
Foundation GCSE Sets 4, 5 and Vocational 
 

The following clip numbers, along with the Knowledge Organisers can be used to support students as part of transition. Students will need to use 
their login details.  

 
Topic Hegarty Mathswatch 

Multiplying & Dividing decimals & powers of 10 15, 16, 48-51, 135, 136 10 

Writing in standard form 121-124 83 

Linear expand & factorise 160, 168-171 93, 94, 134a 

Solving Equations (Including brackets & both sides) 178-183 100, 135a, 135b,  

Plotting Linear, Quadratic and Cubic graphs 206-213, 251, 298, 299 96, 161,  

Transformations 637-643, 648, 649, 650-654 48, 49, 50, 148 

Fractions, Decimals & Percentages, Finding 
percentages & percentage change 

52, 73, 74, 149, 75, 76, 82, 55, 83, 
88, 89, 90, 97 

24, 25, 26, 70, 84, 85, 40, 86, 87, 88, 89, 
109, 110 

Angles – Triangle, Quadrilateral, Polygons, Parallel 
Lines 

481-487, 560-564 13, 45, 46a, 46b, 120, 121, 122 

Types of Chart (Pie &Line) 425, 427, 428, 429 15, 64, 128a 

Fractions Arithmetic 62-72, 77 71a, 71b, 73, 74 

Area & Perimeter (including circles) 549-552, 554-559, 539-541, 534-536 53, 54, 55, 56, 117, 52 

Volume & Surface Area of Prisms 568-571, 584-586 115, 119, 114a, 114b, 118 

Probability (Single & Combined) 349-360 14, 185, 204 

Sequences (Linear & Special) 196, 197, 198, 261, 263 104, 141 

Rounding (DP & SF) 17, 56, 134, 130 31, 32, 90 
 



Topic/Skill  Definition/Tips Example Non-Example/Common Error 

1. Fraction A mathematical expression representing the 
division of one integer by another. 

 

Fractions are written as two numbers 
separated by a horizontal line. 

 is a ‘proper’ fraction. 

 

 is an ‘improper’ or ‘top-heavy’ 

fraction. 

 

2. Numerator The top number of a fraction. In the fraction , 3 is the numerator.  

3. 
Denominator 

The bottom number of a fraction. In the fraction , 5 is the denominator.  

4. Unit 
Fraction 

A fraction where the numerator is one and 
the denominator is a positive integer. 

 

, ,  𝑒𝑡𝑐. are examples of unit 

fractions. 

 

5. Reciprocal The reciprocal of a number is 1 divided by 
the number. 

 

The reciprocal of 𝑥 is  

 

When we multiply a number by its 
reciprocal we get 1. This is called the 
‘multiplicative inverse’. 

The reciprocal of 5 is  

 

The reciprocal of  is , because  

 

2

3
×

3

2
= 1 

 

Topic: Fractions   



 

6. Mixed 
Number 

A number formed of both an integer part 
and a fraction part. 

3  is an example of a mixed number.  is not a mixed number 

7. Simplifying 
Fractions 

Divide the numerator and denominator 
by the highest common factor. 

20

45
=

4

9
 

Simplify fully- means you must find 
the highest common factor 

8. Equivalent 
Fractions 

Fractions which represent the same value. 2

5
=

4

10
=

20

50
=

60

150
 𝑒𝑡𝑐. =  are not equivalent 

9. Comparing 
Fractions 

To compare fractions, they each need to be 
rewritten so that they have a common 
denominator. 

 

Ascending means smallest to biggest. 

 

Descending means biggest to smallest. 

Put in to ascending order : , , , . 

 

Equivalent: , , ,  

 

Correct order: , , ,  

Misunderstanding ascending and 
descending. 

Not finding the common denominator.  

10. Fraction of 
an Amount 

Divide by the bottom, times by the top Find  of £60 

60 ÷ 5 = 12 

12 × 2 = 24 

 

11. Adding or 
Subtracting 
Fractions 

Find the LCM of the denominators to find 
a common denominator. 

Multiples of 3: 3, 6, 9, 12, 15.. 

Multiples of 5: 5, 10, 15.. 

The most common error is 

+  =  



Use equivalent fractions to change each 
fraction to the common denominator. 

Then just add or subtract the numerators 
and keep the denominator the same. 

LCM of 3 and 5 = 15 

2

3
=

10

15
 

4

5
=

12

15
 

 

10

15
+

12

15
=

22

15
= 1

7

15
 

 

12. 
Multiplying 
Fractions 

Multiply the numerators together and 
multiply the denominators together. 

3

8
×

2

9
=

6

72
=

1

12
 

 

13. Dividing 
Fractions 

‘Keep it, Flip it, Change it – KFC’ 

Keep the first fraction the same 

Flip the second fraction upside down 

Change the divide to a multiply 

 

Multiply by the reciprocal of the second 
fraction. 

3

4
÷

5

6
=

3

4
×

6

5
=

18

20
=

9

10
 

 

 



Topic/Skill  Definition/Tips Example Non-example / common mistake 

1. Probability The likelihood/chance of something 
happening. 

 

Is expressed as a number between 0 
(impossible) and 1 (certain). 

 

Can be expressed as a fraction, decimal, 
percentage or in words (likely, unlikely, 
even chance etc.) 

 

Common mistake: 
The probability of it reaining is ½ 
because it either rains or it doesn’t 

2. Probability 
Notation 

P(A) refers to the probability that event A 
will occur. 

P(Red Queen) refers to the probability 
of picking a Red Queen from a pack of 
cards. 

 

3. Theoretical 
Probability 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑎𝑣𝑜𝑢𝑟𝑎𝑏𝑙𝑒 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 

Probability of rolling a 4 on a fair 6-

sided die = . 

 

4. Relative 
Frequency 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑇𝑟𝑖𝑎𝑙𝑠

𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑟𝑖𝑎𝑙𝑠
 

A coin is flipped 50 times and lands on 
Tails 29 times.  

 

The relative frequency of getting Tails 

= . 

Errors relating to reading the question 
accurately 

Topic: Basic Probability   



5. Expected 
Outcomes 

To find the number of expected outcomes, 
multiply the probability by the number of 
trials. 

The probability that a football team 
wins is 0.2 How many games would 
you expect them to win out of 40? 

 

0.2 ×  40 =  8 𝑔𝑎𝑚𝑒𝑠 

 

6. Exhaustive Outcomes are exhaustive if they cover the 
entire range of possible outcomes. 

 

The probabilities of an exhaustive set of 
outcomes adds up to 1. 

When rolling a six-sided die, the 
outcomes 1, 2, 3, 4, 5 and 6 are 
exhaustive, because they cover all the 
possible outcomes. 

Non-example 

Just rolling a 2 and 3 doesn’t cover all 
possibilities so the probabilities do not 
add up to 1.  

7. Mutually 
Exclusive 

Events are mutually exclusive if they 
cannot happen at the same time. 

 

The probabilities of an exhaustive set of 
mutually exclusive events adds up to 1. 

Examples of mutually exclusive events: 

 

- Turning left and right 

- Heads and Tails on a coin 

 

 

Examples of non mutually exclusive 
events: 

 

- King and Hearts from a deck of cards, 
because you can pick the King of 
Hearts 



8. Frequency 
Tree 

A diagram showing how information is 
categorised into various categories. 

 

The numbers at the ends of branches tells 
us how often something happened 
(frequency). 

 

The lines connected the numbers are called 
branches. 

 

 

9. Sample 
Space 

The set of all possible outcomes of an 
experiment. 

 

 

10. Sample A sample is a small selection of items from 
a population. 

 

A sample is biased if individuals or groups 
from the population are not represented in 
the sample. 

A sample could be selecting 10 students 
from a year group at school. 

 

11. Sample 
Size 

The larger a sample size, the closer those 
probabilities will be to the true probability. 

A sample size of 100 gives a more 
reliable result than a sample size of 10. 

 



 



Topic/Skill  Definition/Tips Example Non-Example and Common Mistakes 

1. Circle A circle is the locus of all points equidistant 
from a central point. 

 

 

2. Parts of a 
Circle 

Radius – the distance from the centre of a 
circle to the edge 

Diameter – the total distance across the 
width of a circle through the centre. 

Circumference – the total distance around 
the outside of a circle 

Chord – a straight line whose end points 
lie on a circle 

Tangent – a straight line which touches a 
circle at exactly one point 

Arc – a part of the circumference of a 
circle 

Sector – the region of a circle enclosed by 
two radii and their intercepted arc 

Segment – the region bounded by a chord 
and the arc created by the chord 

 

 

 

 

3. Area of a 
Circle 

𝐴 = 𝜋𝑟  which means ‘pi x radius 
squared’. 

If the radius was 5cm, then: 

𝐴 = 𝜋 × 5 = 78.5𝑐𝑚  

Find the error 

If the radius was 5cm, then: 

Topic: Circumference and Area   



𝐴 = (𝜋 × 5) = 246.49𝑐𝑚  

4. 
Circumference 
of a Circle 

𝐶 = 𝜋𝑑 which means ‘pi x diameter’ If the radius was 5cm, then: 

𝐶 = 𝜋 × 10 = 31.4𝑐𝑚 

 

5. 𝜋 (‘pi’) Pi is the circumference of a circle divided 
by the diameter. 

 

𝜋 ≈ 3.14 

 

 

 

 

 



Topic/Skill  Definition/Tips Example Non-Example/ Common Mistakes 

1. Standard 
Form 

𝐴 × 10  

 

𝑤ℎ𝑒𝑟𝑒 1 ≤ 𝐴 < 10, 𝑏 = 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 

8400 = 8.4 x 10  

 

0.00036 = 3.6 x 10  

 

2. Multiplying 
or Dividing 
with Standard 
Form 

Multiply: Multiply the numbers and add 
the powers. 

Divide: Divide the numbers and subtract 
the powers. 

(1.2 × 10 ) × (4 × 10 ) = 4.8 × 10  

 

(4.5 × 10 ) ÷ (3 × 10 ) = 1.5 × 10  

Remember to ensure number is less 
than 10 

(2.6 × 10 ) × (4 × 10 ) = 10.4 × 10  

                                              

= 1.04 × 10  

3. Adding or 
Subtracting 
with Standard 
Form 

Convert in to ordinary numbers, calculate 
and then convert back in to standard form 

2.7 × 10 + 4.6 × 10  

= 27000 + 4600 = 31600 

= 3.16 × 10  

Remember to convert- you cannot do it 
otherwise! 

 

Topic: Standard 
Form   



Topic/Skill  Definition/Tips Example Non-Example / Common Mistakes 

1. Frequency 
Table 

A record of how often each value in a set 
of data occurs. 

 

 

2. Bar Chart Represents data as vertical blocks. 

 

𝑥 − 𝑎𝑥𝑖𝑠 shows the type of data 

𝑦 − 𝑎𝑥𝑖𝑠 shows the frequency for each 
type of data 

 

  

Each bar should be the same width 

There should be gaps between each bar 

Remember to label each axis. 

 

3. Types of 
Bar Chart 

Compound/Composite Bar Charts show 
data stacked on top of each other. 

 

 

 

 

 

 

 

Make sure scale is consistent and accurate 

 

Topic: Representing Data   



 

 

Comparative/Dual Bar Charts show data 
side by side. 

 

4. Pie Chart Used for showing how data breaks down 
into its constituent parts. 

 

When drawing a pie chart, divide 360° by 
the total frequency. This will tell you how 
many degrees to use for the frequency of 
each category. 

 

Remember to label the category that each 
sector in the pie chart represents. 

 

 

If there are 40 people in a survey, then 
each person will be worth 360÷40=9° 
of the pie chart. 

Calculation errors- be careful! 

5. Pictogram Uses pictures or symbols to show the 
value of the data. 

 

  

A pictogram must have a key. 



6. Line Graph A graph that uses points connected by 
straight lines to show how data changes in 
values. 

 

This can be used for time series data, 
which is a series of data points spaced over 
uniform time intervals in time order.  

 

7. Two Way 
Tables 

A table that organises data around two 
categories. 

 

Fill out the information step by step using 
the information given. 

 

  

Make sure all the totals add up for all 
columns and rows. 

 



Topic/Skill  Definition/Tips Example Non-example / Common Mistake 

1. Translation Translate means to move a shape.  

The shape does not change size or 
orientation. 

 

Inaccurate counting of squares moved 
on a grid 

2. Column 
Vector 

In a column vector, the top number moves 
left (-) or right (+) and the bottom number 
moves up (+) or down (-) 

 2    means ‘2 right, 3 up’ 

 3 

 -1 

  -5    means ‘1 left, 5 down’ 

 2 

 3    is not 3 right, 2 up.  

3. Rotation The size does not change, but the shape is 
turned around a point. 

 

Use tracing paper. 

Rotate Shape A 90° anti-clockwise 
about (0,1) 

 

Common Mistake: 
Check whether it says clockwise or 
anti-clockwise 

Topic: Shape Transformations   

    

  



 

4. Reflection The size does not change, but the shape is 
‘flipped’ like in a mirror. 

 

Line 𝑥 =? is a vertical line. 

Line 𝑦 =? is a horizontal line. 

Line 𝑦 = 𝑥 is a diagonal line. 

Reflect shape C in the line 𝑦 = 𝑥 

 

 

Know the equation of your lines! 

5. Enlargement The shape will get bigger or smaller. 
Multiply each side by the scale factor. 

Scale Factor = 3 means ‘3 times larger 
= multiply by 3’ 

 

Scale Factor = ½ means ‘half the size = 
divide by 2’ 

If a shape gets smaller the scale factor 
is a fraction, not a negative number. 

Make sure you enlarge all sides by the 
scale factor 



6. Finding the 
Centre of 
Enlargement 

Draw straight lines through corresponding 
corners of the two shapes. 

The centre of enlargement is the point where 
all the lines cross over. 

 

Be careful with negative enlargements as the 
corresponding corners will be the other way 
around. 

 

 

7. Describing 
Transformations 

Give the following information when 
describing each transformation: 

 

Look at the number of marks in the question 
for a hint of how many pieces of information 
are needed. 

 

If you are asked to describe a 
‘transformation’, you need to say the name 
of the type of transformation as well as the 
other details. 

- Translation, Vector 

- Rotation, Direction, Angle, Centre 

- Reflection, Equation of mirror line 

- Enlargement, Scale factor, Centre 
of enlargement 

Common Mistake: 
Missing out a piece of information to 
describe the transformation fully.  

 

 

 



Topic/Skill  Definition/Tips Example Non-Example/ Common Mistakes 

1. Expression A mathematical statement written using 
symbols, numbers or letters, 

3x + 2  or  5y2 

 

3x + 2 = 10 is not an expression, why? 

2. Equation A statement showing that two expressions 
are equal 

2y – 17 = 15 

 

Why isn’t this an equation? 

2y – 17 > 15 

3. Identity An equation that is true for all values of 
the variables 

 

An identity uses the symbol: ≡ 

2x ≡ x+x  

4. Formula Shows the relationship between two or 
more variables 

Area of a rectangle = length x width or 
A= LxW 

 

 

5. Simplifying 
Expressions 

Collect ‘like terms’.  

 

Be careful with negatives.  

𝑥  and 𝑥 are not like terms. 

2𝑥 + 3𝑦 + 4𝑥 − 5𝑦 + 3

= 6𝑥 − 2𝑦 + 3 

3𝑥 + 4 − 𝑥 + 2𝑥 − 1 = 5𝑥 − 𝑥 + 3 

𝑥 + 𝑥 is not 𝑥  

6. 𝑥 times 𝑥 The answer is 𝑥  not 2𝑥. Squaring is multiplying by itself, not by 
2. 

 

7. 𝑝 × 𝑝 × 𝑝  The answer is 𝑝  not 3𝑝 If p=2, then 𝑝 =2x2x2=8, not 2x3=6  

Topic:  Basic Algebra   



8. 𝑝 + 𝑝 + 𝑝  The answer is 3p not 𝑝  If p=2, then 2+2+2=6, not 2 = 8  

9. Expand To expand a bracket, multiply each term in 
the bracket by the expression outside the 
bracket. 

3(𝑚 + 7) = 3𝑥 + 21 𝑚(𝑚 + 7) = 𝑚 + 7𝑚 𝑛𝑜𝑡 2𝑚 + 7𝑚 

 

10. Factorise The reverse of expanding. 

Factorising is writing an expression as a 
product of terms by ‘taking out’ a 
common factor. 

6𝑥 − 15 = 3(2𝑥 − 5), where 3 is the 
common factor. 

 

 



Topic/Skill  Definition/Tips Example Non-Example/ Common Mistake 

1. Solve To find the answer/value of something 

 

Use inverse operations on both sides of 
the equation (balancing method) until you 
find the value for the letter. 

Solve 2𝑥 − 3 = 7 

 

Add 3 on both sides 

2𝑥 = 10 

Divide by 2 on both sides 

𝑥 = 5 

 

Negative numbers! Most common 
mistake is adding and subtracting with 
these when solving equations so make 
sure you are fluent.  

Answers can be decimals 

 

2. Inverse Opposite The inverse of addition is subtraction. 

The inverse of multiplication is 
division. 

The inverse of x2 is √𝑥  not ÷2 

3. Rearranging 
Formulae 

Use inverse operations on both sides of 
the formula (balancing method) until you 
find the expression for the letter. 

Make x the subject of 𝑦 =  

 

Multiply both sides by z 

𝑦𝑧 = 2𝑥 − 1 

Add 1 to both sides 

𝑦𝑧 + 1 = 2𝑥 

Divide by 2 on both sides 

𝑦𝑧 + 1

2
= 𝑥 

Watch the order that you do things! 

Topic: Equations and Formulae   



We now have x as the subject. 

4. Writing 
Formulae 

Substitute letters for words in the 
question. 

Bob charges £3 per window and a £5 
call out charge. 

 

𝐶 = 3𝑁 + 5 

 

Where N=number of windows and 
C=cost 

 

5. Substitution Replace letters with numbers. 

 

Be careful of 5𝑥 . You need to square first, 
then multiply by 5. 

𝑎 = 3, 𝑏 = 2 𝑎𝑛𝑑 𝑐 = 5. Find: 

1. 2𝑎 = 2 × 3 = 6  

2. 3𝑎 − 2𝑏 = 3 × 3 − 2 × 2 = 5 

3. 7𝑏 − 5 = 7 × 2 − 5 = 23 

Again, negative numbers.  

C= 3N +5 when N = -2 

C = (3x-2) +5 

C = -6 +5 

C = -1 

 



 

Topic/Skill  Definition/Tips Example Non-Example / Common Mistakes 

1. Types of 
Angles 

Acute angles are less than 90°. 

Right angles are exactly 90°. 

Obtuse angles are greater than 90° but less 
than 180°. 

Reflex angles are greater than 180° but less 
than 360°. 

 

 

2. Angle 
Notation 

Can use one lower-case letters, eg. 𝜃 or 𝑥 

 

Can use three upper-case letters, eg. 𝐵𝐴𝐶 

 

 

3. Angles at a 
Point  

Angles around a point add up to 360°. 

 

 

 

4. Angles on a 
Straight Line 

Angles around a point on a straight line 
add up to 180°. 

 

 

 

Topic: Angles   



5. Opposite 
Angles 

Vertically opposite angles are equal.  

 

You must use key language otherwise you 
are not given the marks 

6. Alternate 
Angles 

Alternate angles are equal. 

They look like Z angles, but never say this 
in the exam. 

 

You must use key language otherwise you 
are not given the marks 

7. 
Corresponding 
Angles 

Corresponding angles are equal. 

They look like F angles, but never say this 
in the exam. 

 

You must use key language otherwise you 
are not given the marks 

8. Co-Interior 
Angles 

Co-Interior angles add up to 180°.  

They look like C angles, but never say this 
in the exam.  

 

You must use key language otherwise you 
are not given the marks 

9. Angles in a 
Triangle 

Angles in a triangle add up to 180°. 

 

 



10. Types of 
Triangles 

Right Angle Triangles have a 90° angle in. 

Isosceles Triangles have 2 equal sides and 
2 equal base angles. 

Equilateral Triangles have 3 equal sides 
and 3 equal angles (60°). 

Scalene Triangles have different sides and 
different angles. 

 

Base angles in an isosceles triangle are 
equal. 

 

 

Look out for inforamtion to identify the 
special triangles 

11. Angles in a 
Quadrilateral 

Angles in a quadrilateral add up to 360°. 

 

 

12. Polygon A 2D shape with only straight edges. Rectangle, Hexagon, Decagon, Kite etc.  



13. Regular A shape is regular if all the sides and all the 
angles are equal. 

  

 

14. Names of 
Polygons 

3-sided = Triangle 

4-sided = Quadrilateral 

5-sided = Pentagon 

6-sided = Hexagon 

7-sided = Heptagon/Septagon 

8-sided = Octagon 

9-sided = Nonagon 

10-sided = Decagon 

 

 

15. Sum of 
Interior Angles 

(𝑛 − 2) × 180 

where n is the number of sides. 

Sum of Interior Angles in a Decagon = 
(10 − 2) × 180 = 1440° 

 

16. Size of 
Interior Angle 
in a Regular 
Polygon 

(𝑛 − 2) × 180

𝑛
 

 

You can also use the formula:  

180 − 𝑆𝑖𝑧𝑒 𝑜𝑓 𝐸𝑥𝑡𝑒𝑟𝑖𝑜𝑟 𝐴𝑛𝑔𝑙𝑒 

Size of Interior Angle in a Regular 
Pentagon =  

(5 − 2) × 180

5
= 108° 

 



17. Size of 
Exterior Angle 
in a Regular 
Polygon 

360

𝑛
 

 

You can also use the formula:  

180 − 𝑆𝑖𝑧𝑒 𝑜𝑓 𝐼𝑛𝑡𝑒𝑟𝑖𝑜𝑟 𝐴𝑛𝑔𝑙𝑒 

Size of Exterior Angle in a Regular 
Octagon =  

360

8
= 45° 

 

 



Topic/Skill  Definition/Tips Example Non-Example / Common Mistake 

1. Perimeter The total distance around the outside of a 
shape. 

 

Units include: 𝑚𝑚, 𝑐𝑚, 𝑚 etc.   

 𝑃 = 8 + 5 + 8 + 5 = 26𝑐𝑚 

Make sure you have worked out any 
missing lengths.  

Check units are the same- only add cm 
to cm, m to m. 

 

2. Area The amount of space inside a shape. 

 

Units include: 𝑚𝑚 , 𝑐𝑚 , 𝑚  

 

 

3. Area of a 
Rectangle 

Length x Width 

  𝐴 = 36𝑐𝑚  

Check units are consistent in both 
lengths 

Know your tables / be accurate 
completing non calculator 
multiplication methods 

4. Area of a 
Parallelogram 

Base x Perpendicular Height 

Not the slant height. 

𝐴 = 21𝑐𝑚  

Not the slant height! 

Topic: Perimeter and Area   



5. Area of a 
Triangle 

Base x Height ÷ 2 

𝐴 = 24𝑐𝑚  

Most common area is forgetting to ÷2 

6. Area of a 
Kite 

Split in to two triangles and use the 
method above. 

  𝐴 = 8.8𝑚  

 

7. Area of a 
Trapezium 

(𝑎 + 𝑏)

2
× ℎ 

 

“Half the sum of the parallel side, times the 
height between them. That is how you 
calculate the area of a trapezium” 

 𝐴 = 55𝑐𝑚  

 

8. Compound 
Shape 

A shape made up of a combination of 
other known shapes put together. 

 

 

 



 

Topic/Skill  Definition/Tips Example Non-Example/Common Error 

1. Percentage Number of parts per 100. 31% means   

2. Finding 
10% 

To find 10%, divide by 10 10% of £36 = 36÷10=£3.60 Calculation error dividing by 10 

3. Finding 1% To find 1%, divide by 100 1% of £8 = 8÷100 = £0.08 Calculation error dividing by 100 

4. Percentage 
Change 

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙
× 100% 

A games console is bought for £200 
and sold for £250. 

 

% change = × 100 = 25% 

 

 

5. Fractions to 
Decimals 

Divide the numerator by the 
denominator using the bus stop method. 

3

8
=  3 ÷ 8 = 0.375 

 

6. Decimals to 
Fractions 

Write as a fraction over 10, 100 or 1000 
and simplify. 

0.36 =  
36

100
=  

9

25
 

Common error is in cancelling the 
fraction.  

7. Percentages 
to Decimals 

Divide by 100 8% = 8 ÷ 100 = 0.08  

8. Decimals to 
Percentages 

Multiply by 100 0.4 = 0.4 × 100% = 40%  

Topic: Basic Percentages   



9. Fractions to 
Percentages 

Percentage is just a fraction out of 100. 
Make the denominator 100 using 
equivalent fractions. 

When the denominator doesn’t go in to 
100, use a calculator and multiply the 
fraction by 100. 

3

25
=

12

100
= 12% 

 

9

17
× 100 = 52.9% 

 

10. 
Percentages to 
Fractions 

Percentage is just a fraction out of 100. 

Write the percentage over 100 and 
simplify. 

14% =  
14

100
=

7

50
 

 

 



Topic/Skill  Definition/Tips Example Non-example and Common Errors 

1. Coordinates Written in pairs. 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) 

Co-ordinates are wrong way round 

2. Midpoint of 
a Line 

Method 1: add the x coordinates and 
divide by 2, add the y coordinates and 
divide by 2 

 

Method 2: Sketch the line and find the 
values half way between the two x and two 
y values.  

Find the midpoint between (2,1) and 
(6,9) 

 

= 4 and = 5 

 

So, the midpoint is (4,5) 

 

3. Linear 
Graph 

Straight line graph. 

 

The general equation of a linear graph is 

𝑦 = 𝑚𝑥 + 𝑐 

 

where 𝑚 is the gradient and 𝑐 is the y-
intercept. 

Example: 

Other 
examples: 

𝑥 = 𝑦  

𝑦 = 4  

𝑥 = −2  

𝑦 = 2𝑥 − 7  

Check the gradient. If the line goes up 
it is positive, if the line goes down it is 
negative (going from left to right).  

Topic: Coordinates and Linear Graphs   



 

The equation of a linear graph can contain 
an x-term, a y-term and a number. 

𝑦 + 𝑥 = 10  

2𝑦 − 4𝑥 = 12   

4. Plotting 
Linear Graphs 

Method 1: Table of Values 

Construct a table of values to calculate 
coordinates. 

Method 2: Gradient-Intercept Method 
(use when the equation is in the form 𝑦 =

𝑚𝑥 + 𝑐) 

1. Plots the y-intercept 

2. Using the gradient, plot a second point. 

3. Draw a line through the two points 
plotted. 

 

Method 3: Cover-Up Method (use when 
the equation is in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐) 

1. Cover the 𝑥 term and solve the resulting 
equation. Plot this on the 𝑥 − 𝑎𝑥𝑖𝑠. 

2. Cover the 𝑦 term and solve the resulting 
equation. Plot this on the 𝑦 − 𝑎𝑥𝑖𝑠. 

3. Draw a line through the two points 
plotted. 

 

 

 

 

 

Check you have substituted into the 
equation accurately  

 



Topic/Skill  Definition/Tips Example Non-Example / Common Mistake 

1. Linear 
Sequence 

A number pattern with a common 
difference. 

2, 5, 8, 11… is a linear sequence 2, 4, 7, 11, 16 

2. Term Each value in a sequence is called a term. In the sequence 2, 5, 8, 11…, 8 is the 
third term of the sequence. 

 

3. Term-to-
term rule 

A rule which allows you to find the next 
term in a sequence if you know the 
previous term. 

First term is 2. Term-to-term rule is 
‘add 3’ 

 

Sequence is: 2, 5, 8, 11… 

 

4. nth term A rule which allows you to calculate the 
term that is in the nth position of the 
sequence. 

 

Also known as the ‘position-to-term’ rule. 

 

n refers to the position of a term in a 
sequence. 

nth term is 3𝑛 − 1 

 

The 100th term is 3 × 100 − 1 = 299 

 

5. Finding the 
nth term of a 
linear 
sequence 

1. Find the difference. 

2. Multiply that by 𝑛. 

3. Substitute 𝑛 = 1 to find out what 
number you need to add or subtract to 
get the first number in the sequence. 

Find the nth term of: 3, 7, 11, 15… 

 

1. Difference is +4 

2. Start with 4𝑛 

When a sequence ‘goes down’ the n 
value is negative…… 

Topic: Sequences   



3. 4 × 1 = 4, so we need to subtract 1 
to get 3. 

nth term = 4𝑛 − 1 

6. Fibonacci 
type sequences 

A sequence where the next number is found 
by adding up the previous two terms  

The Fibonacci sequence is: 

1,1,2,3,5,8,13,21,34 … 

 

An example of a Fibonacci-type 
sequence is: 

4, 7, 11, 18, 29 … 

 

7. Triangular 
numbers 

The sequence which comes from a pattern 
of dots that form a triangle. 

 

1, 3, 6, 10, 15, 21 … 

 

 

 

 



 
 

 

 

Topic/Skill  Definition/Tips Example Non-Example / Common Error 

1. Increase or 
Decrease by a 
Percentage 

Non-calculator: Find the percentage and 
add or subtract it from the original 
amount. 

 

 

Calculator: Find the percentage multiplier 
and multiply. 

Increase 500 by 20% (Non Calc): 

10% of 500 = 50 

so 20% of 500 = 100 

500 + 100 = 600 

Decrease 800 by 17% (Calc): 

100%-17%=83% 

83% ÷ 100 = 0.83 

0.83 x 800 = 664 

Percentage increases can be greater 
than 100% 

2. Percentage 
Multiplier 

The number you multiply a quantity by to 
increase or decrease it by a percentage. 

The multiplier for increasing by 12% is 
1.12 

 

The multiplier for decreasing by 12% is 
0.88 

 

The multiplier for increasing by 100% 
is 2. 

 

 

The multiplier for increasing by 0.5% is 
1.05 not 1.5 Why? 

Topic: Calculating with Percentages   



 
 

 

3. Reverse 
Percentage 

Find the correct percentage given in the 
question, then work backwards to find 
100% 

 

Look out for words like ‘before’ or 
‘original’ 

A jumper was priced at £48.60 after a 
10% reduction. Find its original price. 

 

100% - 10% = 90% 

 

90% = £48.60 

1% = £0.54 

100% = £54 

You cannot just add the percentage 
back on! 

Eg £48.60 + 10% 

10% = 4.86 

£48.96 + 4.86 = £53.82 

Why isn’t this correct? 

4. Simple 
Interest 

Interest calculated as a percentage of the 
original amount. 

£1000 invested for 3 years at 10% 
simple interest. 

 

10% of £1000 = £100 

 

Interest = 3 × £100 = £300 

Simple interest doesn’t use powers 
unlike compound interest.  

 

 


