Trigonometry Formulas

1. Fundamental Trigonometric Identities

a. Pythagorean Identities

e sin20 +cos?20 =1 e 1 +tan?6 = sec?d e 1+ cot?0 =csc?6

b. Even-Odd Identities

e sin(—z) = —sin(z) e cos(—x) = cos(z) o tan(—xz) = — tan(x)

e csc(—x) = —csc(x) e sec(—x) = sec(x) e cot(—x) = —cot(x)

c. Cofunction Identities

e sin (g - 9) = cos(6) ® Cos (g - 9) = sin(0)
e tan (g - 9) = cot(h) e cot (g - 9) = tan(f)
e sec (g - 9) = csc(0) e csc (g - 0) = sec(0)

d. Reciprocal Identities

1 1 1
* sin(6) csc(0) ¢ cos(f) sec(0) ¢ tan(9) cot(6)
1 1 1
e csc(f) = Sn(0) e sec(f) = cos(0) e cot(f) = tan()
e. Quotient Identities
e tanf = $in 0 ° cotH:C_Ose
cos sin 0



f. Periodic Properties of Sine, Cosine, Secant, and Cosecant Functions

e sin (6 + 2m) = sin (6) e csc (0 +2m) = csc(6)
e cos (0 + 2m) = cos (0) e sec (0 + 2m) = sec ()

g. Periodic Properties of Tangent and Cotangent
e tan (6 4+ m) = tan (0) e cot (6 + m) = cot (0)

2. Sum and Difference Formulas

e cos(a+ ) = cosacos § — sinasin 3

os(aw — ) = cosacos B + sinasin
a+ ) =sinacos 5 + cos asin
)

n(a — ) =sinacos B — cos asin 3

tan o + tan g3
* et ) = atan 8
t —t
e tan(a— B) = ana — tan 3

1+ tanatan g

3. Double-Angle Formulas

sin 20 = 2sin # cos 0
cos 20 = cos® 6§ — sin® 0
=1—2sin?0
=2cos’ 6 — 1
2tan 6

tan2 = ————
an 1 — tan26

4. Half-Angle Formula for Tangent

1 —cosa sin av
tan — = - =
2 sin « 1+ cosa




5.

6.

7.

Power-Reducing Formulas

sin? g — 1 — cos 260
2
cos? ) — 1+ cos 20
2
1 — cos 20
tan? 6 =
an 1+ cos 20

Product-to-Sum Formulas

sinasin 8 = = [cos(a — B) — cos(a + B)]

Ll

cosacos § = = [cos(a — ) + cos(a + B)]

=N

sinacos f = = [sin(a + B) + sin(a — 5)]

N

cosasin f = B [sin(a + ) — sin(a — B)]

Sum-to-Product Formulas

sina 4 sin f = 2sin <a—2kﬂ> cos <Q;B>

sina —sin 8 = 25sin <a;6> cos <a—2k,8>

cos a + cos 3 = 2 cos <a—;—5) cos <a;ﬁ)

cosa — cos 3 = —2sin (a+ﬁ> sin <a—ﬁ
2 2
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