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Trigonometry Identity and Formula Sheet  
Sum Identities  Half-Angle Identities 

 sinሺߙ ൅ ሻߚ ൌ sinሺߙሻ cosሺߚሻ ൅ cosሺߙሻ sinሺߚሻ   sin ቀ
ݔ
2
ቁ ൌ േඨ

1 െ cos ݔ
2

 

 cosሺߙ ൅ ሻߚ ൌ cosሺߙሻ cosሺߚሻ െ sinሺߙሻ sinሺߚሻ   cos ቀ
ݔ
2
ቁ ൌ േඨ

1 ൅ cos ݔ
2

 

 tanሺߙ ൅ ሻߚ ൌ
tan ߙ ൅ tanߚ
1 െ tan ߙ tan ߚ

   tan ቀ
ݔ
2
ቁ ൌ േඨ

1 െ cos ݔ
1 ൅ cos ݔ

ൌ
sin	ݔ

1 ൅ cos	ݔ
ൌ
1 െ cos ݔ
sin ݔ

 

Product-to-Sum Identities  Sum-to-Product Identities 

 sin ܣ cos ܤ ൌ
1
2
ሾsinሺܣ ൅ ሻܤ ൅ sinሺܣ െ ሻሿ   sinܤ ݔ ൅ sin ݕ ൌ 2 sin ൬

ݔ ൅ ݕ
2

൰ cos ቀ
ݔ െ ݕ
2

ቁ 

 sin ܣ sinܤ ൌ
1
2
ሾcosሺܣ െ ሻܤ െ cosሺܣ ൅ ሻሿ   sinܤ ݔ െ sin ݕ ൌ 2 cos ൬

ݔ ൅ ݕ
2

൰ sin ቀ
ݔ െ ݕ
2

ቁ 

 cos ܣ sinܤ ൌ
1
2
ሾsinሺܣ ൅ ሻܤ െ sinሺܣ െ ሻሿ   cosܤ ݔ ൅ cos ݕ ൌ 2 cos ൬

ݔ ൅ ݕ
2

൰ cos ቀ
ݔ െ ݕ
2

ቁ 

 cos ܣ cosܤ ൌ
1
2
ሾcosሺܣ െ ሻܤ ൅ cosሺܣ ൅ ሻሿ   cosܤ ݔ െ cos ݕ ൌ െ2 sin ൬

ݔ ൅ ݕ
2

൰ sin ቀ
ݔ െ ݕ
2

ቁ 

Law of Cosines  Identities for Some Inverse Trig Functions

 
 

ܿଶ ൌ ܽଶ ൅ ܾଶ െ 2ܾܽ cos ሻݔcscିଵሺ   ߛ ൌ sinିଵ ൬
1
ݔ
൰ |ݔ|	ݎ݋݂		 ൒ 1 

De Moivre’s Theorem 
  secିଵሺݔሻ ൌ cosିଵ ൬

1
ݔ
൰ |ݔ|	ݎ݋݂		 ൒ 1 

௡ݖ  ൌ ௡ሺcosݎ ߠ݊ ൅ ݅ sin ሻݔሻ   cotିଵሺߠ݊ ൌ 
గ

ଶ
 െ tanିଵሺݔሻ 

Reduction Formula  Heron’s Formula 

 

If ߙ is an angle in standard position whose 
terminal side contains  ሺܽ, ܾሻ and ݔ is a real 
number then 

ܽ sin ݔ ൅ ܾ cos ݔ ൌ ඥܽଶ ൅ ܾଶ sinሺݔ ൅  .ሻߙ

  
ܣ ൌ ඥܵሺܵ െ ܽሻሺܵ െ ܾሻሺܵ െ ܿሻ  
 

         where ܵ ൌ
௔ା௕ା௖

ଶ
 

Area of a Triangle  Angle Between Two Vectors 

ܣ  ൌ
1
2
ܾܽ sin    ߛ

 

cos ߙ ൌ
ሬሬԦ࡭ ⋅ ሬሬԦ࡮

ห࡭ሬሬԦหห࡮ሬሬԦห
 

Roots of Complex Numbers   

ݖ√ 
೙ ൌ ݎ√

೙ ൤cos ൬
ߠ ൅ ߨ2݇

݊
൰ ൅ ݅ sin ൬

ߠ ൅ ߨ2݇
݊

൰൨ for ݇ ൌ 0, 1, 2, … , ݊ െ 1 


