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Measurement 

Circle: C = 2πr = π D, where C is the circumference, 

 r is the radius and D is the diameter 

 A = πr2, where A is the area 

Triangle:  A = 
ଵ

ଶ
 bh, where b is the base and h is the perpendicular height 

Parallelogram: A = bh 

Trapezium: A = 
ଵ

ଶ
 (a + b)h, where a and b are the lengths of the parallel sides 

Prism:  V = Ah, where V is the volume and A is the area of the base 

Pyramid: V = 
ଵ

ଷ
 Ah 

Cylinder: S = 2 πrh + 2 πr2, where S is the total surface area 

 V = πr2h 

Cone: S = πrs + πr2, where s is the slant height 

 V = 
ଵ

ଷ
 πr2h 

Sphere: S = 4πr2 

 V = 
ସ

ଷ
 πr3 
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Functions and graphs 

Lines and Linear relationships 

For points 𝑃ሺ𝑥ଵ, 𝑦ଵሻ and 𝑄ሺ𝑥ଶ, 𝑦ଶሻ 

Gradient of the line through P and Q: 𝑚 ൌ
௬మି௬భ

௫మି௫భ
 

Equation of the line through P with slope m: 𝑦 െ 𝑦ଵ ൌ 𝑚ሺ𝑥 െ 𝑥ଵሻ 

Parallel lines: 𝑚ଵ ൌ 𝑚ଶ 

Perpendicular lines:  𝑚ଵ𝑚ଶ ൌ െ1 

General equation of a line:  𝑎𝑥 ൅ 𝑏𝑦 ൅ 𝑐 ൌ 0 or 𝑦 ൌ 𝑚𝑥 ൅ 𝑐 

Quadratic relationships 

For the general quadratic equation  𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0, 𝑎 ് 0 

Completing the square: 𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 𝑎 ቀ𝑥 ൅
௕

ଶ௔
ቁ

ଶ
൅ ቀ𝑐 െ

௕మ

ସ௔
ቁ 

Discriminant:  𝛥 ൌ 𝑏ଶ െ 4𝑎𝑐  

Quadratic formula: 𝑥 ൌ
ି௕േ√௕మିସ௔௖

ଶ௔
 

Graphs and Relations 

Equation of a circle: ሺ𝑥 െ 𝑎ሻଶ ൅ ሺ𝑦 െ 𝑏ሻଶ ൌ 𝑟ଶ 

  where, ሺ𝑎, 𝑏ሻ is the centre and  r is the radius 

Trigonometric functions 

Cosine and sine rules 

For any triangle ABC with corresponding length of sides a,b,c 

Cosine rule: 𝑐ଶ ൌ 𝑎ଶ ൅ 𝑏ଶ െ 2𝑎𝑏 𝑐𝑜𝑠𝐶 

Sine rule: 
௔

௦௜௡஺
ൌ

௕

௦௜௡஻
ൌ

௖

௦௜௡஼
 

Area of  : 𝐴 ൌ
ଵ

ଶ
𝑎𝑏 𝑠𝑖𝑛 𝐶 

 𝐴 ൌ ඥ𝑠ሺ𝑠 െ 𝑎ሻሺ𝑠 െ 𝑏ሻሺ𝑠 െ 𝑐ሻ  where 𝑠 ൌ
ଵ

ଶ
ሺ𝑎 ൅ 𝑏 ൅ 𝑐ሻ 
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Circular measure and radian measure 

In a circle of radius r , for an arc subtending angle   (radians) at the centre 

Length of arc: ℓ ൌ 𝑟𝜃 Length of chord: 𝑙 ൌ 2𝑟 𝑠𝑖𝑛
ଵ

ଶ
𝜃   

Area of sector: 𝐴 ൌ
ଵ

ଶ
𝑟ଶ𝜃 Area of segments:  𝐴 ൌ

ଵ

ଶ
𝑟ଶሺ𝜃 െ 𝑠𝑖𝑛 𝜃ሻ 

Trigonometric functions: (fundamentals) 

𝑠𝑖𝑛ሺെ𝜃ሻ ൌ െ 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠ሺെ𝜃ሻ ൌ 𝑐𝑜𝑠 𝜃 𝑡𝑎𝑛ሺെ𝜃ሻ ൌ െ 𝑡𝑎𝑛 𝜃 

𝑠𝑖𝑛 ቀ𝜃 ൅
గ

ଶ
ቁ ൌ 𝑐𝑜𝑠 𝜃 𝑐𝑜𝑠 ቀ𝜃 െ

గ

ଶ
ቁ ൌ 𝑠𝑖𝑛 𝜃 𝑠𝑖𝑛ଶ 𝜃 ൅ 𝑐𝑜𝑠ଶ 𝜃 ൌ 1 

Angle sum and difference identites 𝑠𝑖𝑛ሺ𝐴 േ 𝐵ሻ ൌ 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐵 േ 𝑐𝑜𝑠 𝐴 𝑠𝑖𝑛 𝐵 

 𝑐𝑜𝑠ሺ𝐴 േ 𝐵ሻ ൌ 𝑐𝑜𝑠 𝐴 𝑐𝑜𝑠 𝐵 ∓ 𝑠𝑖𝑛 𝐴 𝑠𝑖𝑛 𝐵 

Counting and probability 

Combinations 

Number of combinations:  ቀ
𝑛
𝑟ቁ  ൌ

௡!

௥!ሺ௡ି௥ሻ!
 

(of 𝑟 objects taken from a set of 𝑛 distinct objects) 

Binomial expansion:  ሺ𝑥 ൅ 𝑦ሻ௡ ൌ 𝑥௡ ൅ ቀ
𝑛
1ቁ 𝑥௡ିଵ𝑦 ൅ ⋯ ൅ ቀ

𝑛
𝑟ቁ 𝑥௡ି௥𝑦௥ ൅ ⋯ ൅ 𝑦௡ 

Binomial coefficients:  ቀ
𝑛
𝑟ቁ ൌ

௡!

௥!ሺ௡ି௥ሻ!
ൌ

௡ൈሺ௡ିଵሻൈ⋯ൈሺ௡ି௥ାଵሻ

௥ൈሺ௥ିଵሻൈ⋯ൈଶൈଵ
 

Probability 

Fundamentals of probability: 

𝑃ሺcomplement of 𝐴ሻ ൌ 𝑃൫𝐴൯ ൌ 1 െ 𝑃ሺ𝐴ሻ 

𝑃ሺ𝐴 or 𝐵ሻ  ൌ 𝑃ሺ𝐴 ∪ 𝐵ሻ ൌ 𝑃ሺ𝐴ሻ ൅ 𝑃ሺ𝐵ሻ െ 𝑃ሺ𝐴 ∩ 𝐵ሻ 

𝑃ሺ𝐴 and 𝐵ሻ  ൌ 𝑃ሺ𝐴 ∩ 𝐵ሻ ൌ 𝑃ሺ𝐴ሻ𝑃ሺ𝐵|𝐴ሻ 

   ൌ 𝑃ሺ𝐵ሻ𝑃ሺ𝐴|𝐵ሻ 

Conditional probability: 

𝑃ሺ𝐵|𝐴ሻ ൌ
௉ሺ஺∩஻ሻ

௉ሺ஺ሻ
 𝑓𝑜𝑟 𝑃ሺ𝐴ሻ ് 0 
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Exponential functions 

Index laws: 

For a, b >0 and m,n real, 

𝑎௠𝑏௠ ൌ ሺ𝑎𝑏ሻ௠ 𝑎௠𝑎௡ ൌ 𝑎௠ା௡ ሺ𝑎௠ሻ௡ ൌ 𝑎௠௡ 

𝑎ି௠ ൌ
ଵ

௔೘ 
௔೘

௔೙ ൌ 𝑎௠ି௡ 𝑎଴ ൌ 1 

For a > 0, m an integer and n a positive integer, 𝑎
೘
೙ ൌ √𝑎௠೙ ൌ ൫ √𝑎೙ ൯

௠
 

Arithmetic and geometric sequences and series 

Arithmetic sequences 

For initial term a and common difference d: 𝑇௡ ൌ 𝑎 ൅ ሺ𝑛 െ 1ሻ𝑑, 𝑛 ൒ 1 

 𝑇௡ାଵ ൌ 𝑇௡ ൅ 𝑑, 𝑤ℎ𝑒𝑟𝑒 𝑇ଵ ൌ 𝑎 

 𝑆௡ ൌ
௡

ଶ
ሺ2𝑎 ൅ ሺ𝑛 െ 1ሻ𝑑ሻ 

Geometric sequences 

For initial term a and common ratio r: 𝑇௡ାଵ ൌ 𝑟𝑇௡, 𝑤ℎ𝑒𝑟𝑒 𝑇ଵ ൌ 𝑎 

 𝑇௡ ൌ 𝑎𝑟௡ିଵ, 𝑛 ൒ 1 

 𝑆௡ ൌ
௔ሺଵି௥೙ሻ

ଵି௥
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Introduction to differential calculus 

Rates of change 

Difference quotient: 
ఋ௬

ఋ௫
ൌ

௙ሺ௫ା௛ሻି௙ሺ௫ሻ

௛
  

Derivative (concept): 
ௗ௬

ௗ௫
ൌ 𝑓 ′ሺ𝑥ሻ ൌ 𝑙𝑖𝑚

௛→଴

௙ሺ௫ା௛ሻି௙ሺ௫ሻ

௛
 

Computation of derivatives: 
ௗ

ௗ௫
ሺ𝑥௡ሻ ൌ 𝑛𝑥௡ିଵ  

Anti‐derivatives: If 𝑓 ′ሺ𝑥ሻ ൌ 𝑎𝑥௡  then 𝑓ሺ𝑥ሻ ൌ
௔௫೙శభ

௡ାଵ
൅ 𝑐ሺconstantሻ, 𝑛 ് െ1 

Note:   Any additional formulas identified by the examination writers as necessary will be included in 

the body of the particular question. 


