
Area

Area of a parallelogram Parallelogram

, where is the base, is𝐴 = 𝑏 ×ℎ 𝑏 ℎ

the height

Area of a triangle Triangle

where is the base, is𝐴 = 1
2 𝑏×ℎ( ), 𝑏 ℎ

the height

Area of a trapezium Trapezium

where and are the𝐴 = 1
2 𝑎 + 𝑏( )ℎ, 𝑎 𝑏

parallel sides, is the heightℎ

Area of a circle Circle

where is the radius𝐴 = π𝑟2, 𝑟

Circumference of a circle

where is the radius𝐶 = 2π𝑟,  𝑟



Surface area and volume

Area of the curved surface of a cylinder Cylinder

where is the radius, is the height𝐴 = 2π𝑟ℎ, 𝑟 ℎ

Volume of a cylinder

where is the radius, is the height𝑉 = π𝑟2ℎ, 𝑟 ℎ

Surface area of a sphere Sphere

, where is the radius𝐴 = 4π𝑟2 𝑟

Volume of a sphere

, where is the radius𝑉 = 4
3 π𝑟3 𝑟

Area of the curved surface of a cone Cone

, where is the radius, is the𝐴 = π𝑟𝑙 𝑟 𝑙

slant height

Volume of a cone

, where is the radius, is the𝑉 = 1
3 π𝑟2ℎ 𝑟 ℎ

height

Volume of a pyramid Pyramid

, where is the area of the base,𝑉 = 1
3 𝐴ℎ 𝐴

is the vertical heightℎ

Volume of a cuboid Cuboid

, where is the length, is the𝑉 = 𝑙×𝑤×ℎ 𝑙 𝑤

Width, is the heightℎ

Volume of a prism Prism

where is the area of cross-section,𝑉 = 𝐴ℎ, 𝐴 ℎ

is the height



Linear Functions

Coordinates of the midpoint of a line segment with
𝑥

1
+ 𝑥

2

2 ,
𝑦

1
+𝑦

2

2( )
endpoints and𝑥

1
, 𝑦

1( ) 𝑥
2
, 𝑦

2( )

Distance between two points and𝑥
1
, 𝑦

1( ) 𝑥
2
, 𝑦

2( ) 𝑑 = (𝑥
1

−  𝑥
2
)2 + (𝑦

1
−  𝑦

2
)2

Equation of a straight line

                                                                              𝑦 = 𝑚𝑥 + 𝑐;   𝑎𝑥 + 𝑏𝑦 + 𝑑 = 0

Gradient formula 𝑚 =
𝑦

2
− 𝑦

1

𝑥
2
− 𝑥

1

Quadratic Functions

Axis of symmetry of a quadratic function

𝑓 𝑥( ) =  𝑎𝑥2 + 𝑏𝑥 + 𝑐⇒𝑎𝑥𝑖𝑠 𝑜𝑓 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 𝑥 =− 𝑏
2𝑎

Solutions of a quadratic equation

,𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 ⇒𝑥 = −𝑏± 𝑏2−4𝑎𝑐
2𝑎 𝑎≠0

Discriminant

∆ = 𝑏2 − 4𝑎𝑐



Pythagoras’ Theorem and trigonometric ratios

Pythagoras’ Theorem

𝑐2 = 𝑎2 + 𝑏2

Trigonometry identity

tan 𝑡𝑎𝑛 θ = sin𝑠𝑖𝑛 θ 
𝑐𝑜𝑠θ

The basic trigonometric ratios

𝑠𝑖𝑛𝐵 = 𝑜𝑝𝑝
ℎ𝑦𝑝

𝑐𝑜𝑠𝐵 = 𝑎𝑑𝑗
ℎ𝑦𝑝

𝑡𝑎𝑛𝐵 = 𝑜𝑝𝑝
𝑎𝑑𝑗 = 𝑠𝑖𝑛𝐵

𝑐𝑜𝑠𝐵

opp: opposite, adj: adjacent, hyp: hypotenuse

Trigonometry (Extended only)

Cosine rule

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏𝑐𝑜𝑠𝐶;                  𝑐𝑜𝑠𝐶 = 𝑎2+𝑏2−𝑐2

2𝑎𝑏

Sine rule

𝑎
𝑠𝑖𝑛𝐴 = 𝑏

𝑠𝑖𝑛𝐵 = 𝑐
𝑠𝑖𝑛𝐶



Sequences (Extended only)

Arithmetic sequence

The nth term of an arithmetic sequence

𝑈
𝑛

= 𝑈
1

+ 𝑛 − 1( )𝑑

Geometric sequence

The nth term of a geometric sequence

𝑈
𝑛

= 𝑈
1
𝑟𝑛−1

Exponents and logarithms (Extended only)

Exponents and logarithms

𝑎𝑥 = 𝑏 ⟺𝑥 = 𝑙𝑜𝑔
𝑎
𝑏

Relationships between logarithmic and exponential function

𝑎𝑥 = 𝑒𝑥𝑙𝑛𝑎

𝑙𝑜𝑔
𝑎
𝑎𝑥 = 𝑥 = 𝑎

𝑙𝑜𝑔
𝑎
𝑥

Laws of logarithms

𝑙𝑜𝑔
𝑐
𝑎 + 𝑙𝑜𝑔

𝑐
𝑏 = 𝑙𝑜𝑔

𝑐
𝑎𝑏

𝑙𝑜𝑔
𝑐
𝑎 − 𝑙𝑜𝑔

𝑐
𝑏 = 𝑙𝑜𝑔

𝑐
𝑎
𝑏  

𝑙𝑜𝑔
𝑐
𝑎𝑟 = 𝑟𝑙𝑜𝑔

𝑐
𝑎



Statistics and probability

Statistics

Arithmetic mean of a set of data

𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑚𝑒𝑎𝑛 = 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑎𝑙𝑢𝑒𝑠

𝐼𝑛𝑡𝑒𝑟𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒 𝑟𝑎𝑛𝑔𝑒 𝐼𝑄𝑅 = 𝑢𝑝𝑝𝑒𝑟 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒 − 𝑙𝑜𝑤𝑒𝑟 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒 = 𝑈𝑄 − 𝐿𝑄 = 𝑄
3

− 𝑄
1

Probability

Probability of event A

𝑃 𝐴( ) = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑖𝑛 𝐴
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

Mutually exclusive events

𝑃 𝐴∩𝐵( ) = 0

Complementary events

𝑃 𝐴'( ) = 1 − 𝑃(𝐴)

Combined events

𝑃 𝐴∪𝐵( ) = 𝑃 𝐴( ) + 𝑃 𝐵( ) − 𝑃(𝐴∩𝐵)

Independent events (Extended only)

𝑃 𝐴∩𝐵( ) = 𝑃(𝐴)×𝑃(𝐵)

Conditional probability (Extended only)

𝑃(𝐴|𝐵) = 𝑃 𝐴∩𝐵( )
𝑃(𝐵)


