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Section 7.1 – Trigonometric Identities 

- Trigonometric identities الاقترانات المثلثية are equations relating trigonometric functions of 

angles as follows: 
Reciprocal identities 

csc 𝑥 =
ଵ

ୱ୧୬௫
  sec 𝑥 =

ଵ

ୡ୭ୱ௫
  cot 𝑥 =

ଵ

୲ୟ୬௫
 

tan 𝑥 =
ୱ୧୬

ୡ୭ୱ௫
  cot 𝑥 =

ୡ୭ୱ௫

ୱ୧୬
 

Pythagorean identities 

sinଶ 𝑥 + cosଶ 𝑥 = 1  tanଶ 𝑥 + 1 = secଶ 𝑥  cotଶ 𝑥 + 1 = cscଶ 𝑥 

Even-Odd identities 

sin(−𝑥) = −sin 𝑥  cos(−𝑥) = cos 𝑥  tan(−𝑥) = − tan 𝑥 

Cofunction identities 

sin ቀ
గ

ଶ
− 𝑥ቁ = cos 𝑥  tan ቀ

గ

ଶ
− 𝑥ቁ = cot 𝑥  sec ቀ

గ

ଶ
− 𝑥ቁ = csc 𝑥 

cos ቀ
గ

ଶ
− 𝑥ቁ = sin 𝑥  cot ቀ

గ

ଶ
− 𝑥ቁ = tan 𝑥  csc ቀ

గ

ଶ
− 𝑥ቁ = sec 𝑥 

 
 
 
 
 
 
 
 

 

Example 1 

Simplify the expression cos 𝑡 + tan 𝑡 sin 𝑡. 

Solution 
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Example 2 

Simplify the expression. 

(a) ୱ୧୬ఏ
ୡ୭ୱఏ

+
ୡ୭ୱఏ

ଵାୱ୧୬ఏ
 

(b) ଵାୱ୧୬௫
ୡ୭ୱ௫

+
ୡ୭ୱ௫

ଵାୱ୧୬
 

Solution 
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Example 3 

Verify (prove) the identity. 

(a) ୡ୭ୱఏ

ୱୣୡ ఏ ୱ୧୬ఏ
= csc 𝜃 − sin 𝜃 

(b) cos(−𝑡) − sin(−𝑡) = cos 𝑡 + sin 𝑡 

Solution 
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Problems 

- Simplify the expression. 

(a) 𝐭𝐚𝐧𝟐 𝒙 − 𝐬𝐞𝐜𝟐 𝒙 

 

 

 

 

 

 

 

 

(b) 𝐬𝐢𝐧 𝒙 𝐬𝐞𝐜 𝒙
𝐭𝐚𝐧𝒙
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- Verify (prove) the identity. 

(a) 𝐜𝐨𝐬𝜽 (𝐬𝐞𝐜𝜽 𝐜𝐨𝐬𝜽) = 𝐬𝐢𝐧𝟐 𝜽 

 

 

 

 

 

 

 

 

 

 

(b) 𝐜𝐨𝐬 𝜽

𝟏ି𝐬𝐢𝐧𝜽
= 𝐬𝐞𝐜𝜽 + 𝐭𝐚𝐧𝜽 
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(c) (𝐬𝐢𝐧𝜽 + 𝐜𝐨𝐬 𝜽)𝟐 = 𝟏 + 𝟐𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽 

 

 

 

 

 

 

 

 

 

 

 

(d) 𝐜𝐨𝐬 𝜽
𝐬𝐞𝐜 𝜽

+
𝐬𝐢𝐧 𝜽

𝐜𝐬𝐜 𝜽
= 𝟏 
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(e) 𝐜𝐨𝐭 𝜽

𝐜𝐬𝐜 𝜽ି𝐬𝐢𝐧 𝜽
= 𝐬𝐞𝐜𝜽 

 

 

 

 

 

 

 

 

 

 

(f) 𝟏ି𝐜𝐨𝐬 𝜽
𝐬𝐢𝐧 𝜽

=
𝐬𝐢𝐧 𝜽

𝟏ା𝐜𝐨𝐬 𝜽
 


