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Chapter 4

Trigonometric Identities II
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Table 4-1: Factor formulas (sum to product) for trigonometric ratios 

2

Identities 

Sine
𝒔𝒊𝒏 𝑨 + 𝒔𝒊𝒏 𝑩 = 𝟐𝒔𝒊𝒏

𝟏

𝟐
𝑨 + 𝑩 𝒄𝒐𝒔

𝟏

𝟐
𝑨 − 𝑩

𝒔𝒊𝒏 𝑨 − 𝒔𝒊𝒏 𝑩 = 𝟐𝒔𝒊𝒏
𝟏

𝟐
𝑨 − 𝑩 𝒄𝒐𝒔

𝟏

𝟐
𝑨 + 𝑩

Cosine 
𝒄𝒐𝒔 𝑨 + 𝒄𝒐𝒔 𝑩 = 𝟐𝒄𝒐𝒔

𝟏

𝟐
𝑨 + 𝑩 𝒄𝒐𝒔

𝟏

𝟐
𝑨 − 𝑩

𝒄𝒐𝒔 𝑨 − 𝒄𝒐𝒔 𝑩 = − 𝟐𝒔𝒊𝒏
𝟏

𝟐
𝑨 + 𝑩 𝒔𝒊𝒏

𝟏

𝟐
𝑨 − 𝑩
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Table 4-2: Factor (product-addition) formulas for trigonometric ratios

3

Identities 

Sine-Cosine 𝟐 𝒔𝒊𝒏 𝑨 𝒄𝒐𝒔 𝑩 = 𝒔𝒊𝒏 𝑨 + 𝑩 + 𝒔𝒊𝒏 𝑨 − 𝑩

𝟐 𝒄𝒐𝒔 𝑨 𝒔𝒊𝒏 𝑩 = 𝒔𝒊𝒏 𝑨 + 𝑩 − 𝒔𝒊𝒏 𝑨 − 𝑩

Cosine 𝟐 𝒄𝒐𝒔 𝑨 𝒄𝒐𝒔 𝑩 = 𝒄𝒐𝒔 𝑨 + 𝑩 + 𝒄𝒐𝒔 𝑨 − 𝑩

𝟐 𝒔𝒊𝒏 𝑨 𝒔𝒊𝒏 𝑩 = − 𝒄𝒐𝒔 𝑨 − 𝑩 − 𝒄𝒐𝒔 𝑨 + 𝑩Sine
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Table 4-3: The 𝑅 addition formulas illustrated 

4

Function Sum Difference 

Sine 𝒂 𝒔𝒊𝒏 𝒙 + 𝒃 𝒄𝒐𝒔 𝒙 = 𝑹 𝒔𝒊𝒏 𝒙 + 𝜶 𝒂 𝒔𝒊𝒏 𝒙 − 𝒃 𝒄𝒐𝒔 𝒙 = 𝑹 𝒔𝒊𝒏 𝒙 − 𝜶

Cosine 𝒂 𝒔𝒊𝒏 𝒙 + 𝒃 𝒄𝒐𝒔 𝒙 = 𝑹 𝒄𝒐𝒔 𝒙 − 𝜶 𝒂 𝒔𝒊𝒏 𝒙 − 𝒃 𝒄𝒐𝒔 𝒙 = 𝑹 𝒄𝒐𝒔 𝒙 + 𝜶
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Table 4-4: The 𝑅 formulas - Author’s method illustrated

5

Quadrant Adjusted 𝜶 (for Sine) Adjusted 𝜶 (for Cosine)

1st 𝛼 −𝛼

2nd −𝛼 𝛼 − 180°

3rd 𝛼 − 180° 180° − 𝛼

4th 180° − 𝛼 𝛼
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Table 4-5: Analysis for 𝑅 𝑠𝑖𝑛 𝑥 ± 𝛼

6

Expression Quadrant 𝜶 Adjusted 𝜶 𝑹 = 𝒂𝟐 + 𝒃𝟐 𝑹 𝒔𝒊𝒏 𝒙 ± 𝜶

𝒔𝒊𝒏 𝒙 + 𝒄𝒐𝒔 𝒙 First
𝑡𝑎𝑛−1

1

1
= 45°

45° 12 + 12 = 2 2 𝑠𝑖𝑛 𝑥 + 45°

𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙 Second
𝑡𝑎𝑛−1

−1

1
= 45°

−45° 12 + −1 2 = 2 2 𝑠𝑖𝑛 𝑥 − 45°

− 𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙 Third
𝑡𝑎𝑛−1

−1

−1
= 45°

= 45° − 180°

= −135°
−1 2 + −1 2

= 2

2 𝑠𝑖𝑛 𝑥 − 135°

− 𝒔𝒊𝒏 𝒙 + 𝒄𝒐𝒔 𝒙 Fourth
𝑡𝑎𝑛−1

1

−1
= 45°

= 180° − 45°

= 135
−1 2 + 12 = 2 2 𝑠𝑖𝑛 𝑥 + 135°
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Table 4-6: Analysis for 𝑅 𝑐𝑜𝑠 𝑥 ± 𝛼  

7

Expression Quadrant 𝜶 Adjusted 𝜶 𝑹 = 𝒂𝟐 + 𝒃𝟐 𝑹 𝒄𝒐𝒔 𝒙 ± 𝜶

𝒔𝒊𝒏 𝒙 + 𝒄𝒐𝒔 𝒙 1st
𝑡𝑎𝑛−1

1

1
= 45°

−45° 12 + 12 = 2 2 𝑠𝑖𝑛 𝑥 − 45°

𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙 2nd
𝑡𝑎𝑛−1

1

−1
= 45°

= 45° − 180°

= −135°
12 + −1 2 = 2 2 𝑠𝑖𝑛 𝑥 − 135°

− 𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙 3rd
𝑡𝑎𝑛−1

−1

−1
= 45°

= 180° − 45°

= 135
−1 2 + −1 2

= 2

2 𝑠𝑖𝑛 𝑥 + 135°

− 𝒔𝒊𝒏 𝒙 + 𝒄𝒐𝒔 𝒙 4th
𝑡𝑎𝑛−1

−1

1
= 45°

45° −1 2 + 12 = 2 2 𝑠𝑖𝑛 𝑥 + 45°
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