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More IBP examples:
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2. Rewrite cos “x 1in terms of sine.



8.2 Powers and Products of Trigonometric Functions

Recall the following identities:

COS ( )+s1n (x)
1+ tan’ ( )—se ?
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1+ cot? ( )—csc
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cos” (x) = i cozs( x) sin” (x) =

1-— cos(Zx)
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sin(2x) = 2S8INXCOS X

cos(Zx) = cos’ x—sin’ x



In this section, we will study techniques for evaluating integrals of the form

Jsinm xcos” xdx and Jsecm xtan” dx

where either m or n 1s a positive integer.

To find antiderivatives for these forms, try to break them into combinations
of trigonometric integrals to which you can apply the Power Rule, which 1s

-

n+1
. 1 _LcC if n#l
J.u du =y n+1
1n‘u‘+C if n=-—1.




Integrals Involving Powers of Sine and Cosine

1. If mor nodd:
a. m odd: rewrite sin”xas sin”" xsinx (m-1 is even so can use identity
sin” x =1-cos” x)
b. nodd: rewrite cos”xas cos" " xcosx (n-11is even so can use

identity cos” x =1—sin” x)
Examples:

J.sin?’ xdx



. 2
Jsm3 XCOS“ xdx



Jcoss xdx



2. If m and n even use these identities:

) l—cos2x ) 1+ cos2x

SIn” x = COS™ x =
o) and o)

J-cosz xdx



Note:

. 1 1 .
Jsmzxdx =—x——sinxcosx+C
2 2

1 1 .
jcoszxdx — 5x+551nxcosx+ C



Integrals involving Secants and Tangents
tan” x+1=sec” x

For jtanm xsec” xdx

a.n even: rewrite tan” xsec”x as tan” xsec" > xsec’ x (then you can use
identity sec’ x =tan” x + 1)
. -1 -1 .
b. m odd: rewrite as tan”" xsec" x-secxtanx (m-1 is even so can
- - 2 2
use identity tan” x=sec x—1)

. . 2 2
c.m even and n odd: rewrite tan™ x using tan” x =sec” x—1



Examples:

Jtan3(x)dx



4
Jsec X dx



Jsec“ xtan® x dx



Note:

1
Jtan”xdx: tan'”‘_lx—_[tan”_2 xdx n=>2
n—1
1 ~ n—2 _
Jsec”xdxz—lsec“xtanx+ 1jsec”zxa’x n=?2
n— n—



Popperl0

3 Jcosx sin® xdx

4. Compute Jsec(2x) tan’ (2x)dx



