TRIGONOMETRIC IDENTITIES

There are many relationships among the trigonometric functions. The following list contains some of the more
important identities.

Pythagorean Relationships: sin?(6) +  cos?(f) = 1
1 + cot’(9) = csc?(0)
tan®(0) + 1 = sec?(6)

Negative, Supplementary, and Complementary Angle Relationships:

sin(—0) = —sin(0) sin(mr — 0) = sin(0) sm(% - 9) = cos(0)
cos(—0) = cos(0) cos(m—60) = —cos(0) cos(— - 6) = sin(0)
tan(—60) = —tan(0) tan(m — 0) = —tan(0) t(m(g — (9) = cot(0)
Quarter Circle and Half-Circle Relationships:
sin (9 + g) = +cos(f) sin(@Lt7w) = —sin(h)
cos (9 + g) = Fsin(f) cos(0tm) = —cos()
tan (9 + g) = —cot(0) tan(0 £ w) = tan(0)
Angle Addition Formulas:  sin(a £+ 8) = sin(a) - cos(8) £+ cos(a) - sin(B)
cos(a £ B) = cos(a) - cos(B) F sin(a) - sin(B)
_ tan(a) £ tan(B)
tan(a £ 6) = 1 F tan(a) - tan(B)
_ . : 2 - tan(0)
Double Angle Formulas: sin(2-6) = 2 - sin(f) - cos(h) tan(2-0) = m

cos(2-0) = cos*(0) — sin®(0) = 1 —2-sin*(f) = 2-cos*(0) — 1

Half-Angle Formulas: sm(g) — 4+ 11— 0203(9)
0\ _ 1+ cos(0)
CcOS 5) = 4 5
0 1—cos(0) 1—cos(0) sin(0)
— — :i: — _
mn(2> 1+ cos(0) sin(6) 1+ cos(0)



Product Identities:

2 - sin(a) - cos(B) = sin(a+ B) + sin(a — B)
2 cos(a) - sin(B) = sin(a+ B) — sin(a — 5)
2 - cos(a) - cos(B) = cos(a+ B) + cos(a — )
2 - sin(a) - sin(B) = cos(a — ) — cos(a + )
Factoring Identities:
sin(a) + sin(8) =2 - cos(a ; ﬁ) : sin(a ; 5)
sin(a) — sin(B) = 2 - cos(a ;_ 6) sin(a ; ﬂ)
cos(a) + cos(fB) =2 - cos(a ; ﬁ) cos(a ; ﬂ)
cos(a) — cos(B) = 2 - sz’n<a ;r 5) sm(a ; ﬁ)
Law of Sines: Law of Cosines:
sz'r;(a) _ sinb(ﬂ) _ Sinc(’Y) =0+ —2.b-c-cos(a)
V¥=a’>+c?>—2-a-c-cos(f)
2=a*+b>—2-a-b-cos(y)
Analytic Relationships With the Unit Circle: Laws of Sines & Cosines
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