TRIGONOMETRIC FORMULAS

MATH 126: CALCULUS II

BAsiCc IDENTITIES

The functions cos(f) and sin(f) are defined to be the x and y coordinates of the point at an angle of
on the unit circle. Therefore, sin(—0) = —sin(f), cos(—6) = cos(f), and sin?(#) + cos?(§) = 1. The other
trigonometric functions are defined in terms of sine and cosine:

tan(f) = sin(@)/ cos(6) cot(d) = cos(f)/sin(f) =1/ tan(0)
sec(f) = 1/cos(6) csc(f) = 1/sin(6)

Dividing sin?(#) + cos?(#) = 1 by cos?(f) or sin®(6) gives tan?(6) + 1 = sec?(f) and 1 + cot?(8) = csc?(6).
ADDITION FORMULAS

The following two addition formulas are fundamental:

sin(A+ B) = sin(A4)cos(B) + cos(A) sin(B)

cos(A+ B) = cos(A)cos(B) —sin(A)sin(B)
They can be used to prove simple identities like sin(mw/2 — 0) = sin(7w/2) cos(6) + cos(7/2) sin(f) = cos(f), or
cos(x — m) = cos(z) cos(m) — sin(z) sin(7) = —cos(z). If we set A = B in the addition formulas we get the

double-angle formulas:
sin(2A) = 2sin(A) cos(A4) cos(2A4) = cos?(A) — sin?(A)
The formula for cos(24) is often rewritten by replacing cos?(A) with 1 — sin® (A) or replacing sin® (A) with
1 —cos?(A) to get
cos(24) = 1 — 2sin?(A) cos(24) = 2cos?(A) — 1
Solving for sin®(A) and cos?(A) yields identities important for integration:
1 1
sin?(A) = 5(1 — cos(24)) cos?(A) = 5(1 + cos(24))

The addition formulas can also be combined to give other formulas important for integration:

sinAsinB = 1[cos(4 — B) — cos(A + B)]
cosAcosB = i[cos(A— B) + cos(A + B)]
sinAcosB = 1i[sin(A — B) +sin(A + B)]

DERIVATIVES AND INTEGRALS

sin’(z) = cos(x) sec/(z) = sec(z)tan(x)

cos’'(x) = —sin(z) esc’(z) = —csc(x)cot(x)

tan’(r) = sec?(x) cot'(x) = —csc?(w)
[sin(z)dz = —cos(z)+C [sec(z)dz = In|sec(z)+ tan(z)| + C
Jcos(z)dx = sin(z)+C Jese(z)de = —In]esc(x) + cot(z)|+ C

Jtan(z)dz = In|sec(z)|+C Jeot(z)de = —In|ese(z)|+C
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