


Everything You Need to Pass GCSE Maths 
Higher Revision Guide 

2 
 www.thegcsemathstutor.co.uk 

Click here to 

go back to the 

first page! 

Contents 
Unit 1: Number ................................................................................................................................. 3 

Unit 2: Algebra, Equations and Sequences .......................................................................... 10 

Unit 3: Averages and Data ......................................................................................................... 17 

Unit 4: Fractions, Decimals, Ratio and Percentages ........................................................ 21 

Unit 5: Angles, Pythagoras and Trigonometry .................................................................... 27 

Unit 6: Algebraic Linear, Quadratic and Cubic Graphs .................................................... 31 

Unit 7: Area, Volume, Circles, Accuracy and Bounds ...................................................... 34 

Unit 8: Transformations, Plans and Elevations, Loci and Bearings ............................. 41 

Unit 9: Quadratic Equations, Inequalities and Simultaneous Equations .................. 47 

Unit 10: Probability ........................................................................................................................ 51 

Unit 11: Multiplicative Reasoning and Compound Measures ........................................ 55 

Unit 12: Similarity and Congruence in 2D and 3D ............................................................ 59 

Unit 13: Further Trigonometry .................................................................................................. 61 

Unit 14: Statistics, Sampling, Cumulative Frequency and Histograms .................... 65 

Unit 15: Further Quadratics, Cubics, Inequalities and Graphs ..................................... 68 

Unit 16: Circle Theorems and Circle Geometry .................................................................. 72 

Unit 17: Subject of a Formula, Algebraic Fractions, Rationalising Surds, Algebraic 

Proof .................................................................................................................................................... 75 

Unit 18: Vector Proof and Geometric Proof.......................................................................... 78 

Unit 19: Exponentials, Velocity-Time Graphs, Proportion, Functions, Graph 

Transformations .............................................................................................................................. 80 

 

 

 

 

 

 

Instructions! 

Every question has a QR 
code that can be scanned 

or clicked (if using the 
online version) to bring up a 

full lesson 

Try it out! 

If using the online 
version, you can get 
back to the contents 

page by clicking here! 

If using the online 
version, you can click a 
section in the contents 

page to jump to it! 

https://youtu.be/8A3crqKb13I
https://youtu.be/o9VuZhCqR2U
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Unit 1: Number 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Multiplying Decimals 

Answer 
Product of Prime Factors 

 

Full 
Lesson 
Here 

Answer 

234.78 

2x2x2x7 
23 x 7 

 

https://youtu.be/MZ7brXpdO7A
https://youtu.be/lZaHbU_HGr0
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Full 
Lesson 
Here 

Highest Common Factor 

Answer 
Lowest Common Multiple 

Full 
Lesson 
Here 

Answer 

12 

280 

https://youtu.be/Qd9trCemMNg
https://youtu.be/4YVK8RhgIN4
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Full 
Lesson 
Here 

Laws of Indices 

Answer 
Negative and Fractional Indices 

Full 
Lesson 
Here 

Answer 

9 

a) 1/9 
b) 16/25 

https://youtu.be/wWsg1VVOhT4
https://youtu.be/Nfa9LxBzFr0
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Full 
Lesson 
Here 

Indices Problems 

Answer 
Standard Form Conversions 

Full 
Lesson 
Here 

Answer 

625 

a) 5.62x10
-3

 
b) 1452 

Given that 3–n = 0.2 

find the value of (34)n 
 

https://youtu.be/45eSDkQYGPE
https://youtu.be/dAW8RYTBA04
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Answer 

Simplifying Surds 
0.0007452 

Full 
Lesson 
Here 

Standard Form Calculations 

Answer 

Full 
Lesson 
Here 

15ξ3 

https://youtu.be/iamd0jxMrBI
https://youtu.be/rHIbjVAEkuo
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Full 
Lesson 
Here 

Adding and Subtracting Surds 

Answer 
5 

Full 
Lesson 
Here 

Expanding Brackets with Surds 

Answer 

14+6ξ5 

https://youtu.be/ikzirqmn4fc
https://youtu.be/AobM_mPEYI0
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Full 
Lesson 
Here 

Rationalising the Denominator 

Answer 

2+4ξ2 

 

Full 
Lesson 
Here 

Rationalising Harder Denominators 

Answer 

a=
23

49 b=
17

49 

1+ ξ2

(3−ξ2)2 can be written in the form 𝑎 + 𝑏ξ2 

Find the value of a and the value of b. 

https://youtu.be/ixClVENqZ6M
https://youtu.be/NEvuo-Cn6_s
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Unit 2: Algebra, Equations and Sequences 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Expanding Brackets 

Answer 
9p+13 

Full 
Lesson 
Here 

Factorise Expressions 

Answer 
a) 5(1-2m) 
b) 2ab(a+3b) 
 

https://youtu.be/yIShSwge8bw
https://youtu.be/3ZQcBN-1yQo
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Full 
Lesson 
Here 

Substitution 

Answer 

6 or -6 

Full 
Lesson 
Here 

Laws of Indices 

Answer a) 𝑚
7

 
b) 125𝑛

3
𝑝

9
 

c) 8𝑞
6

𝑟
3

 

https://youtu.be/PdQOFxhGjQo
https://youtu.be/E4GjRNcPaXU
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Full 
Lesson 
Here 

Changing the Subject 

Answer 

𝑠=
𝑣

2
−𝑢

2

2𝑎
 

Full 
Lesson 
Here 

Expanding Double Brackets 

Answer 

10𝑥
2

 - 11x - 6 
 

https://youtu.be/QmBmzE5PnyA
https://youtu.be/Bhjo0x5ow5k
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Full 
Lesson 
Here 

Factorising Quadratics 

Answer 
(x+1)(x+3) 

Full 
Lesson 
Here 

Solving Equations with an Unknown One Side 

Answer 

m = 11 
 

https://youtu.be/CPzWzl3U5Gg
https://youtu.be/BMOwI2Bidm0


Everything You Need to Pass GCSE Maths  
Higher Revision Guide 

14 
 www.thegcsemathstutor.co.uk 

Click here to 

go back to the 

first page! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Solving Equations with an Unknown Both Sides 

Answer 
x=1.5 or 

3

2 

Full 
Lesson 
Here 

Forming and Solving Equations 

Answer 2x+6=5x-9   x=5 
2(5)+6=16 
48 ÷ 16 = 3 
 

https://youtu.be/5lrQC0KMkYY
https://youtu.be/4z6v8fU371A
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Full 
Lesson 
Here 

Finding the nth Term of a Sequences 

Answer 
6n - 1 

Full 
Lesson 
Here 

Using the nth Term of Sequences 

Answer 2n2-1= 
1,7,17,31,49 
40-n2= 
39,36,31,24,15,4 
 

https://youtu.be/uGLY2R-0TpU
https://youtu.be/B3iPJzTaTRs
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Full 
Lesson 
Here 

Special Sequences 

Answer 
a) a+2b, 2a+3b, 3a+5b 
b) a=3 b=4 

Full 
Lesson 
Here 

Quadratic Sequences 

Answer 

2n
2
+n+1 

 
The first 3 terms of a Fibonacci type sequence are: 

a ,  b , a + b 

a) Show that the 6th term is 3a+5b 

 

b) Given that the 3rd term is 7 and the 6th term is 29 

Find the value of a and the value of b. 

https://youtu.be/h4rMIhj1EkU
https://youtu.be/6qExAk7SDFk
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Unit 3: Averages and Data 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Reverse Mean 

Answer 

72 

Full 
Lesson 
Here 

Two Way Tables 

Answer 
3

22
 

https://youtu.be/P1-YpGDdsX0
https://youtu.be/DuDdWCxMiJg
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Full 
Lesson 
Here 

Frequency Trees 

Answer 
22,23 

4, 18, 7, 16 

Full 
Lesson 
Here 

Pie Charts 

Answer 

Correct labelled pie chart 
with angles 1100, 1700, 800 
 

https://youtu.be/DuDdWCxMiJg
https://youtu.be/RX4k1tgCKvM
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Full 
Lesson 
Here 

Frequency Polygons 

Answer Diagram drawn 

using midpoints 

and connected via 

straight lines 

Full 
Lesson 
Here 

Scatter Graphs 

Answer a) (10,19) 
b) Positive 
c) 12-13 
 

https://youtu.be/Ies6mCSTQ_o
https://youtu.be/lNIy2P0Pmag


Everything You Need to Pass GCSE Maths  
Higher Revision Guide 

20 
 www.thegcsemathstutor.co.uk 

Click here to 

go back to the 

first page! 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Averages from a Table 

Answer 
£365 

Full 
Lesson 
Here 

Averages from a Stem and Leaf 

Answer 
Median: Yr9 (165) <  Yr12 (168) 
Range: Yr9 (20) < Yr12 (24) 
 

The table shows the heights of a group of 

students in year 9. 

The stem and leaf shows the heights of some 

students in year 12. 

 

 

 

Compare the distribution of heights for the year 

9 students with the year 12 students. 

https://youtu.be/R6eMvC-LB34
https://youtu.be/X98Q4iK3IfA
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Unit 4: Fractions, Decimals, Ratio and Percentages 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Percentage Changes 

Answer 
30% 

Full 
Lesson 
Here 

Reverse Percentages 

Answer 
£500 

 

https://youtu.be/4ZY3FhPLnlw
https://youtu.be/aH7d2QfnAmM
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Full 
Lesson 
Here 

Fraction Calculations 

Answer 
a) 

95

28
 or 3

11

28
  

b) 1
3

5  

Full 
Lesson 
Here 

Ratio, Fraction and Percentage Problems 

Answer 

68 
 

https://youtu.be/YFcc2jx0_A8
https://youtu.be/xhh3vyVhuaU
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Full 
Lesson 
Here 

Sharing in a Ratio 

Answer 

216cm2 

Full 
Lesson 
Here 

Combining Ratios 

Answer 
140 

 

https://youtu.be/irDuID6S-B8
https://youtu.be/7-vNSuzBcp8
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Full 
Lesson 
Here 

Ratios as Fractions 

Answer 
1

3 or equivalent 

Full 
Lesson 
Here 

Direct Proportion in Context 

Answer 

180 
 

https://youtu.be/xVIeBohgcaE
https://youtu.be/GmjyOw_UX8Q
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Full 
Lesson 
Here 

Inverse Proportion in Context 

Answer a) 200 
b) The taps are running at 

the same rate/speed 

Full 
Lesson 
Here 

Best Buys 

Answer 

New York 

https://youtu.be/Wkqjn5PuePE
https://youtu.be/D2bRArlGHiI
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Full 
Lesson 
Here 

Exchange Rates 

Answer 

a) USA 
b) Postage costs 

Full 
Lesson 
Here 

Recipes 

Answer 
a) 600 
b) 2 
 

https://youtu.be/8ERGHuNtJbI
https://youtu.be/Wkqjn5PuePE
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Unit 5: Angles, Pythagoras and Trigonometry 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Angles in Triangles and Quadrilaterals 

Answer Reasoning shown. 
Option: AFB=35 (vertically opposite angles 

are equal), BAF=75 (opposite angles in a 
parallelogram are equal) ABF = 180 – 

(35+75) = 70 (angles in a triangle – 180. 

 

Full 
Lesson 
Here 

Angles in Polygons 

Answer 

15o 
 

https://youtu.be/1Je_5_GN29o
https://youtu.be/9urbnaEz9Og
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Full 
Lesson 
Here 

Angles in Parallel Lines 

Answer 71o Reasons including:  
Base angles in an isosceles are equal, 

angles ion straight line = 180 and 
alternate angles are equal. 

Full 
Lesson 
Here 

Pythagoras 

Answer No, AC=9cm 
4

2
+7

2
=65 

ξ65 ≠ 9cm 

https://youtu.be/vDUetnTBwSo
https://youtu.be/JCG4HHGVqiY
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Full 
Lesson 
Here 

Trigonometry (Side Lengths) 

Answer 

9.85cm 

Full 
Lesson 
Here 

Trigonometry (Angles) 

Answer 

50.5o 
 

https://youtu.be/x3Cd8HJCvII
https://youtu.be/LhswRR8jmks
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Full 
Lesson 
Here 

Using Exact Values of Trigonometry 

Answer 
a) 

ξ3

2 

b) 6cm 

Full 
Lesson 
Here 

Calculations with Exact Values of Trigonometry 

Answer 
1

2 or 0.5 

https://youtu.be/wBX0YXKThBs
https://youtu.be/wBX0YXKThBs
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Unit 6: Algebraic Linear, Quadratic and Cubic Graphs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Distance-Time Graphs 

Answer a) 0-20  
has the highest gradient 

b) 18m/s 

Full 
Lesson 
Here 

Equation of a Line 

Answer 

7 

https://youtu.be/bOzYAhsO-g4
https://youtu.be/C6S7QQn38XU
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Full 
Lesson 
Here 

Perpendicular Lines 

Answer 

y=-2x=21 

Full 
Lesson 
Here 

Quadratic Graphs 

Answer 

a) 0, -4, -6, -4, 0 
b) Graph drawn 

https://youtu.be/Oe3kXsk3VWw
https://youtu.be/xcthIHWOnL8
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Full 
Lesson 
Here 

Cubic Graphs 

Answer 
a) -11, 1, 9 
b) Graph drawn 

Full 
Lesson 
Here 

Reciprocal Graphs 

Answer 
a) 6, 1, 0.6, 0.5 
b) graph drawn 

https://youtu.be/xcthIHWOnL8
https://youtu.be/xcthIHWOnL8
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Unit 7: Area, Volume, Circles, Accuracy and Bounds 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Area of Trapezia 

Answer No, 
£169.90 or 
90m2 

Full 
Lesson 
Here 

Area of Compound Shapes 

Answer 

44cm2 

https://youtu.be/_KnY9tO7Cl8
https://youtu.be/W4VvmdU5KK0
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Full 
Lesson 
Here 

Surface Area of Prisms 

Answer 

4 

Full 
Lesson 
Here 

Volume of Prisms 

Answer 

20 

https://youtu.be/4dYGDoqOhFo
https://youtu.be/eA09WYZeeCA
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Full 
Lesson 
Here 

Area and Circumference of a Circle 

Answer a) £34.93 
b) May need to buy 
less boxes 

Full 
Lesson 
Here 

Circle Sectors (Area) 

Answer 

6.56 - 6.58cm2 

https://youtu.be/YVSrlLcX4pQ
https://youtu.be/j45UN4RrmwA
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Full 
Lesson 
Here 

Circle Sectors (Arc Length) 

Answer 

18.2cm 

Full 
Lesson 
Here 

Cylinders 

Answer 

56o 

https://youtu.be/YsFmwUQADvQ
https://youtu.be/j45UN4RrmwA
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Full 
Lesson 
Here 

Cones 

Answer a) 3.5 - 4.5 
b) More, the numerator goes up 
& denominator goes down. 

Full 
Lesson 
Here 

Spheres 

Answer 

75π 

https://youtu.be/n9HpfwFCe9w
https://youtu.be/Fl6Gpnr2daA
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Full 
Lesson 
Here 

Volume of a Frustum 

Answer 

1360 - 1362g 
 

Full 
Lesson 
Here 

Error Intervals 

Answer 

0.455 ≤ x < 0.465 
 

https://youtu.be/5xym0IatO4c
https://youtu.be/xcOJxkxqNbU
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Full 
Lesson 
Here 

Truncation 

Answer 

6.3 ≤ x < 7.4 

Full 
Lesson 
Here 

Bounds Calculations 

Answer 

0.229 (3dp) 

https://youtu.be/k8vPdaYARIY
https://youtu.be/ELJSdBf9jFg
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Unit 8: Transformations, Plans and Elevations, Loci and Bearings 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Translations 

Answer 
Translation by the 

vector ൫
4

−3൯ 

 

Full 
Lesson 
Here 

Column Vectors 

Answer 
Translation by the 

vector ൫
1

−9൯ 

https://youtu.be/hJ5tjLjwINU
https://youtu.be/CDvYOajt-BA
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Full 
Lesson 
Here 

Reflections 

Answer 
No, C is a rotation of 90

o
 

anti-clockwise about O 

Full 
Lesson 
Here 

Rotations 

Answer 
Rotation, 90

O
, Anti-

Clockwise, Centre (0,-1) 

https://youtu.be/zSB3AFyd-D8
https://youtu.be/F9FIFXctEpo
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Full 
Lesson 
Here 

Enlargements 

 

Answer 
Correct enlargement at 
(1,2), (2,3), (2,4), (1,4)  

Full 
Lesson 
Here 

Negative Enlargements 

Answer 
Enlargement, 

 SF -2, Centre (4,6) 

https://youtu.be/I9aRKwuq7s4
https://youtu.be/DkcC3yDPXcQ
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Full 
Lesson 
Here 

Invariant Points 

Answer 

(-3.5,1) 

Full 
Lesson 
Here 

Angle Bisector 

Answer Correct 
Construction 

Drawn 

https://youtu.be/TXmrMTyWJaU
https://youtu.be/NRS0cFPDx7o
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Full 
Lesson 
Here 

Perpendicular Bisector 

Answer 
Perpendicular line 
constructed through P 

Full 
Lesson 
Here 

Loci Problems 

Answer 
2.5cm circle around A and a 
perpendicular bisector of BC Note: The image is scaled 
down so it will be different 

but you can still do it! 

https://youtu.be/NRS0cFPDx7o
https://youtu.be/yyZPnpibrb4
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Full 
Lesson 
Here 

Bearings 

Answer 

135o 

Full 
Lesson 
Here 

Plans and Elevations 

Answer Side: 4x2 rectangle  
with a line drawn 1cm from the 2cm 

edge. Front: Trapezium base 4cm, 
parallel sides 1cm and 4cm 

https://youtu.be/_0amdRpFIhg
https://youtu.be/RMDl6zmuSF0
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Unit 9: Quadratic Equations, Inequalities and Simultaneous Equations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Factorising Harder Quadratics 

Answer 

(2p - 5)(p + 2) 

Full 
Lesson 
Here 

Solve Quadratic Equations by Factorising 

Answer 

x = -8 and x = 3 

https://youtu.be/DEoeiFTODAU
https://youtu.be/kmeL4a3lG5w
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Full 
Lesson 
Here 

Completing the Square 

Answer 

(x + 1)2 - 9 

Full 
Lesson 
Here 

Harder Completing the Square 

Answer 
a) 2(x + 4)2 + 3 
b) (-4 , 3)  

https://youtu.be/7kuQL6lV8II
https://youtu.be/fMAJVHC2fyc
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Full 
Lesson 
Here 

Negative Quadratics 

Answer 

320 

Full 
Lesson 
Here 

The Quadratic Formula 

Answer 

4.30 and 0.697 

https://youtu.be/q64qaxLAR9U
https://youtu.be/R7bZCDcCfwA
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Full 
Lesson 
Here 

Simultaneous Equations 

Answer 
x = 4.5 
y = -2.5 

Full 
Lesson 
Here 

Solving Inequalities and Number Lines 

Answer a) n > 2 
b) Open circle above -5, closed 

circle above 1 and a line 
connecting them.  

https://youtu.be/YJYhHQGopMQ
https://youtu.be/2jrgXG0XsCc
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Unit 10: Probability 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

The Product Rule 

Answer 
a) 125 
b) 60 

Full 
Lesson 
Here 

Probability from a Table 

Answer 
a) 0.4, 0.4 
b) 60 

https://youtu.be/rPdSvc01zPw
https://youtu.be/ct7q2-NPXYE
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Full 
Lesson 
Here 

Probability Trees (Independent) 

Answer a) Round: 
4

7
 , 

3

7
  

Square: 
3

8
, 

5

8
, 

3

8
, 

5

8
   b) 

15

56
 

Full 
Lesson 
Here 

Probability Trees (Dependent/Conditional) 

Answer 

28

72 or equivalent 

https://youtu.be/nS9OIdluBww
https://youtu.be/FSYxsHbKWzo
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Full 
Lesson 
Here 

Venn Diagrams and Set Theory 

Answer a)  

b) 
7

15 

Full 
Lesson 
Here 

Solving Problems with Venn Diagrams 1 

Answer 
a)  

b) 
4

60 

https://youtu.be/xPPBM7MM8-I
https://youtu.be/SaVdp2wll_U
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Full 
Lesson 
Here 

Solving Problems with Venn Diagrams 2 

Answer 
6

490 or equivalent 

Full 
Lesson 
Here 

Probability Equations 

Answer 
21 

https://youtu.be/SaVdp2wll_U
https://youtu.be/7-LOcLc9Mig
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Unit 11: Multiplicative Reasoning and Compound Measures 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Compound Interest without a Calculator 

Answer 

£8112 

Full 
Lesson 
Here 

Compound Interest 

Answer 
£12,272.70 - 
£12,272.72 

 

https://youtu.be/PCtIDGaNM7A
https://youtu.be/zxALGw-rSE4
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Full 
Lesson 
Here 

Reverse Compound Interest 

Answer 

6% 

Full 
Lesson 
Here 

Depreciation 

Answer a) Lauren 
b) Her car will be worth 

less 

https://youtu.be/iKW1JYEVas4
https://youtu.be/MhlFR2wWqHA
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Full 
Lesson 
Here 

Speed, Distance and Time (Non-Calculator) 

Answer 
a) 48km/h  

b) She may drive a different distance 
/ have a different average speed 

Full 
Lesson 
Here 

Speed, Distance and Time Journeys 

Answer 

57.1km/h 

https://youtu.be/Xb9dPsf5Nlo
https://youtu.be/vLyLlsR6Z7s
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Full 
Lesson 
Here 

Density, Mass and Volume 

Answer 

648cm3 

Full 
Lesson 
Here 

Density, Mass and Volume Mixtures 

Answer 

1.01g/cm3 

https://youtu.be/w2rNN-84xMc
https://youtu.be/u6aH-VZg5Fk
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Unit 12: Similarity and Congruence in 2D and 3D 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

 

Full 
Lesson 
Here 

Congruent Triangles 

Answer 

A and D 

Full 
Lesson 
Here 

Similar Shapes (Lengths) 

Answer 
a) 3.9cm 

b) 2.05cm 

Two of these triangles are congruent. 

Write down the letters of these two triangles. 

https://youtu.be/jP_GgZfXYiQ
https://youtu.be/ugVPReGSsGI
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Full 
Lesson 
Here 

Similar Shapes (Area and Volume) 

Answer 

102.4cm2 

Full 
Lesson 
Here 

Similar Shapes with Ratios 

Answer 

3:10 

https://youtu.be/flXdxUc7wKg
https://youtu.be/flXdxUc7wKg
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Unit 13: Further Trigonometry 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

The Sine Rule 

Answer 

3.73-3.74cm 

Full 
Lesson 
Here 

The Cosine Rule 

Answer 

13.1cm 

https://youtu.be/FPVqgxify78
https://youtu.be/vaH_uJjirpI
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Full 
Lesson 
Here 

Area of a Triangle 

Answer 

10.4cm2 

Full 
Lesson 
Here 

Bearings with Trigonometry 

Answer 

098.6o 

https://youtu.be/8fzPUPnFy-w
https://youtu.be/RUh66-tYf74
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Full 
Lesson 
Here 

Circle Sectors with Trigonometry 

Answer 

68.5m2 

Full 
Lesson 
Here 

Trigonometric Graphs 

Answer 

Sketch Drawn 

https://youtu.be/24Zmm0mxZ2A
https://youtu.be/WiRVl6bzvF8
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Full 
Lesson 
Here 

3D Trigonometry 

Answer 

38.6o 

Full 
Lesson 
Here 

Proving the Trigonometric Formulas 

Answer 

Proof Shown 

https://youtu.be/NT_NPUx16_A
https://youtu.be/C0kbu8x-u4k
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Unit 14: Statistics, Sampling, Cumulative Frequency and Histograms 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Sampling and Bias 

Answer 
a) 65 

b) The sample is representative 
it could be more or less. 

Full 
Lesson 
Here 

Capture Recapture 

Answer 

a) 150 
b) Overestimated 

https://youtu.be/7rgdHNfVKio
https://youtu.be/BeN2Fa68Vl4
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Full 
Lesson 
Here 

Box Plots 

Answer 

a) LQ: 23, Med: 28, UQ: 32.5 

b) 
10

25
 or equivalent 

Full 
Lesson 
Here 

Cumulative Frequency 

Answer 

a) correct graph drawn 
b) 41 - 45 

https://youtu.be/heeYqUnkCV8
https://youtu.be/heeYqUnkCV8
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Full 
Lesson 
Here 

Histograms 

Answer 

Correct graph drawn 

Full 
Lesson 
Here 

Averages from a Histogram 

Answer 

a) Histogram drawn and 
labelled    b) 66-71 

https://youtu.be/fO53fvOeVOM
https://youtu.be/Dq-QHTyRNcc
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Unit 15: Further Quadratics, Cubics, Inequalities and Graphs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Expanding Triple Brackets 

Answer 
Correct expansion 

shown 

Full 
Lesson 
Here 

Completing the Square to find Turning Points 

Answer 
a) a=3 b=8 

b) (3,-8) 

https://youtu.be/s86OeEtLHj8
https://youtu.be/fMAJVHC2fyc
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Full 
Lesson 
Here 

Graphical Simultaneous Equations 

Answer 
-0.4 to -0.2 and 
3.2 to 3.4 
 

Full 
Lesson 
Here 

Quadratic Simultaneous Equations 

Answer x = -3 y = 4 

x = - 
24

5 y = - 
7

5 

https://youtu.be/q9CsJ5Cqlbw
https://youtu.be/AEThlXbZT1s
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Full 
Lesson 
Here 

Iterations 

Answer 
a) 0 and 1 substituted in. 
b) Rearrangement shown. 

c) 0.709 or 100
141 ൗ 

Full 
Lesson 
Here 

Recognising Different Graphs 

Answer 

a) F  b) D 

https://youtu.be/xcthIHWOnL8
https://youtu.be/HwJLVERnuag
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Full 
Lesson 
Here 

Graphical Inequalities and Regions 

Answer 

Region R shaded 

Full 
Lesson 
Here 

Quadratic Inequalities 

Answer 

x < -2, x > 
1

2 

https://youtu.be/5Lr96TAhUck
https://youtu.be/aTB2pdLvIqw
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Unit 16: Circle Theorems and Circle Geometry 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Circle Theorems 1 

Answer 

Region R shaded 

Full 
Lesson 
Here 

Circle Theorems 2 

Answer 
75o 

Reasons given 

https://youtu.be/Rz0tbKRpuIY
https://youtu.be/Rz0tbKRpuIY
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Full 
Lesson 
Here 

Difficult Circle Theorems 

Answer 
90 - 2x  

Reasons given  

Full 
Lesson 
Here 

Circle Theorem Proof 

Answer 

Proof shown 

https://youtu.be/1D0P8lj-5RU
https://youtu.be/XLVm7Ef97XQ
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Full 
Lesson 
Here 

Equation of a Circle 

Answer 

a) radius 3.5 centre 0 
b) x=2,y=-2.9 and x=-1.2, y=3.3 

Full 
Lesson 
Here 

Equation of a Tangent to a Circle 

Answer 

𝑦=−
4

3
𝑥+ 

25

3
 

https://youtu.be/W4mdMvlX-Bg
https://youtu.be/sZdxMp-HQJM
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Unit 17: Subject of a Formula, Algebraic Fractions, Rationalising Surds, Algebraic Proof 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Changing the Subject with Factorising 

Answer 

𝑡=
6+3𝑘

𝑘−2
 or equivalent 

Full 
Lesson 
Here 

Simplifying Algebraic Fractions 

Answer 𝑥+4

2𝑥+3
 

https://youtu.be/ugcR-khcTLQ
https://youtu.be/S7LRqg2_M7o
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Full 
Lesson 
Here 

Algebraic Fraction Calculations 

Answer 
3𝑥+10

𝑥+2
 

 

Full 
Lesson 
Here 

Solve Algebraic Fraction Equations 

Answer 

𝑥=−
1

12
,𝑥=5 

https://youtu.be/zGWgx8xkQeY
https://youtu.be/99J_RO8svdk
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Full 
Lesson 
Here 

Rationalising Harder Fractions 

Answer 

Given result shown 

Full 
Lesson 
Here 

Algebraic Proof 

Answer 

12(𝑛
2

+3𝑛+2)+11 

https://youtu.be/sOqrLq1cFB4
https://youtu.be/JsIRYmteGf8
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Unit 18: Vector Proof and Geometric Proof 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Vector Proof 

Answer 2 of: 
1

2
(𝑎−𝑏), 

 
3

2
(𝑎−𝑏), 2(𝑎−𝑏) 

Full 
Lesson 
Here 

Vector Proof with Ratios 

Answer 
a) 2a 
b) 4 

https://youtu.be/Xwi7AEfaRoA
https://youtu.be/z4qiMIocwoM
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Full 
Lesson 
Here 

Geometric Proof 1 

Answer 

(1) ABC=BCD (2) AC=BD (3) 
BC=BC (4) SAS Triangles AC=BD 

Full 
Lesson 
Here 

Geometric Proof 2 

Answer 
(a) (1) AD=BC (2) PAD=QCB (3) ADP=CBQ 
(4) ASA Triangles (b) AP=QC since triangle 
ADP is congruent to CBQ. Opposite sides 

of a parallelogram are equal 

https://youtu.be/nLke9Ouhdu0
https://youtu.be/nLke9Ouhdu0
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Unit 19: Exponentials, Velocity-Time Graphs, Proportion, Functions, Graph Transformations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full 
Lesson 
Here 

Direct Proportion 

Answer 
7

3
 

Full 
Lesson 
Here 

Inverse Proportion 

Answer 

2 

https://youtu.be/lAkRjwMo7NY
https://youtu.be/lAkRjwMo7NY
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Full 
Lesson 
Here 

Exponential Graphs 

Answer 

45 

Full 
Lesson 
Here 

Graph Transformations 

Answer 

x < -2, x > 
1

2 

https://youtu.be/drE64VKmcH8
https://youtu.be/bKFqR6q2UgU
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Full 
Lesson 
Here 

Composite Functions 

Answer 
a) 18 b) Shown  
c) x=1 and x=5 

Full 
Lesson 
Here 

Inverse Functions 

Answer 

x < -2, x > 
1

2 

https://youtu.be/3C-9P0AlXwo
https://youtu.be/EdQYcAsu7wA
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Full 
Lesson 
Here 

Area Under a Curve 

Answer a) 130m 
b) Overestimate, area between 

curves and trapeziums included. 

Full 
Lesson 
Here 

Gradient of a Curve 

Answer 
a) 1.0 - 1.3 
b) The acceleration at 4 seconds in m/s

2 

c) Dependent on accuracy of the tangent 

https://youtu.be/D_LgjsWq2tc
https://youtu.be/D_LgjsWq2tc
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Full 
Lesson 
Here 

Direct and Inverse Proportion 

Answer 

𝑦=
100

9𝑥4 

Full 
Lesson 
Here 

Bounds with Compound Measures 

Answer 

2.7 km/minute (1dp) 

https://youtu.be/SMUvGUfdGFc
https://youtu.be/nIKr2M1yGpQ


 

 

GCSE Mathematics Higher Tier 

Number Algebra Ratio, proportion and rates of change Geometry & measures Probability Statistics 

Here is pretty much all the Higher Tier content we could fit onto an A3 sheet of paper, including all the formulae you are 
required to know for GCSE.  An ➔ points to an illustrative example.  The codes refer to the DfE subject content.  Pin this 
to a wall, keep it on your desk, carry it in your bag, make notes on it (sorry, don’t take it into the examination)… 

 
Product rule for counting: 
➔  𝟒 × 𝟑 × 𝟐 × 𝟏 = 𝟐𝟒 ways to 
arrange the letters P, I, X and L 
 

 
Special indices: for any value a: 

𝑎0 = 1 

𝑎−𝑛 =
1

𝑎𝑛
 

 

➔  

 
➔  

 
 

Look for the biggest square number 
factor of the number: 
➔  √𝟖𝟎 = √𝟏𝟔 × 𝟓 = 𝟒√𝟓 
 

 
Multiply the numerator and 
denominator by an expression that 
makes the denominator an integer: 

➔ 

 

➔  

 

 

 

 
Standard form numbers are of the 
form 𝑎 × 10𝑛, where 1 ≤ 𝑎 < 10 and 
𝑛 is an integer. 
 

 
Make a recurring decimal a fraction: 
➔  𝒏 = 𝟎. 𝟐𝟑̇𝟔̇ 
(two digits are in the recurring 
pattern, so multiply by 100) 

𝟏𝟎𝟎𝒏 = 𝟐𝟑̇. 𝟔̇ 
(this is the same as 23.63̇6̇) 

𝟗𝟗𝒏 = 𝟐𝟑. 𝟔𝟑̇𝟔̇ − 𝟎. 𝟐𝟑̇𝟔̇ = 𝟐𝟑. 𝟒 

𝒏 =
𝟐𝟑. 𝟒

𝟗𝟗
=

𝟐𝟑𝟒

𝟗𝟗𝟎
=

𝟏𝟑

𝟓𝟓
 

 
 

Find the range of numbers that will 
round to a given value: 
➔  𝒙 = 𝟓. 𝟖𝟑 (2 decimal places) 

𝟓. 𝟖𝟐𝟓 ≤ 𝒙 < 𝟓. 𝟖𝟑𝟓 
➔  𝒚 = 𝟒𝟔 (2 significant figures) 

𝟒𝟓. 𝟓 ≤ 𝒚 < 𝟒𝟔. 𝟓 
Note use of ≤ and <, and that the last 
significant figure of each is 5  
 

 
An equation is true for some 
particular value of 𝑥 
➔  𝟐𝒙 + 𝟏 = 𝟕 𝐢𝐬 𝐭𝐫𝐮𝐞 𝐢𝐟 𝒙 = 𝟑 
…but an identity is true for every 
value of 𝑥 
➔ (𝒙 + 𝒂)𝟐 ≡ 𝒙𝟐 + 𝟐𝒂𝒙 + 𝒂𝟐 
(note the use of the symbol ≡) 

 
For any value a: 

𝑎𝑥 × 𝑎𝑦 = 𝑎𝑥+𝑦 
𝑎𝑥

𝑎𝑦 = 𝑎𝑥−𝑦 

(𝑎𝑥)𝑦 = 𝑎𝑥𝑦 

➔(
𝟐𝒑𝒒𝟒

𝒑𝟑𝒒
)

𝟑

=
𝟖𝒑𝟑𝒒𝟏𝟐

𝒑𝟗𝒒𝟑
=

𝟖𝒒𝟗

𝒑𝟔
 or 𝟖𝒒𝟗𝒑−𝟔 

 
 

𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 
➔ 𝒙𝟐 − 𝟐𝟓 = (𝒙 + 𝟓)(𝒙 − 𝟓) 
 

 
The subject of a formula is the term 
on its own.  Rearrange to 
➔  Make 𝒙 the subject of  
  𝟐𝒙 + 𝒂𝒚 = 𝒚 − 𝒃𝒙 

𝟐𝒙 + 𝒃𝒙 = 𝒚 − 𝒂𝒚 
𝒙(𝟐 + 𝒃) = 𝒚 − 𝒂𝒚 

𝒙 =
𝒚 − 𝒂𝒚

𝟐 + 𝒃
 

 
 

Combining functions: 
fg(𝑥) = f(g(𝑥)) 

➔  If 𝐟(𝒙) = 𝒙 + 𝟑 𝐚𝐧𝐝 𝐠(𝒙) = 𝒙𝟐  
 𝐟𝐠(𝒙) = 𝒙𝟐 + 𝟑 

𝐠𝐟(𝒙) = (𝒙 + 𝟑)𝟐 
 

The inverse of 𝑓 is 𝑓−1 
➔  If 𝐟(𝒙) = 𝟐𝒙 + 𝟓 then 

𝐟−𝟏(𝒙) =
𝒙 − 𝟓

𝟐
 

 
 

Equation of straight line 𝑦 = m𝑥 + c 
m is the gradient; c is the 𝑦 intercept: 
➔  Find the equation of the line 
that joins  (0 , 3)  to  (2 , 11) 
Find its gradient… 

𝟏𝟏 − 𝟑

𝟐 − 𝟎
=

𝟖

𝟐
= 𝟒 

…and its y intercept… 
Passes through (0 , 3), so c = 3 
Equation is  𝒚 = 𝟒𝒙 + 𝟑 

 
Parallel lines: gradients are equal; 
perpendicular lines: gradients are 
“negative reciprocals”. 
➔  𝒚 = 𝟐𝒙 + 𝟑 and 𝒚 = 𝟐𝒙 − 𝟓 are 
parallel to each other; 𝒚 = 𝟐𝒙 + 𝟑  

and 𝒚 = −
𝟏

𝟐
𝒙 + 𝟑 are perpendicular 

 
 

Starting with the curve 𝑦 = f(𝑥): 

Translate (
0
𝑎

)  for 𝑦 = f(𝑥) + 𝑎 

Translate            for 𝑦 = f(𝑥 + 𝑎) 

Reflect in 𝑥 axis for 𝑦 = −f(𝑥) 
Reflect 𝑦 axis for 𝑦 = f(−𝑥) 
 

 
Gradient = acceleration (you may 
need to draw a tangent to the curve at 
a point to find the gradient); 
Area under curve = distance travelled.

 
 
 
 
 
 
 
 
 
 𝑦 = 𝑥2 
 
 

 
If a quadratic equation cannot be 
factorised, use the formula 
 
 

➔  Solve 𝟐𝒙𝟐 + 𝟑𝒙 − 𝟕 = 𝟎 

 

 

 
 

Complete the square to find the 
turning point of a quadratic graph. 
➔             𝒚 = 𝒙𝟐 − 𝟔𝒙 + 𝟐 

𝒚 = (𝒙 − 𝟑)𝟐 − 𝟗 + 𝟐 
𝒚 = (𝒙 − 𝟑)𝟐 − 𝟕 

Turning point is at  (3 , −7)  
 

 
𝑥2 + 𝑦2 = 𝑟2  is a circle with centre  
(0 ,0) and radius 𝑟. 
➔  𝒙𝟐 + 𝒚𝟐 = 𝟐𝟓 has centre 
(0 , 0) and radius 5  
 

 
One linear, one quadratic; 

➔  Solve  {
𝒙 + 𝟑𝒚 = 𝟏𝟎

𝒙𝟐 + 𝒚𝟐 = 𝟐𝟎
 

Rearrange the linear, and substitute 
into the quadratic 

𝒙 = 𝟏𝟎 − 𝟑𝒚 
 so (𝟏𝟎 − 𝟑𝒚)𝟐 + 𝒚𝟐 = 𝟐𝟎 
Expand and solve the quadratic 

𝟏𝟎𝟎 − 𝟔𝟎𝒚 + 𝟗𝒚𝟐 + 𝒚𝟐 = 𝟐𝟎 
𝟏𝟎𝒚𝟐 − 𝟔𝟎𝒚 + 𝟖𝟎 = 𝟎 

 𝒚 = 𝟐 𝐨𝐫 𝒚 = 𝟒 
Finally, substitute into the linear and 
solve, pairing values…  
𝒙 + 𝟑 × 𝟐 = 𝟏𝟎 𝐬𝐨 (𝒙 , 𝒚) = (4 , 2) 
𝒙 + 𝟑 × 𝟒 = 𝟏𝟎 𝐬𝐨 (𝒙 , 𝒚) = (−2 , 4) 
 

 
𝑛th term of an arithmetic (linear) 
sequence is 𝑏𝑛 + 𝑐 
➔  n𝐭𝐡 term of 5, 8, 11, 14, … 
is 3𝒏+2  (always increases by 3 
first term is  𝟑 × 𝟏 + 𝟐 = 𝟓) 
𝑛th term of a quadratic sequence is 
𝑎𝑛2 + 𝑏𝑛 + 𝑐 
➔  First three terms of  
𝒏𝟐 + 𝟑𝒏 − 𝟏 are  3, 9, 17, … 
Geometric sequence; multiply each 
term by a constant ratio 
➔  3, 6, 12, 24, … (ratio is 2) 
Fibonacci sequence; make the next 
term by adding the previous two … 
➔  2, 4, 6, 10, 16, 26, 42, … 

 
 
 
 
 
 
 
 
 
 
 
 

 
Pythagoras Theorem. 
Links all three sides. 
No angles. 
 𝑎2 + 𝑏2 = 𝑐2 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

A is opposite a 
B is opposite b 
C is opposite c 

 
 
 

 
 
 
 
 
 
 
 
 
Angle in a 
semicircle is 90° 
 

 
 

Circumference of circle = 𝜋 × 𝐷 
Area of circle = 𝜋 × 𝑟2 
 
 
 
 

Arc length 

Area of sector  

 
 

 
Reflection 
• Line of reflection 
Translation 
• Vector 

•  
 
 
 
 
 
 
 
 
 
 
 
 
Trigonometry. 
Links two sides and one angle. 
SOH│CAH│TOA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Angles in the 
same segment 
are equal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
You will be given the formula to use:  
➔  Solve 𝒙𝟑 + 𝟔𝒙 + 𝟒 = 𝟎 by using 
the iteration    𝒙𝒏+𝟏 = √𝟔𝒙𝒏 − 𝟒𝟑   

Start with 𝒙𝟏 = −𝟐. 𝟖 

 𝒙𝟐 = √𝟔 × (−𝟐. 𝟖) − 𝟒𝟑 = −𝟐. 𝟕𝟓𝟎 … 

  𝒙𝟑 = √𝟔 × (−𝟐. 𝟕𝟓𝟎 … ) − 𝟒𝟑 = ⋯ 
Repeat until you know the solution, or 
you do as many as the question says. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alternate 
segment 
theorem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ratios in similar shapes and solids: 
• Length/perimeter 1: 𝑛 𝑎: 𝑏 
• Area 1: 𝑛2 𝑎2: 𝑏2 
• Volume 1: 𝑛3 𝑎3: 𝑏3 

 
Percentage increase or decrease; use 
a multiplier (powers for repetition) 
➔  Initially there were 20 000 fish 
in a lake.  The number decreases by 
15% each year.  Estimate the 
number of fish after 6 years. 

       𝟐𝟎 𝟎𝟎𝟎 × 𝟎. 𝟖𝟓𝟔 = 𝟕𝟓𝟎𝟎 (2sf)

 
Formula for compound interest 

Total accrued = 𝑃 (1 +
𝑟

100
)

𝑛

 

➔  I invest  £600  at 3% compound 
interest.  What is my account worth 
after 5 years? 

£𝟔𝟎𝟎 × (𝟏 +
𝟑

𝟏𝟎𝟎
)

𝟓

= £𝟔𝟗𝟓. 𝟓𝟔 

 
 

𝑦 is directly proportional to 𝑥: 
𝑦 = 𝑘𝑥 for a constant 𝑘 
➔  𝒃 is directly proportional to 𝒂𝟐 
a = 6 when 𝒃 = 90     Find 𝒃 if a = 8 

𝑏 = 𝑘𝑎2      𝑎 = 6 and 𝑏 = 90 for 𝑘 
𝟗𝟎 = 𝒌 × 𝟔𝟐 𝐬𝐨 𝒌 = 𝟐. 𝟓, 𝒃 = 𝟐. 𝟓𝒂𝟐 

𝒃 = 𝟐. 𝟓 × 𝟖𝟐 = 𝟏𝟔𝟎 
𝑦 is inversely proportional to 𝑥 

𝑦𝑥 = 𝑘 or                for a constant 𝑘 

 
 

Multiply for independent events 
➔  P(6 on dice and H on coin) 

𝟏

𝟔
×

𝟏

𝟐
=

𝟏

𝟏𝟐
 

Add for mutually exclusive events 
➔  P(5 or 6 on dice) 

𝟏

𝟔
+

𝟏

𝟔
=

𝟐

𝟔
 

Apply these rules to tree diagrams.
 

In general… 
P(A or B) = P(A) + P(B) − P(A and B) 
P(A and B) = P(A given B) × P(B) 
 

 
Frequency = frequency density 
multiplied by class width.  This means 
that bars with the same frequency 
have the same area.  
 
 
 
 
 
 
 
 
 
 

 
Interquartile range (IQR) = UQ − LQ 
 
 
 
 
 
 

Listing strategies N5 

Powers and roots N6, N7 

Surds N8 

Rationalise the denominator N8 

Standard form N9 

Recurring decimals N10 

Error intervals N15 

Equations and identities A3 

Laws of indices A4 

Difference of two squares A4 

Rearrange a formula A5 

Functions A7 

𝒚 = 𝐦𝒙 + 𝐜 A9 

Transformations of curves A13 

Velocity - time graph A15 

Standard graphs A12 

Quadratics A11, A18 

Equation of a circle A16 

Simultaneous equations A19 

Sequences A24, A25 

Right angled triangles G20 

Advanced trigonometry G21, G22 

Circle theorems G10 

Areas and volumes G16, G17, G18, G23 

Transformations G7, G8 

Iteration A20 

Similar shapes G19 

Percentages: multipliers R9, R16 

Direct & inverse proportion R10 

Probability rules P8, P9 

Histograms S3 

Box plots S4 

Special values of sin, cos, tan 
Learn (or be able to find 
without a calculator)…  

 

θ° sinθ° cosθ° tanθ° 

0 0 1 1 

30 
1

2
 

√3

2
 

1

√3
 

45 
1

√2
 

1

√2
 1 

60 
√3

2
 

1

2
 √3 

90 1 0  

 

𝑎
(

𝑝
𝑞

)
= √𝑎𝑝

𝑞
 

 
𝟑−𝟒 =

𝟏

𝟑𝟒 =
𝟏

𝟖𝟏
 

 
𝟖

(
𝟐

𝟑
)

= √𝟖𝟐𝟑
 = 4 

 

𝟒

√𝟕
=

𝟒 × √𝟕

√𝟕 × √𝟕
=

𝟒√𝟕

𝟕
 

 𝟐

𝟒 + √𝟓
 

=
𝟐

𝟒 + √𝟓
×

𝟒 − √𝟓

𝟒 − √𝟓
=

𝟐(𝟒 − √𝟓)

𝟏𝟏
 

 

 

θ 

o
p

p
o

site 

adjacent 

sin𝜃 =
opp

hyp
     cos𝜃 =

adj

hyp
     tan𝜃 =

opp

adj
       

Use “2ndF” or “SHIFT” key to find a missing angle 

The longest side of any right angled triangle is the hypotenuse; check that your answer is consistent with this. 

     

c 
a 

b 

a 

b 

c 

A 

C 

B 
𝑎

sin𝐴
=

𝑏

sin𝐵
=

𝑐

sin𝐶
 

 
sin𝐴

𝑎
=

sin𝐵

𝑏
=

sin𝐶

𝑐
 

  

Sine Rule 

Use if you are given an angle-side pair 

Missing side: 

 

Missing angle: 

 

Cosine Rule 

Use if you can’t use the sine rule 

Missing side:         𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐cos𝐴 

 

Missing angle: 

 

cos𝐴 =
𝑏2 + 𝑐2 − 𝑎2

2𝑏𝑐
 

=
𝜃

360°
× 𝜋 × 𝑟2 

=
𝜃

360°
× 𝜋 × 𝐷 

θ 

Area of triangle = 
1

2
𝑎𝑏sin𝐶 

a 

b C 

𝑦 = 𝑥3 𝑦 =
1

𝑥
 𝑦 = 𝑎𝑥 𝑦 = sin(𝑥°) 𝑦 = cos(𝑥°) 𝑦 = tan(𝑥°) 

Area of trapezium = 
1

2
(𝑎 + 𝑏) × ℎ 

Rotation 
• Centre of rotation 
• Angle of rotation 
• Clockwise or anticlockwise 

Enlargement 
• Centre of enlargement 
• Scale factor (if −1 < SF < 1 

the shape will get smaller). 

a 

b 

h 

𝑒 

𝑒 

𝑐 

𝑑 2𝑎 

𝑎 𝑏 

𝑏 

Opposite angles in a 
cyclic quadrilateral 
total 180° 

Angle at the centre 
is double the angle 
at the circumference 

Tangent and 
radius are 
perpendicular 

cross 
section 

Volume of prism = area of cross section × length 

cone 

frustum 

Volume of cone = 
1

3
𝜋𝑟2ℎ 

Volume of frustum is difference between the volumes of two cones 

fr
eq

u
en

cy
 d

en
si

ty
 

equal areas; 
equal frequencies 

sm
al

le
st

 f
re

q
u

en
cy

 

𝑦 =
𝑘

𝑥
 

m
in

im
u

m
 

lo
w

er
 q

u
a

rt
il

e 
(L

Q
) 

m
ed

ia
n

 

u
p

p
er

 q
u

ar
ti

le
 

(U
Q

) 

m
ax

im
u

m
 

(
−𝑎
0

) 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 𝒙 =
−𝟑−√𝟗−(−𝟓𝟔)

𝟐×𝟐
= −𝟐. 𝟕𝟑 

or 𝒙 =
−𝟑+√𝟗−(−𝟓𝟔)

𝟐×𝟐
= 𝟏. 𝟐𝟑 



GCSE Higher Maths Formula Sheet

Higher Volume

Cyclinder
= radius, = height

CylinderCuboid

height

length

width

Volume =

Volume = area of cross section x length

Prism

Length

Cross Section

Sphere Pyramid

radius
Volume =

Cone

Volume =

Volume =

= area of base, = height

Apex

Height

Base

Volume = length x width x height

Surface Area 
Area

Cyclinder= radius, = height

Surface area =

Cone

Curved surface area =

Total surface area =

Sphere
Surface area =

radius

Cylinder

Area

Rectangle

Parallelogram

Area = length x width

Area = base x perpendicular height

Triangle

Area = x base x height

Trapezium

Area = 

width (w)

length (l)

Base (b)

Perpendicular


height (h)

height

base

Circles

= radius, = diameter

Area =

Circumference = or

Arc length =

Arc sector =Major

Segment

M
in

or

Se

gm
en

t

Centre

Sector

Radius

Chord

Major ArcMinor Arc

Diameter

Tangent
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Pythagoras 
Theorem

Cyclinder

(The longest side)

Note: Right angled triangles only

is the hypotenuse

and are the shorter sides.

Trigonometry

Cyclinder

Note: Right angled triangles only

O

HS
Sin(  )

A

HC
Cos(  ) Tan(  )

O

AT

Opposite
Hypotenuse

Sin =

Adjacent
Hypotenuse

Cos =

Opposite
Adjacent

Tan =

Further Trigonmetry

Area of a triangle

Sine Rule

To find a side:

To find an angle:

Area =

Cosine Rule

To find a side:

To find an angle:

= =

= =

Angles in a Polygon

Interior angle + Exterior angle = 180°

Exterior angle =

Sum of interior angles = 

= number of sides

Exterior

Angle

Interior

Angle

Compound Measures

F
P x A

Force = Pressure x Area

Pressure = Force ÷ Area

Area = Force ÷ Area

Distance = Speed x Time

Speed = Distance ÷ Time

Time = Distance ÷ Speed

MD

S T D x V

Mass = Density x Volume

Density = Mass ÷ Volume

Volume = Mass ÷ Density

Circle Theorems

Cyclinder

The angle at the 
centre is twice the 
angle at the 
circumference.

Angle at the centre theorem

The angle that lies 
between a tangent 
and a chord is equal 
to the angle 
subtended by the 
same chord in the 
alternate segment.



Alternate segment theorem

The angle in a 
semicircle is 90 
degrees.

Angles in a semicircle

The perpendicular 
from the centre of a 
circle to a chord 
bisects the chord 
(splits the chord into 
two equal parts). 


Chord of a circle

The opposite 
angles in a cyclic 
quadrilateral total 
180 .



Cyclic quadrilateral

Angle at the centre theorem
Diagram A Diagram B

A. The angle between a tangent and 
radius is 90 degrees.



B. Tangents which meet at the same 
point are equal in length.Angles in the same 

segment are equal.


Angles in the same segment 
theorem



GCSE Higher Maths Formula Sheet

Straight Lines

Gradient

Equation of a line

Gradient, intercept 

Equation of a Circle

= radius

Centre = (0,0)

Centre of the Circle

Radius

Compound Growth & Decay

The amount after     years (or days, etc), 

where percentage rate of change is r is

Starting amount

Percentage Change

Percentage
change

Difference
 =

Original

Quadratics

Quadratic equation

Quadratic Formula

Completing the square

Direct and Inverse Proportion

If is directly proportional to then

If is inversely proportional to then

so

so

Kinematics

s = displacement


u = initial velocity


v = final velocity


a = acceleration


t = time

Probability

or and

and given

Pie Charts

The angle to draw for each sector is

Angle = x 360°
Frequency

Total

Histogram

Frequency Density =
Frequency

Class width

Stratified Sample

Account in
sample

= x  Sample size
Group number

Total

Midpoint of 2 points and

Gradient of perpendicular to line
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Higher Tier Formulae Sheet

Perimeter, area and volume

Where a and b are the lengths of the parallel sides 
and h is their perpendicular separation:

	 Area of a trapezium = 
1

2
 (a + b) h

Volume of a prism = area of cross section × length

Where r is the radius and d is the diameter:

	 Circumference of a circle = 2πr = πd

	 Area of a circle = πr2

Quadratic formula

The solution of ax2 + bx + c = 0

where a ≠ 0

	 x = � � �b b ac
a

2
4

2

Pythagoras’ Theorem and Trigonometry

a

a

c

c

A

A B

C

b

b

a

a

c

c

A

A B

C

b

b

In any right-angled triangle where a, b and c are 
the length of the sides and c is the hypotenuse:

	 a2 + b2 = c2

In any right-angled triangle ABC where  
a, b and c are the length of the sides and  
c is the hypotenuse:

	
sin cos tanA a

c
A b

c
A a

b
= = =      

In any triangle ABC where a, b and c  
are the length of the sides:

	 sine rule: a
A

b
B

c
Csin sin sin

= =

	 cosine rule: a2 = b2 + c2 – 2bc cos A

	 Area of triangle = 1

2
 a b sin C

Compound Interest

Where P is the principal amount, r is the interest 
rate over a given period and n is number of times 
that the interest is compounded:

	 Total accrued = P 1
100

��
�
�

�
�
�

r n

 

Probability

Where P (A) is the probability of outcome A  
and P (B) is the probability of outcome B:

	 P (A or B) = P (A) + P (B) – P (A and B)

	 P (A and B) = P (A given B) P(B)

END OF EXAM AID



Higher Skills List

Number

Topic Topic code R A G
Calculating with roots and fractional indices U851, U985, U772, U299
Converting recurring decimals to fractions U689
Surds U338, U663, U872, U499
Rationalising the denominator U707, U281
Error intervals U657, U301, U587

Algebra

Topic Topic code R A G
Expanding triple brackets U606
Operations with algebraic fractions U685, U457, U824
Factorising quadratic expressions: ax2+bx+c U858
Simplifying algebraic fractions U294
Factorising to solve quadratics equations U228, U960
Using the quadratic formula U665
Completing the square to solve quadratics U397, U589
Quadratic equations in context U150
Quadratic simultaneous equations U547
Index laws U235, U694, U662
Equation of a straight line: Perpendicular lines U898
Quadratic graphs: Turning points U769
Quadratic simultaneous equations on graphs U875
Exponential graphs U229
Exponential growth and decay problems U988
Trigonometric graphs U450
Graph transformations U598, U487, U455
Velocity-time graphs U937, U562, U611
Rate of change graphs U638, U652, U862
Estimating gradient from a curve U800
Estimating area under a curve U882
Equation of a circles and tangents U567
Linear inequalities as graph regions U747
Quadratic inequalities U133
Functions U637, U895, U448, U996
Recurrence relations U171
Quadratic sequences U206
Iteration and numerical methods U434, U168
Algebraic proof U582

Higher Skills List

Ratio and proportion

Topic Topic code R A G
Algebraic direct and inverse proportion U407, U138
Compound units: Density problem solving U910

Geometry

Topic Topic code R A G
Congruence proofs U866, U887
Enlargements U134
Describe combined transformations U766
Circle theorems: Angles inside a circle U459, U251
Circle theorems: Tangents and chords U489, U130
Circle theorems problems U808
Prove circle theorems U807
Volume of frustums U350
Volume: Problem solving U543, U426
Similar Shapes: Area and volume U630, U110
Pythagoras’ Theorem in 2D and 3D U385, U541
Right-angled trigonometry: Problem solving U319, U283, U545, U967
3D trigonometry U170
The area rule U592
Sine rule U952
Cosine rule U591
Trigonometry and bearings U164
Vectors problems U781, U560

Probability

Topic Topic code R A G
Product rule for counting U369
Conditional probability U246, U821, U806
Probability from Venn diagrams U476, U748, U699

Statistics

Topic Topic code R A G
Averages U877, U717
Cumulative frequency diagrams U182, U642
Box plots U879, U837, U507
Frequency polygons U840
Histograms U814, U983, U267
Capture-recapture U328



Crossover Skills List

Number
Topic Topic code R A G

Fractions U224, U538, U793
Factors, multiples and primes U739, U250
Percentage change U671, U332, U988
Standard form U330, U534, U264, U290
Error intervals U657

Algebra
Topic Topic code R A G

Linear equations U325, U870, U599
Linear inequalities U759, U738, U145, U337
Index laws U662
Linear simultaneous equations U760, U757, U836, U137
Linear graphs and coordinates U315, U669, U477, U848, U377
Quadratic graphs and equations U989, U667, U228, U601

Ratio and proportion
Topic Topic code R A G

Ratio U687, U753, U176, U577, U921, U865
Speed U151
Density and pressure U910, U527
Proportion U721, U357, U610

Geometry
Topic Topic code R A G

Area U226, U343, U950
Volume U786, U174, U915
Angles U655, U826, U329, U427
Pythagoras’ theorem U385
Trigonometry U605, U283, U545
Transformations U196, U799, U696, U519, U766

Probability
Topic Topic code R A G

Calculating probabilities U408, U510, U683, U580
Expected outcomes U166
Tree diagrams U558, U729
Set notation U748, U296

Statistics
Topic Topic code R A G

Averages U717, U569
Averages with grouped data U877
Sampling U162
Scatter graphs U199, U277, U128
Frequency polygons U840
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All the GCSE Maths 

Formulas Grade 5+ 
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All the GCSE Maths 

Formulas Grade 6-9 

(Higher Only) 

Every Topic on the Maths GCSE 
Revision Checklist (Higher) 

Statistics 

Averages 

Reverse Mean 

Averages from a Table 

Grouped Frequency Tables 

Scatter Graphs 

Frequency Polygons 

Sampling and Bias 

Pie Charts 

Interquartile Range 

Box Plots 

Averages from a Stem and Leaf 

Cumulative Frequency Graphs 

Histograms 

Ratio & Proportion 

Sharing in a Ratio 

Three Part Ratios 

Writing Ratios as Fractions 

Recipes 

Exchange Rates 

Best Value Purchases 

Conversion Graphs 

Compound Interest 

Depreciation 

Direct Proportion  

Inverse Proportion 

Speed, Distance & Time 

Mass, Density & Volume 

Pressure, Force & Area 

Velocity Time Graphs 

Area under a Graph 

Gradient of a Graph 

Equating Ratios 

Triangles & Quadrilaterals 

Area of 2D Shapes 

Angles in Parallel Lines 

Angles in Polygons 

Plans & Elevations 

Construction & Loci 

Area & Circumference of Circles 

Circle Sectors 

Surface Area of 3D Shapes 

Volume of 3D Shapes 

Cylinders, Cones & Spheres 

Transformations 

Bearings 

Similar Shapes  

Congruent Triangles 

Circle Theorems 

Vectors 

Geometric Proof 

Probability 

Probability from a Table 

Relative Frequency 

Venn Diagrams 

Set Theory 

Frequency Trees 

Two Way Tables 

Probability Trees (Independent) 

Probability Trees (Dependent) 

Probability Equations 

Geometry 

Subscribe 
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Revision Videos 
Everything you need 

to get a Grade 5 
(Higher & Foundation) 

Everything you need 
to get a Grade 6-9 

(Higher Only) 

Every Topic on the Maths GCSE 
Revision Checklist (Higher)

Algebra 

Collecting Like Terms 

Substitution 

Laws of Indices 

Expanding and Simplifying 

Factorising Expressions 

Expanding Double Brackets 

Factorising Quadratics 

Expanding Triple Brackets 

Rearranging Formulae 

Solving Equations 

Linear Sequences 

Quadratic Sequences 

Geometric Sequences 

Linear Graphs 

Quadratic/Cubic Graphs 

Reciprocal/Exponential Graphs 

Perpendicular Lines 

Equations & Tangents of Circles 

Forming and Solving Equations 

Solving Quadratic Equations 

The Quadratic Formula 

Completing the Square 

Solving Linear Inequalities 

Graphical Inequalities 

Solving Quadratic Inequalities 

Linear Simultaneous Equations 

Quadratic Sim. Equations 

Iterations 

Function Calculations 

Inverse / Composite Functions 

Simplifying Algebraic Fractions 

Algebraic Fraction Calculations 

Graph Transformations 

Algebraic Proof 

Number 

Multiply Decimals 

Product Rule for Counting 

Estimations 

Laws of Indices 

Negative and Fractional Indices 

Highest Common Factor 

Lowest Common Multiple 

Product of Prime Factors 

Standard Form Conversions 

Standard Form Calculations 

Surds Calculations 

Rationalising Fractional Surds 

Fraction Calculations 

Recurring Decimals 

Percentages of an Amount 

Reverse Percentages 

Error Intervals 

Calculating with Bounds 

Trigonometry 

Pythagoras Theorem 

3D Pythagoras 

SOHCAHTOA Sides Lengths 

SOHCAHTOA Angles 

Sine Rule 

Cosine Rule 

3D Trigonometry 

Area of a Triangle 

Exact Trigonometry 

Trigonometric Graphs 

www.thegcsemathstutor.co.uk 




	Blank Page
	Foundation and higher formula sheet 1.pdf
	Foundation and higher formula sheet 2.pdf
	Foundation and higher formula sheet 3.pdf
	Blank Page

