Trigonometric Integrals

In this section we will investigate methods for integrating the product of
various trigonometric functions like

2 .
cos”™ x sin @, tan® z sec? €T, ...

For many of these types of integrals we will need some indentities

.9 1 — cos2z
sint r = ——
2
2 1 + cos2x
cos“r = —
2
1 — cos? xr —+ sin? @x
2
cot2 — csc” —1
tanZ x — secZ x — 1

There are a series of rules that depend on the trig functions in the integral and

the parity of the powers. Because of the above identities we should try to pair
trig functions together:

SiIlZC with cos @«
tan x with sec x

csc ax with cotx



For sine and cosine

1) If the poser of sine and cosine are even then use the half angle identities.

Example: Find

.92 .
/ sin? x cosZ wdx

2) If one of the powers is odd, factor out one trig function (for substitution) and
use an identity on the remaining term.

Given

/sin2k+1 x cos” xdx Where K is a positive integer.

or if

/ cos?F T 1 sin® xdx  where K is a positive integer.



Example: Find
1)/ sin® x cos® zdx

2)/ Sin?’xd
x
\/cos x



For secant and tangent

3) If there is only tanx to an even positive power in the integral then use the
identity tanzgg = seCQJ; —1 until there is only one tan? = remaining.

Example: Find

1) / tan? zdx

2)/ta116 xdx

3) / tan® zdx



4) If secant has an even power then factor sec? z out of the term (for
substitution) and convert the remaining to tangent using the identity.

Given / sec?® ztan” xzdx  where k is a positive integer.

Example find / tan® z sec* xdx



5) If tangent has an odd power then we factor out tan x sec x (for
substitution) and convert the remaining tangents to secants.

Given

/tan2k+1 x sec” xdx where n and k are positive integers

Example: Find/ tan> 2 sec® xdx



6) If tangent has an odd power by itself convert all but one tanx to secx.

Example: Find

/ tan® zdx



Sometimes we must be clever.

Example: Find

/ sec’ xdx
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