Strateqies for integrating Products of Trigonometric Functions - |

Integrand m n Strategy: Use IBPs and reduction formulas with
(sin” x)“ = (1-cos” x)“ or (cos” x)* = (1—sin x)"
1
m even n even Or use SiNXCoSX = Esin 2X or u —substitution or
sin”x =4 —Zcos2x or cos” x =1+ Zcos2x or IBPs
sin™ xcos" x
sin™ x =sin™* xsin x
m>0,n>0 oddm>3 n anythin o )
yiing sin™* x =sin* x
= (sin® x)* = (1L - cos® x)"
Now expand (L—cos? X).
cos" X = cos" ™ XCos X
i > i}
m anything oddn>3 cos™ x = cos? x
= (cos® X)* = (L-sin?x)*
Now expand (1—sin®x)*.
i 1. . i
sin Acos B ==[sin(A—B) +sin(A+ B)]
sin mx cos nx 2
: . ) ) 1
SIn MXsinnx sin Asin B = =[cos(A—B) —cos(A+ B)]
COSMXCOS NX 2
1
cosAcosB = E[cos(A— B) + cos(A+ B)]
m=n

In all cases above and below (unless otherwise noted), use u-substitutions to evaluate
the resulting integrals!!




Strategies for integrating Products of Trigonometric Functions —I1

Integrand m n Strategy: Use
sec" x = sec"® xsec” x
_ sec" % x =sec”™ x
m anything neven
= (sec® x)* = (L+ tan® x)*
Now expand (1+ tan® x)*
tan™ xsec" x
tan™ xsec” x = tan™* xsec"™" xsec x tan x
m>0,n>0 m odd n anything tan™ x — tan? x
= (tan® x)* = (sec’ x —1)*
Now expand (Sec? x —1)*.
tan™ x = tan? x
m even n odd — (tan® x)* = (sec? x— 1)

Now expand (sec? x —1)¥, and
use Reduction Formulas or IBPs.

cot™ xcsc" x

m>0,n>0

Same ideas as above for tan™ xsec" X,
except use the following trig. identities:

csc’x=cot’x +1

cot’x=csc® x -1

Reduction Formulas:

J'sin“(x)dx =—1sin"*(x) cos(x) +”T‘1J'sin”‘2(x)dx
J'cos“ (x)dx = L cos"*(x)sin(x) + ”T‘l.[cos“‘2 (x)dx

Jtan" (x)dx = sk tan" (x) - [ tan"? (x)dx

J.sec” (x)dx = -1rsec™?(x) tan(x) + ';]—j_[sec”‘2 (x)dx
J.csc” (x)dx = —=L;csc"? (x) cot(x) + g;jj csc" % (x)dx

[ cot" (x)dx =~z cot™ (x) - [ cot™* (x)dx




