
Topic 8:
Trigonometric Functions, Identities 

& Equations (4049) 

ONG KAI WEN (COPYRIGHTED) ©

ONG KAI WEN (COPYRIGHTED) ©



THE ABOUT

MASTERY

EXAM

WEIGHTAGE

ONG KAI WEN (COPYRIGHTED) ©

CHAPTER ANALYSIS
• Trigonometric Functions

• Trigonometric Graphs

• Trigonometric Expressions

• Trigonometric Identities
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Trigonometric Ratios
Trigonometric Graphs
Trigonometric Identities & Equations

KEY CONCEPT
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Trigonometric Ratios

List of 6 Trigonometric Ratios

𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝐞𝐜𝜽

𝐜𝐨𝐬𝜽 𝐬𝐞𝐜𝜽

𝐭𝐚𝐧𝜽 𝐜𝐨𝐭 𝜽
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Quadrants



ONG KAI WEN (COPYRIGHTED) ©ONG KAI WEN (COPYRIGHTED) ©

Trigonometric Graphs
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Trigonometric graphs

𝒚 = 𝐬𝐢𝐧𝒙

𝒚 = 𝐜𝐨𝐬 𝒙

𝒚 = 𝐭𝐚𝐧𝒙
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Trigonometric Identities
Identity Formulae

Addition

𝐬𝐢𝐧 𝑨 ± 𝑩 = 𝐬𝐢𝐧𝑨 𝐜𝐨𝐬𝑩 ± 𝐜𝐨𝐬𝑨 𝐬𝐢𝐧𝑩 ∗

𝐜𝐨𝐬 𝑨 ± 𝑩 = 𝐜𝐨𝐬𝑨 𝐜𝐨𝐬𝑩 ∓ 𝐬𝐢𝐧𝑨 𝐬𝐢𝐧𝑩 ∗

𝐭𝐚𝐧 𝑨 ± 𝑩 =
𝐭𝐚𝐧𝑨 ± 𝐭𝐚𝐧𝑩
𝟏 ∓ 𝐭𝐚𝐧𝑨 𝐭𝐚𝐧𝑩

∗

Identity Formulae

Pythagorean

𝐬𝐢𝐧𝟐 𝑨 + 𝐜𝐨𝐬𝟐 𝑨 = 𝟏∗

𝐬𝐞𝐜𝟐 𝑨 = 𝟏 + 𝐭𝐚𝐧𝟐 𝑨 ∗

𝐜𝐨𝐬𝐞𝐜𝟐 𝑨 = 𝟏 + 𝐜𝐨𝐭𝟐 𝑨 ∗

Identity Formulae

Reciprocal

𝐬𝐞𝐜𝑨 =
𝟏

𝐜𝐨𝐬𝑨

𝐜𝐨𝐬𝐞𝐜𝑨 =
𝟏

𝐬𝐢𝐧𝑨

𝐜𝐨𝐭𝑨 =
𝟏

𝐭𝐚𝐧𝑨

Identity Formulae

Quotient

𝐭𝐚𝐧𝑨 =
𝐬𝐢𝐧𝑨
𝐜𝐨𝐬𝑨

𝐜𝐨𝐭𝑨 =
𝐜𝐨𝐬𝑨
𝐬𝐢𝐧𝑨

Identity Formulae

Double Angle

𝐬𝐢𝐧𝟐𝑨 = 𝟐 𝐬𝐢𝐧𝑨 𝐜𝐨𝐬𝑨 ∗

𝐜𝐨𝐬 𝟐𝑨 = 𝐜𝐨𝐬𝟐 𝑨 − 𝐬𝐢𝐧𝟐 𝑨 ∗

= 𝟐𝐜𝐨𝐬𝟐 𝑨 − 𝟏 ∗

= 𝟏 − 𝟐 𝐬𝐢𝐧𝟐 𝑨 ∗

𝐭𝐚𝐧𝟐𝑨 =
𝟐 𝐭𝐚𝐧𝑨

𝟏 − 𝐭𝐚𝐧𝟐 𝑨

∗

Identity Formulae

R-formula

𝒂 𝐜𝐨𝐬𝑨 ± 𝒃𝐬𝐢𝐧𝑨 = 𝑹𝐜𝐨𝐬 𝑨 ∓ 𝜶

𝒂 𝐬𝐢𝐧𝑨 ± 𝒃𝐜𝐨𝐬𝑨 = 𝑹𝐬𝐢𝐧 𝑨 ± 𝜶

𝜶 = 𝐭𝐚𝐧!𝟏
𝒃
𝒂 𝑹 = 𝒂𝟐 + 𝒃𝟐

Equations with the * are in the Formulae List provided for every examination
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Trigonometric Identities
Identity Formulae

Half-Angle

𝐬𝐢𝐧
𝑨
𝟐
= ±

𝟏 − 𝐜𝐨𝐬𝑨
𝟐

𝐜𝐨𝐬
𝑨
𝟐 = ±

𝟏 + 𝐜𝐨𝐬𝑨
𝟐

𝐭𝐚𝐧
𝑨
𝟐 =

𝟏 − 𝐜𝐨𝐬𝑨
𝐬𝐢𝐧𝑨

Identity Formulae

Negative 
Angles

𝐬𝐢𝐧 −𝑨 = −𝐬𝐢𝐧𝑨

𝐜𝐨𝐬 −𝑨 = 𝐜𝐨𝐬𝑨

𝐭𝐚𝐧 −𝑨 = − 𝐭𝐚𝐧𝑨

Identity Formulae

Complementary 
Angles

𝐬𝐢𝐧 𝟗𝟎° − 𝑨 = 𝐜𝐨𝐬𝑨

𝐜𝐨𝐬 𝟗𝟎° − 𝑨 = 𝐬𝐢𝐧𝑨

𝐭𝐚𝐧 𝟗𝟎° − 𝑨 = 𝐜𝐨𝐭𝑨

Identity Formulae

Supplementary 
Angles

𝐬𝐢𝐧 𝟑𝟔𝟎° − 𝑨 = −𝐬𝐢𝐧𝑨

𝐜𝐨𝐬 𝟑𝟔𝟎° − 𝑨 = 𝐜𝐨𝐬𝑨

𝐭𝐚𝐧 𝟑𝟔𝟎° − 𝑨 = −𝐭𝐚𝐧𝑨

Trigonometric Identities
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Trigonometric Equations

Standard Algorithm to solving Trigonometric Equations

2
3

1

Take Note

1. Always check your equations and see if they can be solved quadratically

2. Before solving for the angle, always find the basic angle by taking the inverse
of the trigonometric function

• If the value is negative, always take the positive of that value

3. Always draw out the ASTC diagram, to help you visualize which quadrants are
needed in the calculations

4. Always check for the range of the question, and include all possible angles
• Includes extra positive rotation
• Includes negative rotations (if necessary)

COMMON MISTAKE
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