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Introduction 
This is a guide of all the maths we cover in year 7 to help with any homework or revision questions that 
may arise. 
 
These are all the topics that we will be covering over the year 
 

  
 



Algebraic Thinking  

Sequences 

Arithmetic Sequences  

Term to term rule 

 
 

Arithmetic with pictures  
It’s the same principle as the one before we just represent it in a picture form rather than a number 
 

 
 



Geometric Sequences 

In a  sequence, the term to term rule is to multiply or divide by the same value.  
 

 
 

 
 

Geometric with pictures  
This is the same as the previous section but we represent it with pictures 
 

 

Sequences represented as graphs  
If we take the sequence 3, 7, 11, 15, 19 and plot it on a graph we would get this 
 



 
Our first term (number in the sequence) is 3 so its plotted at (1,3) our second term is 7 so its plotted at 
(2,7) 
 
Geometric Sequences 
If we have the sequence 1, 2, 4, 8, 16 and we plotted it we would get the following 



 
 
Arithmetic produces a straight line and geometric produces a curve 
 
 

Understand and use algebraic notation  

Function machines  
Function machines work by putting a number into a “machine” and a process happening and then you 
get another number out 
 
In the diagram below we are putting 7 in. it then goes through a machine that takes away 2. This gives 
us 5. This new number now goes into the second machine and gets multiplied by 5 to give us 25 



 
 
We can also be given the final answer and be asked for the input number. For the example below we are 
told 40 is our final answer. So we put it backwards through the yellow machine which also reverses the 
operation. This means we need to divide by 5 to give 8 and then the 8 goes into the red machine and we 
reverse that operation to add 2 giving us 10.  
 

 
 
We also use them with algebra 

 
If we put f in and then take 7 away we would get f-7 
 

Bar model  
The bar model is a new method used to help students visualise the question.  



 
Looking at the diagram below it is showing that 5x9 is the same as 9+9+9+9+9 

 
 
The bar model is used a lot in algebra to help students understand the basic concepts.  
 
Just the same as the number example above it can be used in the same way with letters 

 
This is showing that we would write this as 4 x d or 4d 
 

Substitution 
Substitution is where we swap a letter for a number. We can do this with or without the bar model.  
 
Using the bar model we would replace all the h’s with 7’s and then add them  
 

 
7+7+7 = 21 
 
We can also do it without using the bar model. p=8 

 
For the first one we need to multiply p by 4 and as p is 8 we do 8x4 = 32. For the second it means p 
divided by 2 so we do 8➗2 = 4 



 

Generating a sequence  
 
To find numbers in a sequence we have to substitute numbers into the expression. If we wanted to find 
the first number in the sequence we would substitute in 1. If we wanted to find the 10th number we would 
substitute in 10.  

 

 
 
Our first number would be 2 x 1 + 3 = 5 
Our second number would be 2 x 2 + 3 = 7 
Our third number would be 2 x 3 + 3 = 9 
 

Equality and Equivalence  

Fact families  
Fact families are a list of equations that are all true for the same scenario. 
 
 
 
 
 
 
 
 

 

 
8+9=17 
9+8=17 



17-8=9 
17-9 = 8 
 
There are all the different ways of writing the same calculation  
 

Solving equations 
Solving equations can either be done with the bar model or without. The first example is using the bar 
model 
 

 
Visually you can see that w is equal to 163 - 78 so therefore w= 65 
 

 
Here 3b’s = 51 so to find b we have to divide by 3. b=17 
 
The other method is the balancing method 
 
W+78 = 163 
We want w to be alone so we have to -78 from both sides to make that happen 
 
      W+78 = 163 
          -78      -78 
              w=65 
 

 
This means n is being divided by 4 so the reverse operation is multiplying by 4. 
 
 



 
            X4       x4 
 
                n=48 
 

Simplifying expressions  
 

 
First we need to group the like terms (the ones with the same letters) 

 
Once we have done that we add the a’s together and then the b’s 
 
11a+8b 
 

Place value and proportion  

Place value and ordering  

Place Value 
 
We use this table method to read and write number 
 

 
HM = Hundred Million, T M = Thousand million, M= Million, HTh= Hundred thousand, TTh = ten 
thousand, Th= thousand, H=Hundred, T= Tens and O = Ones  
 
This can be used with numbers written inside or counter representation as shown below 



 
 

Scales 
Students will need to read off a scale and work out what the scale goes up in. 
 

 
We need to look at the amount of jumps between 0 and 1000 
 

 
We can see there are 10 jumps from 0-1000 so we need to divide 1000 by 10. Each jump goes up by 
100.  
 

Rounding  

 



 

 
 

 



Inequalities  

 
Eg: 

 
 

Range 
Range is the biggest number in the list minus the smallest number in the list.  
 
For example if we were given the numbers below. We would first need to find the biggest and smallest 
number 

 
Biggest is 8. Smallest is 1. 8-1=7 
So my range is 7 
 

Median 
The median is the middle number of a list of numbers when they are put in order of size. 
 
For example if  we were given the following numbers the first thing we would have to do is put them in 
order 

 
       1,2,4,9,12 
 
We would then need to cross out the biggest and smallest 
 



 
And keep doing that until there was one (or two if there are an even amount of numbers) in the middle  
 

 
If there was an even amount of numbers and you were left with 2 numbers in the middle  

 
You would need to find the number in the middle of those two numbers and in this case it would be 6.  

Rounding to significant figures 

 
 



 
 

Powers  

 
 



Standard form 
 
This is a way we write really big or really small numbers to avoid missing out zeros when we are doing 
calculations  

 
 



 

 
 

Fraction, decimal and percentage equivalence  

Tenths and hundredths as diagrams 
 
We can show 10ths and 100ths using a diagram.  



  
The first picture shows 15 hundreths, the second shows 20 hundredths which we can simplify down to 2 
tenths and the last show 70 hundredths which can be simplified down to 7 tenths.  
 



Fractions to decimals  

 
 



Decimals to fractions  

 
 

Percentages  
We can use 100 square to help with finding a percentage. Percentage means out of 100 so if we shade 
blocks in 100 grid it will give us a percentage.  



 
 
There are 51 boxes shaded out of a possible 100 so the percentage shaded is 51% 
 

Decimals to percentages  

 
 



Percentage to decimal  

 
 

Pie Charts  
We look at pie charts in relation to fractions, decimals and percentages. Looking at the example below 
we need to first workout how many equal sections the pie chart can be broken down into.  



 
 
The pie chart can be broken into 5 equal parts (between the points). If we look at the car sector it is 
worth one of the 5 sections. So we know it's worth ⅕ and if we make that into a percentage we need it 
over 100 so we multiply both top and bottom by 20 and get 20/100 which is 20%. Walking to school is 
worth ⅗ we now need to get it over 100. It would be 60/100 which is 0.6 and 60%.  
 

Equivalent fractions  
Equivalent fractions are all about doing the same calculation to the top and the bottom of the fraction. 
This can either be multiplying or dividing.  
 

 



It can be done in one big step or lots of little ones until you find what you are looking for.  

 

Application of number 

Addition and subtraction  

Adding with bar model 
 

 
The bar model show that 36+30+17 = 83  
 

Adding with the column method 

 
For this method we would add the ones first (numbers in left hand column) which in this case make 11 so 
we would need to carry the tens over to the next column and add that to the 9 and 3 to make 13. As 
there are no hundreds to add the 1 to it just goes next to the 3.  
 



Grid method for addition  

 
This is another way to represent the addition. All the ones can be added together to make 24 and all the 
10s can be added to make 140 and then we can add the 140 and 24 together to make 164.  
 

Adding decimals  

 

 



Subtraction using the column method 
 
If we were doing the following calculation using the column method we would start with the left hand side 
numbers 
 

 
 
We can’t do 2 - 5 so we have to borrow from the 10’s column and make the 3 into a 2 and 2 in the left 
column into a 12 as shown below  
 

 
Now we can do 12 - 5 to give 7 

 
2-1 to give 1 and 5-2 to give 3 

 
 



Subtracting Decimals  

 
 

Perimeter  
Perimeter is the length that goes around a shape.  

 



 

Two way tables  
Students will need to add and subtract to find missing numbers in a two way table. At the end of each 
row and column there is a total box 
 

 
 
For example  
 

 



Frequency Trees 
 
Frequency trees are similar to two way tables. The circles coming off a circle must add to give the 
number in the singular circle. For example 
 

 
 

Bar Charts 
Bar charts show data. The height of the bars show the frequency (how many) for each different option. 
The bars must not touch and they need to be an equal width and an equal width apart 
 



 

 

Adding and subtracting standard form 
 

 
 

Multiplication and division  
 



Multiplying using the grid method 

 
 

Multiplying using the column method 

 
 



Multiples  

 
Factors 

 

Multiplying and dividing by 10s 
When we multiply by 10 we move all the numbers across right one in the place value table. If we look at 
the example below the 5 counters on the 10s column would go into the hundreds column. If we were 
multiplying by 100 we would move the numbers over two columns.  
 
 



 
 
With dividing we do the opposite to multiplying we move the counter (or numbers) across to the left. In 
the example below the two has moved from the ones to the tenths column  
 

 
 

Multiplying by 0.1 or 0.01 
 
If we were going to multiply by 0.1 we could change that to be 1/10 to make it easier for ourselves and 
when we times by a fraction we divide by the denominator (bottom number) and multiply by the 
(numerator) top. As the numerator is 1 in this case we can just divide by 10.  
 

 
 
The same principle can be used for multiplying by 0.01 apart from we change the 0.01 to be 1/100 and 
divide by 100 
 

 
 



Converting metric units using bar model 
 
With the bar model students would break it down into parts and find out what each part is worth and then 
add them together as shown below.  

 
 

Converting metric units by multiplying and dividing  
Students can use multiplying and dividing. Using the caterpillars below students can put what they have 
in the correct part of the body and then do what the legs say to get to the unit they need. For example if 
we wanted to change 3400g into Kg we would need to divide by 1000 giving us 3.4Kg.  

 
 



Multiplying decimals  

 
 

Bus stop division  

 



 

 
 



Bus stop division with decimal  

 
 

Order of operations (BIDMAS) 
 



 

 



 



Area of rectangles and parallelograms 

 

 

Area of a triangle  

 

Area of a trapezium  
There are two methods for this. The first is using the formula as shown below.  

 
Or for the second method you can break the trapezium into a rectangle and triangles and work them out 
separately and add them together.  
 

Mean 
Mean is the most common average we use in day to day lives.  



 
 

Fraction and percentage of amounts 

Fraction of amount 

 
 

Find the whole given a fraction  
We can do this using the bar model. If we are told that ¾ of something equals 96 we can draw is using 
the bar model shown below. We can see that 3 parts equal 96 so if we divide that by 3 we get one part 
and then multiply that by 4 to get what the original number is. 96 divided by 3 is 32 and then 32 multiplied 
by 4 is 128 



 
 
The other method would be to find ¼ by dividing by 3 and then find 4/4 ( one whole) by multiplying by 4 
 

Percentage of amounts  
We can use the bar model initially to understand how to find the percentage of amounts. If we wanted to 
find 10% we could split the 100% into 10 equal boxes and one of those would be worth 10%. For the 
example below we would divide 80 by 10 to get 8 

 
 
If we wanted to find 50% we would split the 100% into two boxes 

 
If we wanted to find 25% we could split the box into 4 or half 50%. 
 

 
 
Once we have 10%, 50% and 25% we can work out all the rest. If we wanted to find 1% we could divide 
the 10% value by 10. If we wanted to find 20% we could double the 10% value. If we wanted to find 75% 
we would add the 25% and 50%.  
 

Percentages using a calculator 
To find a percentage of amount using a calculator you first need to change the percentage you want to 
find out into a decimal. Once you have done that you can multiply your number by the decimal. 
 



If we wanted to find 37% of 60 using a calculator we would change 37% into a decimal (by dividing it by 
100) giving us 0.37 and then multiply 60 by it. 0.37 x 60 = 22.2 
 

Directed numbers and fractional thinking  

Directed numbers 

Representing positive and negative numbers 
We represent positive and negative numbers with different colours to represent calculations.  

 

Negative numbers on a numberline 
We can represent negative numbers on a numberline making it easier to order them  
 

 
 

Adding and subtracting negative numbers 
We can use a numberline to help with adding and subtracting negatives as shown below 
 

 
If we count the amount of jumps we can see what we have to add to negative 4 to get positive 5.  
 

Face method for adding and subtracting negatives 
In the picture below it shows a positive and a negative with a sad face meaning it would be negative and 
a positive and positive or negative and negative with a happy face meaning it would be positive.  



 
5 - + 3 would turn into 5-3 
5 - -3 would turn into 5+3 
 

Multiplying using the bar method 
 
We can look at multiplying negative numbers using the bar model to represent it. If we were doing 5 x -3 
that would be 5 lots of -3 giving us -15 
 

 
 

Multiplying negatives using the faces 
 
If we take the same question as before 5 x -3 we have one positive and one negative which makes a sad 
face so we know our answer has to be negative. Then we just do 5 x 3 =15 and make it negative =-15 
 

Division with negative numbers  
 

We do division in the same way that we do multiplication. If we had  because they are both 
negative our answer will be positive. We then do the calculation as if there are no negatives. 30 divided 
by 6 to give 5 and we have already worked out it was positive so our answer stays as 5. If we had 

there is one positive and one negative so our answer will be negative then we do 63 divided 
by 7 to give 9. We already worked out it would be negative so our answer is -9.  
 

Two step equations  
There are three methods we can use to solve two step equations the first is with algebra tiles as shown 
below 
 



 
We can cancel a one from each side and then share the remaining ones between the x’s 
 
The second method is the balancing method and it is shown below. Whatever you do to one side you 
must do to the other. The aim is to get x by itself. 

 
 
The third method is the bar method as shown below. To get y by itself we need to take 8 away from the 
20 and then divide the remaining by 3 as there are 3 y’s.  

 
 

Addition and subtraction of fractions  

Representing fractions  
We can represent fractions on diagrams either on a bar, grid, polygon or number line as shown below.  

        

 



Converting between mixed and improper fractions 
There are two methods for doing this the first is the diagram method as shown below. We can see that 
there are 3 whole and ⅔. If we split the 3 wholes into 3’s we can see that we have 11 sections so as an 

improper fraction (top heavy) it would be  

 
 
The other method is to do it all numerically  

 
 
To go from a improper fraction to a mixed number 
 

 



Adding fractions with the same denominator 
 
When you add numbers with the same denominator ( bottom number) you simply need to add the 
numerators (top numbers) together and keep the bottom number the same 
 

 
This can also be shown with the bar model 
 

 

 

 
This would equal  
 

 

Subtracting fractions with the same denominator  
 
When you subtract numbers with the same denominator ( bottom number) you simply need to subtract 
the numerators (top numbers) together and keep the bottom number the same 
 



 
 
 
 
This can also be seen using the bar model 

 
 

Adding and subtracting fractions from whole numbers 
We can do this using the bar model  

 
If we split the whole into 3 parts and take one of them away we would be left with 2 parts out of the 3 and 
that would be ⅔ 
 
Another method is to change the denominator of our whole number to be the same as the fraction so 3/3 
would give one. We could therefore do  
 

 

Equivalent fractions 
We can use a fraction wall to find equivalent fractions. Equivalent fractions are two fractions that are 
worth the same amount.  



 

 
The other method is timesing or dividing the numerator (top number) and denominator (bottom number) 
by the same amount as shown below 



 

Adding and subtracting fractions with different denominators (bottom numbers) 

 



Adding mixed numbers  

 



 
 
 

Lines and angles 

Constructing, Measuring & Using Geometric Notation 

Understand and use letter and labelling conventions including those for geometric figures 
 



 
 

Angle types 

 

Measuring Angles 
 



 
 



 
 

Parallel and Perpendicular lines 

 



 
 

Triangle types  
 



 

 
 



Types of quadrilaterals  

 
 

Constructing triangles 
 
Here are 3 great animations that we can watch that go through how to draw all the different types of 
triangles. https://www.bbc.co.uk/bitesize/guides/zx2sb82/revision/4  
 

Drawing pie charts  
 

https://www.bbc.co.uk/bitesize/guides/zx2sb82/revision/4


 



 

Developing Geometric Reasoning  

Angles around a point  

 



Angles on a straight line  

 

Angles in a triangle  
 



 

Angles in a quadrilateral 

 



Vertically opposite angles  

 

 

Angles in parallel lines 
 

 
 



 
 

 



 
 



Developing number sense  

Divisibility rules 

 

 



 



 



 

 
 

Mental maths tips  

1. The "9-trick". 

To add 9 to any number, first add 10, and then subtract 1. In my Math Mammoth books, I give 

children this storyline where nine really badly wants to be 10… so, it asks this other number for 

"one". The other number then becomes one less. For example, we change the addition 9 + 7 to 

10 + 6, which is much easier to solve. 

https://www.mathmammoth.com/books.php


But this "trick" expands. Can you think of an easy way to add 76 + 99? Change it to 75 + 100. 

How about 385 + 999? 

How would you add 39 + 28 in your head? Let 39 become 40… which reduces 28 to 27. The 

addition is now 40 + 27. Yet another way is by thinking of compensation: 39 is one less than 40, 

and 28 is two less than 30. So, their sum is three less than 70. 

2. Doubles + 1. 

Encourage children to memorize the doubles from 1 + 1 through 9 + 9. After that, a whole lot 

of other addition facts are at their fingertips: the ones we can term "doubles plus one more". 

For example, 5 + 6 is just one more than 5 + 5, or 9 + 8 is just one more than 8 + 8. 

3. Use addition facts when adding bigger numbers. 

Once you know that 7 + 8 = 15, then you will also be able to do all these additions in your 

head: 

○ 70 + 80 is 15 tens, or 150 

○ 700 + 800 is 15 hundreds, or 1500 

○ 27 + 8 is 20 and 15, which is 35. Or, think this way: since 7 + 8 is five more than ten, 

then 27 + 8 is five more than the next ten. 

4. Subtract by adding. 

 

This is a very important principle, based on the connection between addition and subtraction. 

Children really don't need to memorize subtraction facts as such, if they can use this principle. 

For example, to find 8 − 6, think, "Six plus what number makes 8?" In other words, think of the 

missing number addition 6 + ___ = 8. The answer to that is also the answer to 8 − 6. 

This principle comes in especially handy with subtractions such as 13 − 7, 17 − 8, 16 − 9, and 

other basic subtraction facts where the minuend is between 10 and 20. But you can also use it 

in multitudes of other situations. For example, 63 − 52 is easier to solve by thinking of 

addition: 52 + 11 makes 63, so the answer to 63 − 52 is 11. 

5. Five times a number. 

 

Turning our attention to multiplication now, here's a nifty trick you might not know about. To 

find 5 times any number, first multiply that number times ten, then take half of that. For 

example, 5 × 48 can be found by multiplying 10 × 48 = 480, and taking half of the result, which 

gives us 240. Of course, you can also use this strategy for such multiplication facts as 5 × 7 or 5 

× 9. 

6. Four and eight times a number. 

 

If you can double numbers, you already have this down pat! To find four times a number, 

double that number twice. For example, what is 4 × 59? First find double 59, which is 118. 

Then double that, and you get 236. 

Similarly, eight times a number just means doubling three times. As an example, to find 8 × 35 

means doubling 35 to get 70, doubling 70 to get 140, and (once more) doubling 140 to get 280. 

However, personally I would transform 8 × 35 into 4 × 70 (you double one factor and halve the 

other), which is easy to solve to be 280. 

7. Multiply in parts. 

This strategy is very simple, and in fact it is the foundation for the standard multiplication 

algorithm. You can find 3 × 74 mentally by multiplying 3 × 70 and 3 × 4, and adding the results. 

We get 210 + 12 = 222. Another example: 6 × 218 is 6 × 200 and 6 × 10 and 6 × 8, which is 1200 

+ 60 + 48 = 1308. 



Estimation  

 
 



Sets and probability  

Venn diagrams  

 



 



 
 



Probability words 

 

Prime numbers and proof 
 
Prime numbers 
The prime numbers up to 100 are shaded in blue 

 
 



Prime number decomposition  

 

HCF and LCM (Highest common factor and lowest common multiple) 
 
First you need to do a prime factor tree of both numbers. Once you have done that you need to fit these 
numbers in to a venn diagram  
 



 

 
 


