
Foundation Plus GCSE Sets 2 and 3 
 

This is aimed at all students in Set 3 and those in set 2 aiming to achieve grade 5 on the foundation paper.  

 

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 

Standard Form (Writing & Calculating) 122, 123, 124, 125, 126, 127, 128, 133 83, 71a, 71b 

Foundation indices  105, 106, 120, 110, 173, 174, 175 29, 82, 154, 188 

Solving Equations (Including brackets & both sides) 183, 184, 185, 186, 186, 188, 189 100, 135a, 135b 

Expanding double brackets 162, 163, 164 134b 

Types of Graphs (Linear, Quadratic, Cubic,) & Equation of a 
straight line 

Straight Line: 205-208, Quadratic-251, 
Cubic: 298-99. 

96, 98, 159a, 161 

Enlargement & Rotation 
Enlargement: 645- 645, Rotation: 648, 649, 
828 

148, 181a, 181b 

Similarity & Congruency 
Similarity:610-13, 615-21, Congruency: 680-
684 

12a, 12b, 166, 200 

Percentage Increases, Decreases & Change 88,89,90, 77, 760 88, 89, 108, 109 

Angles in a Polygon 561-564 123 

Trigonometry 508-515 168, 218 

Compound units 738 142 

Volume & Surface Area Prisms volume:570, 571, SA: 585 114a, 114b, 119 

Probability (Estimating & Tree diagrams) Estimating: 351-353, Tree d: 360-363 125, 151 

Sequences (Quadratic & Geometric) Linear: 197-198, A.S: 920-921 163, 213 

Simultaneous Equations  192-195 162 

 



 

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 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. 

 

 

 

 

 

Check you have substituted into the 
equation accurately  



3. Draw a line through the two points 
plotted. 

5. Gradient The gradient of a line is how steep it is. 

 

Gradient =   

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑦

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑥
=

𝑅𝑖𝑠𝑒

𝑅𝑢𝑛
 

 

The gradient can be positive (sloping 
upwards) or negative (sloping downwards) 

 

Check scale on x and y axis to work out 
the change in x and the change in y.  

 

6. Finding the 
Equation of a 
Line given a 
point and a 
gradient 

Substitute in the gradient (m) and point 
(x,y) in to the equation 𝑦 = 𝑚𝑥 + 𝑐 and 
solve for c. 

Find the equation of the line with 
gradient 4 passing through (2,7). 

 

𝑦 = 𝑚𝑥 + 𝑐 

7 = 4 × 2 + 𝑐 

𝑐 = −1 

 

𝑦 = 4𝑥 − 1 

Common mistake: 
Calculation with negative numbers 

7. Finding the 
Equation of a 

Use the two points to calculate the 
gradient. Then repeat the method above 
using the gradient and either of the points. 

Find the equation of the line passing 
through (6,11) and (2,3) 

 

Common mistake: 
Calculation with negative numbers 



Line given two 
points 

𝑚 =
11 − 3

6 − 2
= 2 

 

𝑦 = 𝑚𝑥 + 𝑐 

11 = 2 × 6 + 𝑐 

𝑐 = −1 

 

𝑦 = 2𝑥 − 1 

8. Parallel 
Lines 

If two lines are parallel, they will have the 
same gradient. The value of m will be the 
same for both lines. 

Are the lines 𝑦 = 3𝑥 − 1 and 2𝑦 −

6𝑥 + 10 = 0 parallel? 

 

Answer: 

Rearrange the second equation in to the 
form 𝑦 = 𝑚𝑥 + 𝑐 

 

2𝑦 − 6𝑥 + 10 = 0 → 𝑦 = 3𝑥 − 5 

 

Since the two gradients are equal (3), 
the lines are parallel. 

 

Common mistake: 
Accuracy of rearranging algebra 

 



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

1. 
Simultaneous 
Equations 

A set of two or more equations, each 
involving two or more variables (letters). 

 

The solutions to simultaneous equations 
satisfy both/all of the equations. 

2𝑥 + 𝑦 = 7 

3𝑥 − 𝑦 = 8 

 

𝑥 = 3 

𝑦 = 1 

 

2. Variable A symbol, usually a letter, which 
represents a number which is usually 
unknown.  

In the equation 𝑥 + 2 = 5, 𝑥 is the 
variable. 

 

3. Coefficient A number used to multiply a variable. 

 

It is the number that comes before/in front 
of a letter. 

6z 

 

6 is the coefficient 

z is the variable 

 

4. Solving 
Simultaneous 
Equations (by 
Elimination) 

1. Balance the coefficients of one of the 
variables. 

2. Eliminate this variable by adding or 
subtracting the equations (Same Sign 
Subtract, Different Sign Add) 

3. Solve the linear equation you get using 
the other variable. 

5𝑥 + 2𝑦 = 9 

10𝑥 + 3𝑦 = 16 

Multiply the first equation by 2. 

 

10𝑥 + 4𝑦 = 18 

10𝑥 + 3𝑦 = 16 

Same Sign Subtract (+10x on both) 

Common error: 

Choosing the wrong operation to 
eliminate.  

Errors with negative numbers in 
calculations 

 

Topic: Simultaneous Equations  



4. Substitute the value you found back into 
one of the previous equations. 

5. Solve the equation you get. 

6. Check that the two values you get satisfy 
both of the original equations. 

𝑦 = 2 

 

Substitute 𝑦 = 2 in to equation. 

 

5𝑥 + 2 × 2 = 9 

5𝑥 + 4 = 9 

5𝑥 = 5 

𝑥 = 1 

 

Solution: 𝑥 = 1, 𝑦 = 2 

5. Solving 
Simultaneous 
Equations (by 
Substitution) 

1. Rearrange one of the equations into the 
form 𝑦 =. .. or 𝑥 =. .. 

2. Substitute the right-hand side of the 
rearranged equation into the other equation. 

3. Expand and solve this equation. 

4. Substitute the value into the 𝑦 =. .. or 
𝑥 =. .. equation. 

5.  Check that the two values you get 
satisfy both of the original equations. 

𝑦 − 2𝑥 = 3 

3𝑥 + 4𝑦 = 1 

 

Rearrange: 𝑦 − 2𝑥 = 3 → 𝑦 = 2𝑥 + 3 

 

Substitute: 3𝑥 + 4(2𝑥 + 3) = 1 

 

Solve: 3𝑥 + 8𝑥 + 12 = 1 

11𝑥 = −11 

Error in rearranging 

 



𝑥 = −1 

 

Substitute: 𝑦 = 2 × −1 + 3 

𝑦 = 1 

 

Solution: 𝑥 = −1, 𝑦 = 1 

6. Solving 
Simultaneous 
Equations  

(Graphically) 

Draw the graphs of the two equations. 

 

The solutions will be where the lines 
meet. 

 

The solution can be written as a 
coordinate. 

 

 

 

𝑦 = 5 − 𝑥 and 𝑦 = 2𝑥 − 1. 

 

They meet at the point with coordinates 
(2,3) so the answer is 𝑥 = 2 and 𝑦 = 3 

Common error – inaccurately plotting 
the graphs 

 



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. Geometric 
Sequence 

A sequence of numbers where each term is 
found by multiplying the previous one by 
a number called the common ratio, r. 

An example of a geometric sequence is: 

2, 10, 50, 250 … 

The common ratio is 5 

 

Another example of a geometric 
sequence is: 

81, −27, 9, −3, 1 …  

The common ratio is −  

 

8. Quadratic 
Sequence 

A sequence of numbers where the second 
difference is constant. 

  

 



A quadratic sequence will have a 𝑛  term. 

9. nth term of a 
quadratic 
sequence 

1. Find the first and second differences. 

2. Halve the second difference and multiply 
this by 𝑛 . 

3. Substitute 𝑛 = 1,2,3,4 … into your 
expression so far. 

4. Subtract this set of numbers from the 
corresponding terms in the sequence from 
the question. 

5. Find the nth term of this set of numbers. 

6. Combine the nth terms to find the overall 
nth term of the quadratic sequence. 

 

Substitute values in to check your nth term 
works for the sequence. 

Find the nth term of: 4, 7, 14, 25, 40.. 

 

Answer: 

Second difference = +4   nth term = 
2𝑛  

 

Sequence:   4, 7, 14, 25, 40 

2𝑛              2, 8, 18, 32, 50 

Difference: 2, -1, -4, -7, -10 

 

Nth term of this set of numbers is 
−3𝑛 + 5 

 

Overall nth term: 2𝑛 − 3𝑛 + 5 

 

Most common error is to forget to halve 
the second difference.  



10. 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. Tree 
Diagrams 

Tree diagrams show all the possible 
outcomes of an event and calculate their 
probabilities. 

 

All branches must add up to 1 when 
adding downwards. 

This is because the probability of 
something not happening is 1 minus the 
probability that it does happen. 

 

Multiply going across a tree diagram. 

 

Add going down a tree diagram. 

 

 Adding not mutliplying to get 
probabilities 

 Error in multiplying fractions or 
decimals 

2. Independent 
Events 

The outcome of a previous event does not 
influence/affect the outcome of a second 
event. 

An example of independent events 
could be replacing a counter in a bag 
after picking it. 

 

3. Dependent 
Events 

The outcome of a previous event does 
influence/affect the outcome of a second 
event. 

An example of dependent events could 
be not replacing a counter in a bag after 
picking it. 

‘Without replacement’ 

 

Topic: Probability (Trees and 
Venns)  



4. Probability 
Notation 

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

 

 

P(A’) refers to the probability that event 
A will not occur. 

 

P(A ∪ B) refers to the probability that 
event A or B or both will occur. 

 

 

P(A ∩ B) refers to the probability that 
both events A and B will occur. 

 

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

 

P(Blue’) refers to the probability that 
you do not pick Blue. 

 

P(Blonde ∪ Right Handed) refers to the 
probability that you pick someone who 
is Blonde or Right Handed or both. 

 

P(Blonde ∩ Right Handed) refers to the 
probability that you pick someone who 
is both Blonde and Right Handed. 

 

5. AND rule 
for Probability 

When two events, A and B, are 
independent: 

 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 

What is the probability of rolling a 4 
and flipping a Tails? 

 

𝑃(4 𝑎𝑛𝑑 𝑇𝑎𝑖𝑙𝑠) = 𝑃(4) × 𝑃(𝑇𝑎𝑖𝑙𝑠) 

=
1

6
×

1

2
=

1

12
 

 

6. OR rule for 
Probability 

When two events, A and B, are mutually 
exclusive: 

What is the probability of rolling a 2 or 
rolling a 5? 

 



 

𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

 

𝑃(2 𝑜𝑟 5) = 𝑃(2) + 𝑃(5) 

=
1

6
+

1

6
=

2

6
=

1

3
 

 



Topic/Skill  Definition/Tips Non-Example/ Common Error 
1. Square Number The number you get when you multiply a number by itself.  

2. Square Root The number you multiply by itself to get another number. 
 
The reverse process of squaring a number. 

 

3. Solutions to 𝑥 =  …. Equations involving squares have two solutions, one positive and one 
negative. 

 

4. Cube Number The number you get when you multiply a number by itself and itself 
again. 

 

5. Cube Root The number you multiply by itself and itself again to get another 
number. 
 
The reverse process of cubing a number. 

 

6. Powers of… The powers of a number are that number raised to various powers.  

7. Multiplication Index 
Law 

When multiplying with the same base (number or letter), add the 
powers. 
 

𝑎 × 𝑎 = 𝑎  

Common errors: 
32 x 33 = 36 
Base number or letter must be the same 
x3 x y4 = xy7 
 

8. Division Index Law When dividing with the same base (number or letter), subtract the 
powers. 
 

𝑎 ÷ 𝑎 = 𝑎  

As above: 
 remember to subtract, do not ÷ 

9. Brackets Index Laws When raising a power to another power, multiply the powers together. 
 

(𝑎 ) = 𝑎  

Find the error: 
(3 ) = 3  

10. Notable Powers 𝑝 = 𝑝    
𝑝 = 1  

 

 

Topic: Indices   



Topic/Skill  Definition/Tips Example Non-Examples/ Common Errors 

1. Congruent 
Shapes 

Shapes are congruent if they are identical -  
same shape and same size. 

 

Shapes can be rotated or reflected but still 
be congruent. 

 

They can be in a different orientation 

2. Congruent 
Triangles 

4 ways of proving that two triangles are 
congruent: 

 

1. SSS (Side, Side, Side) 

2. RHS (Right angle, Hypotenuse, Side) 

3. SAS (Side, Angle, Side) 

4. ASA (Angle, Side, Angle) or AAS 

 

ASS does not prove congruency. 

 

Use clear language to give reasons 

3. Similar 
Shapes 

Shapes are similar if they are the same 
shape but different sizes. 

 

The proportion of the matching sides must 
be the same, meaning the ratios of 
corresponding sides are all equal. 

 

Each side must be x or ÷ by the same 
value 

Topic: Congruence and Similarity   



4. Scale Factor The ratio of corresponding sides of two 
similar shapes. 

 

To find a scale factor, divide a length on 
one shape by the corresponding length on 
a similar shape. 

 

 

Scale Factor = 15 ÷ 10 = 1.5 

 

5. Finding 
missing 
lengths in 
similar shapes 

1. Find the scale factor.  

2. Multiply or divide the corresponding 
side to find a missing length. 

 

If you are finding a missing length on the 
larger shape you will need to multiply by 
the scale factor. 

 

If you are finding a missing length on the 
smaller shape you will need to divide by 
the scale factor. 

 

 

Scale Factor = 3 ÷ 2 = 1.5 

𝑥 = 4.5 × 1.5 = 6.75𝑐𝑚  

Why aren’t these similar? 

 

 

6. Similar 
Triangles 

To show that two triangles are similar, 
show that: 

 

1. The three sides are in the same 
proportion 

 

 



2. Two sides are in the same proportion, 
and their included angle is the same 

3. The three angles are equal 

 

 



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

1. Volume Volume is a measure of the amount of 
space inside a solid shape. 

 

Units: 𝑚𝑚 , 𝑐𝑚 , 𝑚  etc. 

 

Do not confuse with surface area! 

2. Volume of a 
Cube/Cuboid 

𝑉 = 𝐿𝑒𝑛𝑔𝑡ℎ × 𝑊𝑖𝑑𝑡ℎ × 𝐻𝑒𝑖𝑔ℎ𝑡 

𝑉 = 𝐿 × 𝑊 × 𝐻 

 

You can also use the Volume of a Prism 
formula for a cube/cuboid. 

 

Check all lengths are in the same unit 
(ie all cm as in this example) 

3. Prism A prism is a 3D shape whose cross section 
is the same throughout. 

 

 

Topic: Volume   



4. Cross 
Section 

The cross section is the shape that 
continues all the way through the prism. 

 

 

5. Volume of a 
Prism 

𝑉 =  𝐴𝑟𝑒𝑎 𝑜𝑓 𝐶𝑟𝑜𝑠𝑠 𝑆𝑒𝑐𝑡𝑖𝑜𝑛 × 𝐿𝑒𝑛𝑔𝑡ℎ 

𝑉 = 𝐴 × 𝐿 

 

Common error: 
Mis calculation substituting into 
formulae 

 



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

1. 
Trigonometry 

The study of triangles.   

2. Hypotenuse The longest side of a right-angled 
triangle. 

 

Is always opposite the right angle.  

Mis-labelling sides, particluarly when 
the triangle is orientated in a different 
way 

3. Adjacent Next to 

 

Mis-labelling sides, particluarly when 
the triangle is orientated in a different 
way 

4. 
Trigonometric 
Formulae 

Use SOHCAHTOA. 

 

𝑠𝑖𝑛 𝜃 =
𝑂

𝐻
 

 

𝑐𝑜𝑠 𝜃 =
𝐴

𝐻
 

 

𝑡𝑎𝑛 𝜃 =
𝑂

𝐴
 

 

Use ‘Opposite’ and ‘Adjacent’, so use 
‘tan’ 

𝑡𝑎𝑛 35 =  
𝑥

11
 

𝑥 = 11 tan 35 

= 7.70𝑐𝑚 

Common mistakes: 

Selecting wrong formulae 

Muddling whether you divide or 
multiply 

 

Topic: Right Angled Trigonometry   



 

 

 

When finding a missing angle, use the 
‘inverse’ trigonometric function by 
pressing the ‘shift’ button on the calculator. 

 

 

Use ‘Adjacent’ and ‘Hypotenuse’, so 
use ‘cos’ 

𝑐𝑜𝑠 𝑥 =
5

7
 

 

𝑥 = 𝑐𝑜𝑠
5

7
 

= 44.4° 

 

5. 3D 
Trigonometry 

Find missing lengths by identifying right 
angled triangles. 

 

You will often have to find a missing 
length you are not asked for before finding 
the missing length you are asked for. 

 

 

 



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

1. Metric 
System 

A system of measures based on: 

 

- the metre for length 
- the kilogram for mass 
- the second for time 

 

Length: mm, cm, m, km 

Mass: mg, g, kg 

Volume: ml, cl, l 

1𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑟𝑒𝑠 = 1000 𝑚𝑒𝑡𝑟𝑒𝑠 

1 𝑚𝑒𝑡𝑟𝑒 = 100 𝑐𝑒𝑛𝑡𝑖𝑚𝑒𝑡𝑟𝑒𝑠 

1 𝑐𝑒𝑛𝑡𝑖𝑚𝑒𝑡𝑟𝑒 = 10 𝑚𝑖𝑙𝑙𝑖𝑚𝑒𝑡𝑟𝑒𝑠 

 

1 𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚 = 1000 𝑔𝑟𝑎𝑚𝑠 

Inches (In) 

Feet (ft) 

Pounds (lbs) 

Pint  

 

2. Imperial 
System 

A system of weights and measures 
originally developed in England, usually 
based on human quantities  

 

Length: inch, foot, yard, miles 

Mass: lb, ounce, stone 

Volume: pint, gallon 

1𝑙𝑏 = 16 𝑜𝑢𝑛𝑐𝑒𝑠 

1 𝑓𝑜𝑜𝑡 = 12 𝑖𝑛𝑐ℎ𝑒𝑠 

1 𝑔𝑎𝑙𝑙𝑜𝑛 = 8 𝑝𝑖𝑛𝑡𝑠 

mm, cm, m 

g, kg,  

 

 

3. Metric and 
Imperial Units 

Use the unitary method to convert 
between metric and imperial units. 

5 𝑚𝑖𝑙𝑒𝑠 ≈ 8 𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑟𝑒𝑠 

1 𝑔𝑎𝑙𝑙𝑜𝑛 ≈ 4.5 𝑙𝑖𝑡𝑟𝑒𝑠 

2.2 𝑝𝑜𝑢𝑛𝑑𝑠 ≈ 1 𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚 

1 𝑖𝑛𝑐ℎ = 2.5 𝑐𝑒𝑛𝑡𝑖𝑚𝑒𝑡𝑟𝑒𝑠 

 

Topic: Compound Measures   



 

4. Speed, 
Distance, Time 

Speed = Distance ÷ Time 

Distance = Speed x Time 

Time = Distance ÷ Speed 

 

 

 

Remember the correct units. 

Speed = 4mph 

Time = 2 hours 

 

Find the Distance. 

 

𝐷 =  𝑆 ×  𝑇 =  4 ×  2 =  8 𝑚𝑖𝑙𝑒𝑠 

Make sure units are consistant 

Eg: if the speed is given in km/h then 
the distance must be km, the time must 
be hours. If they are not- convert first. 

5. Density, 
Mass, Volume 

Density = Mass ÷ Volume 

Mass = Density x Volume 

Volume = Mass ÷ Density 

 

 

Density = 8kg/m³ 

Mass = 2000g 

 

Find the Volume. 

 

𝑉 =  𝑀 ÷  𝐷 =  2 ÷  8 =  0.25𝑚³ 

Again, make sure units are consistent.  



 

Remember the correct units. 

6. Pressure, 
Force, Area 

Pressure = Force ÷ Area 

Force = Pressure x Area 

Area = Force ÷ Pressure 

 

 

 

Remember the correct units. 

Pressure = 10 Pascals 

Area = 6cm² 

 

Find the Force 

 

𝐹 = 𝑃 × 𝐴 = 10 × 6 = 60 𝑁 

Again, make sure units are consistent. 

7. Distance-
Time Graphs 

You can find the speed from the gradient 
of the line (Distance ÷ Time) 

The steeper the line, the quicker the speed. 

A horizontal line means the object is not 
moving (stationary). 

 

 

 



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 

 

 

 

 

6. Surface 
Area of a 
Cylinder 

Curved Surface Area = 𝜋𝑑ℎ or 2𝜋𝑟ℎ 

 

Total SA = 2𝜋𝑟 + 𝜋𝑑ℎ or 2𝜋𝑟 + 2𝜋𝑟ℎ 
 

𝑇𝑜𝑡𝑎𝑙 𝑆𝐴 = 2𝜋(2) + 𝜋(4)(5) = 28𝜋 
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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.  
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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. 
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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.  
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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   


