
TRIGONOMETRIC IDENTITIES 

 
Fundamental Identities 

sinଶ ߠ ൅ cosଶ ߠ ൌ 1 tan ߠ ൌ
sin ߠ
cos  ߠ

tan ߠ cot ߠ ൌ 1 cot ߠ ൌ
cos ߠ
sin  ߠ

1 ൅ tanଶ ߠ ൌ secଶ sec ߠ ߠ ൌ
1

cos  ߠ

1 ൅ cotଶ ߠ ൌ cscଶ csc ߠ ߠ ൌ
1

sin  ߠ

  

Half Angle Identities 

sin
ߠ
2 ൌ േඨ

1 െ cos ߠ
2  cos

ߠ
2 ൌ േඨ

1 ൅ cos ߠ
2  

tan
ߠ
2 ൌ

sin ߠ
1 ൅ cos tan ߠ

ߠ
2 ൌ

1 െ cos ߠ
sin ߠ  

  

Double Angle Identities 

sin ߠ2 ൌ 2 sin ߠ cos cos ߠ ߠ2 ൌ 2 cosଶ ߠ െ 1 
cos ߠ2 ൌ cosଶ ߠ െ sinଶ cos ߠ ߠ2 ൌ 1 െ 2 sinଶ  ߠ

tan ߠ2 ൌ
2 tanߠ

1 െ tanଶ cot ߠ ߠ2 ൌ
cot ߠ െ tanߠ

2  

  

Triple Angle Identities 

sin ߠ3 ൌ 3 sin ߠ െ 4 sinଷ cos ߠ ߠ3 ൌ 4 cosଷ ߠ െ 3 cos  ߠ

tan ߠ3 ൌ
3 tanߠ െ tanଷ ߠ
1 െ 3 tanଶ ߠ  cot ߠ3 ൌ

1 െ 3 tanଶ ߠ
3 tanߠ െ tanଷ  ߠ

  

Addition/Subtraction Identities 

sinሺߙ േ ሻߚ ൌ sin ߙ cos ߚ േ sin ߚ cosߙ 

cosሺߙ േ ሻߚ ൌ cos ߙ cos ߚ ט sin ߙ sin  ߚ

tanሺߙ േ ሻߚ ൌ
tanߙ േ tanߚ
1 ט tanߙ tanߚ 

  

Power Reduction Identities 

sinଶ ߠ ൌ
1 െ cos ߠ2

2  cosଶ ߠ ൌ
1 ൅ cos ߠ2

2  

 

Inverse Identities 

sinሺsinିଵ ሻݔ ൌ  ݔ cosሺcosିଵ ሻݔ ൌ  ݔ
 

Symmetry Identities 

sinሺെߠሻ ൌ െsin ሻߠcosሺെ ߠ ൌ cos  ߠ
tanሺെߠሻ ൌ െ tanߠ cotሺെߠሻ ൌ െcot  ߠ
secሺെߠሻ ൌ sec ሻߠcscሺെ ߠ ൌ െcsc  ߠ

sin ቀ
ߨ
2 െ ቁߠ ൌ cos cos ߠ ቀ

ߨ
2 െ ቁߠ ൌ sin  ߠ

tan ቀ
ߨ
2 െ ቁߠ ൌ cot cot ߠ ቀ

ߨ
2 െ ቁߠ ൌ tanߠ 

sec ቀ
ߨ
2 െ ቁߠ ൌ csc csc ߠ ቀ

ߨ
2 െ ቁߠ ൌ sec  ߠ

sinሺߨ െ ሻߠ ൌ sin ߨcosሺ ߠ െ ሻߠ ൌ െ cos  ߠ
tanሺߨ െ ሻߠ ൌ െ tanߠ cotሺߨ െ ሻߠ ൌ െ cot  ߠ
secሺߨ െ ሻߠ ൌ െsec ߠ cscሺߨ െ ሻߠ ൌ csc  ߠ

 

Angle Shift Identities 

sin ቀ
ߨ
2 ൅ ቁߠ ൌ cos cos ߠ ቀ

ߨ
2 ൅ ቁߠ ൌ െsin  ߠ

tan ቀ
ߨ
2 ൅ ቁߠ ൌ െcot cot ߠ ቀ

ߨ
2 ൅ ቁߠ ൌ െ tanߠ 

sec ቀ
ߨ
2 ൅ ቁߠ ൌ െcsc csc ߠ ቀ

ߨ
2 ൅ ቁߠ ൌ sec  ߠ

sinሺߨ ൅ ሻߠ ൌ െsin ߨcosሺ ߠ ൅ ሻߠ ൌ െ cos  ߠ
tanሺߨ ൅ ሻߠ ൌ tanߠ cotሺߨ ൅ ሻߠ ൌ cot  ߠ
secሺߨ ൅ ሻߠ ൌ െsec ߠ cscሺߨ ൅ ሻߠ ൌ െ csc  ߠ

 

Product-to-Sum Identities 

sin ߙ cosߚ ൌ
1
2
ሾsinሺߙ ൅ ሻߚ ൅ sinሺߙ െ  ሻሿߚ

cos ߙ cos ߚ ൌ
1
2
ሾcosሺߙ ൅ ሻߚ ൅ cosሺߙ െ  ሻሿߚ

sin ߙ sin ߚ ൌ
1
2
ሾcosሺߙ െ ሻߚ െ cosሺߙ ൅  ሻሿߚ

 

Sum-to-Product Identities 

sin ߙ ൅ sin ߚ ൌ 2 sin
ߙ ൅ ߚ
2 cos

ߙ െ ߚ
2  

sin ߙ െ sin ߚ ൌ 2 cos
ߙ ൅ ߚ
2 sin

ߙ െ ߚ
2  

cos ߙ ൅ cosߚ ൌ 2 cos
ߙ ൅ ߚ
2 cos

ߙ െ ߚ
2  

cosߙ െ cos ߚ ൌ െ2 sin
ߙ ൅ ߚ
2 sin

ߙ െ ߚ
2  

 

 


