of Best Fit A straight line that best 

represents the data on a 

scatter graph. 
 

Outlier A value that ‘lies outside’ most 

of the other values in a set of 

data. 

An outlier is much smaller or 

much larger than the other 

values in a set of data. 
 

 

Quantitative Numerical data. Some examples are length, mass, 

temperature, and time 

Qualitative Descriptive information. Colours, genders, names etc. 

Continuous Quantitative data that has an 

infinite number of possible 

values within its range 

Height, weight, temperature, and 

length are all examples of 

continuous data 

Discrete Quantitative or qualitative 

data that only takes certain 

values. 

For example, number of student 

in a class. 
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Frequency The number of times a 

particular data value occurs. 

 
Outcomes The result of an event that 

depends on probability. 

When flipping a coin the outcomes 

are heads and tails. 

Probability The chance that something will 

happen. 

Probability of flipping a coin to 

tails is ½ = 0.5 = 50% 

Set A collection of objects.  

Chance The likelihood of a particular 

outcome. 

Chance of flipping a coin to tails is 

½ = 0.5 = 50% 

Event The outcome of a probability – 

a set of possible outcomes. 

 

Biased Not fair. A two-headed coin. 

Union Notation ‘υ’ meaning the set 

made by combining the 

elements of two sets. 
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What’s the Story? 
 

My name is Anton Thomas, and I am a cartographer. My job is to 
design maps. I use a coordinate system, lines, areas and points to show 
positions of different places. I work for a leading UK cartography 
company producing maps for many different 
purposes such as finding points on the earth’s 
surface and showing patterns, including 
mapping earthquakes to produce an 
earthquake hazard map.  
 

Map making has been around for thousands and thousands of years, 
with the earliest maps being drawn by the Babylonians on clay 
tablets. Here is one that was found at the town of Ga-Sur, 
approximately 200 miles north of the site of Babylon. 
 
In 500BC Greek Scholars were the first to suggest that the world was spherical. Before this, 
people thought that the Earth was flat! A guy called Aristotle saw that the Earth cast a round 
shadow on the moon. This had a great impact on map drawing and led a mathematician called 
Eratosthenes to create a surprisingly accurate figure for the circumference of the Earth and a 
world map which looked like this! 
 
My job involves understanding a lot of 
mathematics, and I particularly need to 
think carefully about coordinates. Have 
you ever looked closely at a globe or a 
world atlas? In a similar way to the x and 
y coordinates that you have been looking 
at, a special coordinate system is used.  
 
Due to the science of tectonic plates and 
that fact that the Earth’s land masses are 
constantly moving, my job plays an important part to make sure that the maps of the world are 
as up to date as possible. Just look at the map above drawn by Eratosthenes! Our world map 
looks completely different now and without people like me we would still be following the 
earlier maps, unaware that our Earth has changed.  
 
Without cartographers there would be no such thing as maps so we would be unable to 
explore the amazing world we live in, and then find our way back home! 
 

Why does this matter? 
 

- Coordinate geometry is an important branch in mathematics. 
- It helps us locate points and describe position. 

Sounds familiar?  
 

You started studying coordinates and the position of objects back in primary school. Now we 
are beginning to link it to other topics and subjects and how we can use these skills in real life. 
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Did you know…? 

Global positioning systems 

(GPS) use coordinates to 

pinpoint a position. 

               

Essential Knowledge   

Working in the Cartesian Plane 
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Did you know…? 

Companies use proportion 

to help minimise waste, 

boost profits and protect 

the environment. 
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Retrieval Quiz – Cartesian 

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

at your notes, you have mastered the basic skills. 

1. Write the coordinate for the point at x. 

 

 

 

 

 

 

2. Look at the location to each shape and write its coordinates beside it.  
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3. Where could you add a fourth point to make a square? 

 

 

 

 

 

 

 

 

 

 

4.  
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5. 
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What’s the Story? 
 

My name is Khushi Gadhavi and I am the Chief Financial Officer of a UK 
business.  I am responsible for making business decisions relating to the 
running of my business which employs thousands of employees across the 
world! 
 
My job is to overlook the finances involved in the running of the business 
and identify ways in which the business can improve. Graphs make it 

easier to read data and are a good visual presentation of data, they make my job easier! 
 
For example, I can see use a line graph to see how much profit the business is making compared 
during the financial year and I can see whether there has been a fall or rise in profits compared 
to previous years on one page. 
 
My company sells lots of products and I can use a pie 
chart to see how many of each product is being sold 
and I can compare the sales of products with other 
products and see which products are selling more and 
are therefore more important to the company. 
 
I can then focus on ensuring that this product is always 
available and in stock so that customers are always 
happy and they come back to us to buy more products. 
 
Graphs and charts are very important in business and they make it much easier to see and 
compare important financial information. 
 
By the end of this unit of work, you will be able to handle graphs and charts of different 
types, making you a more confident mathematician, like this Chief Financial Officer. 
 

Why does this matter? 
 

- Graphs are important to make information easier and 
clearer to understand. 

- Graphs and charts were used during the coronavirus 
pandemic to make information easy to understand for the 

public. 
- Graphs can be defined as a visual presentation of 

data. 
- Graphs have a lot of real-life use, in whatever job you go into, as well as in day-to-

day life. 
 

Sounds familiar?  

You will have studied graphs in different points in your school life, starting at primary school 
where you studied pictograms. It is a topic that you will come across in other subjects such as 
Science, Geography, Business and even PE. 
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Did you know…? 

Scatter graphs enable 

correlations between 

disease and lifestyle 

choices, and correlations 

between disease and 

environmental or industrial 

conditions, eg possible 

effects of pesticides, 

industrial chemicals, etc. 

         

 

Representing Data. 
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Did you know…? 

Governments collect data 

through a census and process 

information.  To be used to 

provide the right services for 

local communities.  
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Retrieval Quiz – Representing Data 
When you can answer all of the questions on this page without looking 

at your notes, you have mastered the basic skills. 

 The table on the left shows results from a survey about 

which country people had visited.   

1) How many people took part in the survey? 

2) How many more people visited Greece than Spain? 

3) How many fewer people visited Ghana than Pakistan? 

  For each graph below, state the type of correlation shown.   

 

 

 

         

7) In the diagram below, 

Jack and Dora are both 

drawing a  

line of best fit.  Whose 

method is better? Explain 

why? 

 

8)  

 

 

 

 

4) 5) 6) 
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What’s the Story? 
 
My name is Jing Mei Li.  I am a mortgage advisor for 
TransAsia Bank.  I am responsible for making sure my 
customers get the best possible deal on their mortgages.  A 
mortgage is a loan which is used to pay for a house.  It is a 
super important job as finding the right deal could save 
people thousands of pounds over the course of their loan 
agreement. 
 
I evaluate a customer’s data – including their annual 
earnings, the number of dependents (children) they have 
and their normal monthly outgoings.  To find the best deal, 
I then compare the chance of them getting accepted for a 
mortgage from different providers.  This is very important 
because if people apply for mortgages they are not likely 
to get accepted for, it can negatively affect their credit 
rating and reduce their chances of getting accepted for 
another mortgage. 
 
To compare the information, I compile tables and use 

computer software to run the probability of acceptance.  This might sound like meaningless 
number crunching, but most adults will, at some point in their lives, want to take out a loan and 
it is important that they find the 
correct one, as it could save 
them a lot of money. 
 

By the end of this unit of work, 
you will understand how to 
compare statistics using a 
table and how to calculate 
simple probabilities. 
 

Why does this matter? 
 

- Probabilities are used a lot in everyday life, particularly when applying for loans and 
other credit agreement. 

- Applying for loans which you have a low chance of acceptance on can negatively 
impact your credit history which means you may struggle to get additional credit in the 

future. 
 

Sounds familiar?  

 
You will have come across calculations with fractions in year 7 and 8.  You will also have 
come across various tabulated data in the previous unit. 
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Tables and Probability 

 

 

 

 

 

 

 

 

 

 

Notes:…………………………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………

. 
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Retrieval Quiz - Probability 
When you can answer all the questions on this page without looking at your 

notes, you have mastered the basic skills. 

                                                   

 
 

2) The probability a year 8 student has a school dinner is  
18

49
 .             

     What is the probability he/she does not have school dinner? 
 

3)  

 

 

 

 

4)How many outcomes is greater than 3? 

5) The probability that Gary will forget his homework is 0.2. What is the 

probability that Gary will not forget his homework? 
 

The Venn diagram shows on the right shows how many 

students in a class own cats, dogs or both. A student is picked 

at random from the class. 

6) Find the probability that they own a cat 

7) Find the probability that they own both a cat and a dog 

8) Find the probability that they own neither a cat nor a dog 

9) Erin tosses a 50p coin twice. What is the probability that she will get two 

tails? 

10) The probability that it will rain on Christmas day is 0.9. Is this statement 

reasonable? 

 

Two coins are flipped at the same time.  

 What are the 4 possible outcomes? 1) 
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How can we use representations to 

help us analyse data? 

  

  

 

 

 

 

  

    

  

How can the 

coordinate plane 

help us represent 

data? 

How do you identify 

graphs of horizontal 

and vertical lines 

from their 

equations? 

 

How can you find 

the probability of 

2 events 

happening? 

How can scatter 

graphs help you 

make predictions? 

 

What does it mean to 

say that something is 

likely or unlikely? 

 

Can you explain 

what variables are? 

 

What are the main 

points to consider 

when dealing with 

scatter graphs? 

How can you show 

the possible 

outcomes of two 

events? 

How do you identify 

graphs of horizontal 

and vertical lines 

from their equations? 

 

How can you identify 

parallel lines from their 

equations? 

 



Question Stems 
Question 

Stem 

Example What to do. 

 

Plot Plot the point (3, 2) Remember the first 

coordinate is the x and the 

second is the y. Find both of 

those points on their 

corresponding axis and put a 

cross where both points meet. 

Join Join the coordinates to create a polygon. Draw lines (with a ruler) 

between the coordinates to 

create the shape. 

Complete the… ABCD is a kite. Complete the kite. Coordinates for part of the 

shape will have been plotted. 

Using your knowledge of 

characteristics of shapes, you 

will need to plot the final point 

that will complete the shape. 

Make sure you draw the lines 

with a ruler and a pencil! 

Write down 

the coordinate 

 

Make you double check which 

coordinate you are writing 

down. 

 

Remember to write the x 

coordinate first.  So read 

across and then up. 

 

Separate with a comma and 

surround in brackets – ( x, y ) 

Write down 

the gradient… 

 

Write down the gradient of the line with 

the following equation. 
𝑦 =  −4𝑥 + 3 

 

If you see “write down” then 

no calculation is required.   

 

Calculate the 

gradient 

Calculate the gradient of the line which 

passes through the points (1, 4) and (2, 6) 

Calculate means that you will 

have to do some form of 

working out. 

 

In this case you need to 

calculate the gradient using 

the formula given above. 
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Find the 

equation of a 

line 

A line crosses the y-axis at (0, 2) and 

passes through (1, 4).  Find the equation 

of the line 

 

First check the question for 

useful information.  In this 

case c = 2 

 

Next find the gradient.   

 

Next substitute the value of 

the gradient (m) and the y-

intercept (2) into the formula 

y = mx + c 

Describe Describe the relationship shown in the 

Scatter graphs   

 
 

. 

Write a sentence to say 

whether there is a strong or 

weak positive, or a strong or 

weak negative relationship. 

Some Scatter graphs may 

show no relationship among 

the data points.   

What is Daisy spent 7 hours revising for the test. 

What is Daisy’s test score? 

 

This is where an appropriate 

line of best fit needs to be 

drawn in order to provide 

guidance on making the best 

prediction. 

Find an 

estimate for… 

 Another student spends 6 hours revising 

for the test. Find an estimate for the 

best score. 

Drawing a suitable line of best 

fit is still the safest way of 

estimating the best score that 

the student could get. 

Explain why… Explain why it might not be suitable to 

use the diagram above to predict next 

terms grades.  

Indicate that each diagram is 

plotted with specific data 

gathered under the conditions 

that brought them about. 

Therefore would not inform 

decisions at a later date in 

time.   
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Thinking point 

What happens if you 

are given an equation 

which isn’t in the form 

y = mx +c ? 

 

Draw Draw a line of best fit. Draw a line through the points 

to split them, somewhat evenly 

on both sides. 

What is the 

probability….. 

What is the probability that Sally picks a 

red card our of a regular deck of cards? 

Find the total possible 

outcomes, this will now be the 

denominator.  

Find the outcomes of the 

event you are looking at, this 

will be the numerator.  

Put into a fraction and 

simplify 

How many 

people took 

part in the 

event 

Use the two way table. How many people 

took part in the event.  

 

Use the data to find all totals 

and add them together.  

How likely…. How likely is it that a male is picked from 

the group?  

Use sentences to describe the 

likelihood of an event 

happening. Use keywords such 

as, extremely likely/unlikely, 

impossible, certain etc.  
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Examples  
Possible success criteria 

Working in the Cartesian Plane 

Plotting Coordinates 

 

 

 

 

 

 

 

 

 

Identify key features of a linear graph 

 

 

 

Note: 

y = mx + c is clearly 

understood. 

Information read straight 

from the equation. 

Y-intercept written as a 

coordinate. 

Note: 

Features are identified but 

the gradient is the 

coefficient of x and the y-

intercept should be a 

coordinate. 
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Understand the gradient of a straight line 

 

 

 

 

 

Note: 

Gradient calculated 

correctly. 

Both m and c values are 

labelled and substituted 

correctly into the formula. 

Notes: 

Gradient calculated 

incorrectly.  A positive 

fractional gradient means that 

the graph moves across more 

steps than it moves up. (It not 

steep). 
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Plot coordinates from a rule to generate a linear graph 

 

 

Notes: 

Values of x substituted correctly 

into the equation. 

Coordinates plotted using xs. 

Answer read from the graph and 

explained mathematically. 

Notes: 

Calculation error when substituting the 

values into the equation. 

Graph does not go through all of the 

coordinates and an incorrect coordinate has 

been added below the graph. 

Student has confused x and y intercepts. 
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Plot a graph from its equation 

 

 

 

 

Notes: 

Graph correctly plotted from the 

origin (since c = 0) using the 

gradient of 2. 

Line y = -3 is identified and both 

graphs are labelled. 

Coordinate answer is read from 

the graph, correctly. 

Notes: 

Coordinates marked with bit dots 

which are not accurate. 

The gradient is correct, but they 

have used the wrong y-intercept. 

The Line x = -3 is drawn instead of 

y = -3 

No labels. 
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Parallel or not? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 

All parallel lines are 

identified. Including 

the one which required 

rearranging. 
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Representing Data 

Scatter graphs 

Note:  Lines of best fit are often forgotten, but correct answers still obtained by sight. 

Line of best fit. 

Outliers. 
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Tables and Probability 

Sample Space Diagrams. 

Question 1: 

To start a board game, I must roll a 5 or a 6 followed by another 5 or 6. 

What is the probability of having two throws and being able to start the board game? 

Solution 1 Solution 2 

Probability of rolling a 5 or 6 is: 
2

6
=

1

3
 

I need to roll that twice. 
1

3
+

1

3
 

Answer: 
2

3
 

 
 
 

 1 2 3 4 5 6 

1 2 3 4 5 6 7 

2 3 4 5 6 7 8 

3 4 5 6 7 8 9 

4 5 6 7 8 9 10 

5 6 7 8 9 10 11 

6 7 8 9 10 11 12 
  

4

36
 =  

1

9
 

 

 

 
 

 

Probability from two-way tables. 

 

 

 

The student has not thought 

about all possible outcomes. 

The student has used a sample 

space diagram to help show the 

possible outcomes of two events. 

Notes: 

Student has identified the relevant 

information and written it in the 

form of a probability. 

Notes: 

Student has picked out some 

information but has not accurately 

read from the table. 
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Probability from a Venn diagram. 

 

 

 
 

 

 

 

 

Notes: 

Student has accurately read 

the Venn diagram and 

calculated the total number of 

students. 

Notes: 

Student has not 

considered the people who 

do not own a pet (9). 

And has misread the 

information about cats. 
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Retrieval Answers – Cartesian 

Plane. 

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

answer questions that involve reasoning and problem solving. 

1 Write the coordinate for the point at x. 

 

 

 

 

2 Look at each shape and write its coordinates beside it. 

 

 

 

 

 

 

 

 

 

3.  Where could you add a fourth point to make a square? 
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4. 

 

 

 

 

 

 

 

5   
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Retrieval Answers – Representing Data 
Remember that for the exam you will have to use this knowledge to 

answer questions that involve reasoning and problem solving. 

   

 

 

 

 

 

 

 

= 88 

= 17 

= 10 

= positive correlation = no correlation = negative correlation 

Dora’s line of best 

fit is better because 

it goes roughly 

through the middle 

of all the scatter 

points. 
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Retrieval Answers - Probability 
Remember that for the exam you will have to use this knowledge to answer 

questions that involve reasoning and problem solving. 

 

 
1)  The possible outcomes are head/head,  head/tail, tail/head,  and 
tail/tail which is S ={ HH, HT, TH, TT} 
 

 2)       
31

49
    This is because if a student has a school dinner is  

18

49
     then  

                 1- 
18

49
    =  

31

49
     

3)    = 6, because H2, H4, H6, T2, T4 and T6 are all even.       
   

4)    = 6 outcomes are greater than 3 because there is  H4, H5, H6, T4, T5 
and T6. 

5)       0.8  The overall probability is 1. It is either a student completes the 
homework or does not complete the homework.  Gary will complete his 
homework given by 1-0.2 = 0.8  

6)        
15

37
 This is because 10 students own just a cat and 5 own both cats 

and dogs which totals 15 

 

7)    
5

37
   This is because five students own a cat and a dog. 

8)    
9

37
     The number of students in the class are 37 in total. 9 of these are 

outside the two circles drawn meaning they own no cats nor dogs.  

 

9)   
1

4
      There are four possible outcomes (HH, HT, TH and TT), and only 

one gives T T which is tail, tail. 

 
10) This is not reasonable as 0.9 is too high. It very rarely snows in London 
in late December, so the probability should be close to 0 
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Articles for Wider Reading 

and Flipped Learning. 
Probability: the basics 
Explore what probability means and why it's useful. 

Probability is simply how likely something is to happen. 

Whenever we’re unsure about the outcome of an event, we can talk about the probabilities of 

certain outcomes—how likely they are. The analysis of events governed by probability is 

called statistics. 

The best example for understanding probability is flipping a coin: 

There are two possible outcomes—heads or tails. 

What is the probability of the coin landing on Heads? We can find out using the equation: 

P(H) = , left parenthesis, H, right parenthesis, equals, question mark. You might intuitively 

know that the likelihood is half/half, or 50%.  But how do we work that out?   

Probability = 

 

Formula for calculating the probability of certain outcomes for an event. 

In this case: 

 

Probability of a coin landing on heads 

Probability of an event = (# of ways it can happen) / (total number of outcomes) 

P(A) = (# of ways A can happen) / (Total number of outcomes) 
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Example 1 

There are six different outcomes. 

 

Different outcomes rolling a die. 

What’s the probability of rolling a one? 

 

Probability formula for rolling a '1' on a die. 

What’s the probability of rolling a one or a six? 

 

Probability of a 1 or a 6 outcome when rolling a die 

Using the formula from above: 

 

Probability formula applied 

What’s the probability of rolling an even number (i.e., rolling a two, four or a six)? 
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Probability of rolling an even number? The formula and solution 

Tips 

• The probability of an event can only be between 0 and 1 and can also be written as a 

percentage. 

• The probability of event AAA is often written as P(A)P(A)P, left parenthesis, A, right 

parenthesis. 

• If P(A) > P(B)P(A)>P(B)P, left parenthesis, A, right parenthesis, is greater than, P, left 

parenthesis, B, right parenthesis, then event AAA has a higher chance of occurring 

than event BBB. 

• If P(A) = P(B)P(A)=P(B)P, left parenthesis, A, right parenthesis, equals, P, left 

parenthesis, B, right parenthesis, then events AAA and BBB  are equally likely to 

occur. 

 


