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Chapter 3

Trigonometric Identities I
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Table 3-1: Addition formulas for the three trigonometric ratios

2

Addition Subtraction 

Sine 𝒔𝒊𝒏 𝑨 + 𝑩 = 𝒔𝒊𝒏𝑨𝒄𝒐𝒔𝑩 + 𝒔𝒊𝒏𝑩𝒄𝒐𝒔𝑨 𝒔𝒊𝒏 𝑨 − 𝑩 = 𝒔𝒊𝒏𝑨𝒄𝒐𝒔𝑩 − 𝒔𝒊𝒏𝑩𝒄𝒐𝒔𝑨

Cosine 𝒄𝒐𝒔 𝑨 + 𝑩 = 𝒄𝒐𝒔𝑨𝒄𝒐𝒔𝑩 − 𝒔𝒊𝒏𝑨𝒔𝒊𝒏𝑩 𝒄𝒐𝒔 𝑨 − 𝑩 = 𝒄𝒐𝒔𝑨 𝒄𝒐𝒔𝑩 + 𝒔𝒊𝒏𝑨𝒔𝒊𝒏𝑩

Tangent 
𝒕𝒂𝒏 𝑨 + 𝑩 =

𝒕𝒂𝒏𝑨 + 𝒕𝒂𝒏𝑩

𝟏 − 𝒕𝒂𝒏𝑨𝒕𝒂𝒏𝑩
𝒕𝒂𝒏 𝑨 − 𝑩 =

𝒕𝒂𝒏𝑨 − 𝒕𝒂𝒏𝑩

𝟏 + 𝒕𝒂𝒏𝑨 𝒕𝒂𝒏𝑩
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Table 3-2: Double angle formulas for the three trigonometric ratios
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Function Identities 

Sine 𝒔𝒊𝒏𝟐𝑨 = 𝟐𝒔𝒊𝒏𝑨𝒄𝒐𝒔𝑨

Cosine 𝒄𝒐𝒔 𝟐𝑨 = 𝒄𝒐𝒔𝟐 𝑨 − 𝒔𝒊𝒏𝟐𝑨

𝒄𝒐𝒔 𝟐𝑨 = 𝟐𝒄𝒐𝒔𝟐 𝑨 − 𝟏

𝒄𝒐𝒔𝟐𝑨 = 𝟏 − 𝟐𝒔𝒊𝒏𝟐𝑨

Tangent 
𝒕𝒂𝒏𝟐𝑨 =

𝟐𝒕𝒂𝒏𝑨

𝟏 − 𝒕𝒂𝒏𝟐 𝑨
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Table 3-3: Triple angle formulas for the three trigonometric ratios

4

Function Identities 

Sine 𝒔𝒊𝒏 𝟑𝑨 = 𝟑𝒔𝒊𝒏𝑨 − 𝟒 𝒔𝒊𝒏𝟑 𝑨

Cosine 𝒄𝒐𝒔 𝟑𝑨 = 𝟒 𝒄𝒐𝒔𝟑 𝑨 − 𝟑 𝒄𝒐𝒔𝑨

Tangent 
𝒕𝒂𝒏 𝟑𝑨 =

𝟐𝒕𝒂𝒏𝑨 − 𝒕𝒂𝒏𝟑 𝑨

𝟏 − 𝟑𝒕𝒂𝒏𝟐 𝑨
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Table 3-4: Half angle formulas for the three trigonometric ratios
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Function Identities 

Sine
𝒔𝒊𝒏𝑨 = 𝟐𝒔𝒊𝒏

𝟏

𝟐
𝑨𝒄𝒐𝒔

𝟏

𝟐
𝑨

Cosine 
𝒄𝒐𝒔𝑨 = 𝒄𝒐𝒔𝟐

𝟏

𝟐
𝑨 − 𝒔𝒊𝒏𝟐

𝟏

𝟐
𝑨

𝒄𝒐𝒔𝑨 = 𝟐𝒄𝒐𝒔𝟐
𝟏

𝟐
𝑨 − 𝟏

𝒄𝒐𝒔𝑨 = 𝟏 − 𝟐𝒔𝒊𝒏𝟐
𝟏

𝟐
𝑨

Tangent 

𝒕𝒂𝒏𝑨 =
𝟐𝒕𝒂𝒏

𝟏
𝟐
𝑨

𝟏 − 𝒕𝒂𝒏𝟐
𝟏
𝟐
𝑨
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