Calculus 141, section 8.2 Trigonometric Integrals
notes by Tim Pilachowski

Recall that all trig functions can be rewritten in terms of sine and cosine, which means that all integrals
involving trig functions can be rewritten as integrals involving powers of sine and cosine, or tangent and secant.
Along the way we’ll need some variations of previously-discovered identities:
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1)sin2x+cos x=1 = tan? x+1=sec X,

2)sin 2x = 28in XCOSX => Sin XCOSX zzsin 2x

. . ) 1—cos2x 1+ cos2x
3)cos2x:cos2x—sm2x:2cos2x—1:1—2sm2x = smzx:T and coszx:T

First, we’ll take an integral of the form '[ sin” xcos” x dx and rewrite it in a more convenient form.
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Example A: '[sin4xcos3 xdx. Answer: gsin x—%sin x+C

Example B: '[sins xcos® x dx. Answer: —%cos5 x+%cos7 x—%cos9 x+C

Example C: '[sinzxcos4xdx. Answer: %x—é—asin4x+4igsin32x+C

Whew. What a lot of hoops to jump through—Be sure to do them one at a time.

Special note: The text does this same integral as Example 3, and achieves the same result using a different
method which you may want to look at. My method is one more step, but only requires remembering the two
formulae in (3) above. The text’s method requires formula (2) as well as two other integral formulae.



Now, we turn to integrals of the form j tan”" xsec” x dx. We’ll need to recall some derivatives:
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d_ tan x = sec’ x and d_ sec x =secxtanx (both of which can be derived via the quotient rule).
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Example D: jtanz xsect xdx. Answer: %tan5 x+%tan3 x+C

Example E: jtan3 xsec’ xdx Answer: %sec6 X —%sec4 x+C

Note that we could have used the method of Example D, getting étan6 x+ % tan* x+ C which can be shown to
be equivalent by substituting identity (1) and simplifying.

Example F: jtanz x secxdx Answer: %sec xtan x —%ln secx+tanx|+C

There’s one more process you need to be familiar with for the practice exercises and WebAssign: working with
integrals of the form '[ sin (ax)cos(bx) dx , which are first simplified using an identity you may recall from

Precalculus: sin (ax)cos(bx) = %sin (a—b)x+ % sin(a +b)x .

Example G: '[sin(6x)cos(5x) dx. Answer: —%cosx—écos(llxﬂc



