§7.2 Trigonometric Integrals

jsinm x cos” x dx

Odd power of cosine: 7 =2k +1

Save one cosine factor and use |cos2 x=1-sin’ x|

to express other cosine factors in terms of sine.

2k+1 de —

Jsin"’xcos
c.m 2 k
:jsm x(cos x) cos x dx
som 22 k
=J.sm x(l—sm x) cos xdx
Substitution: .

Odd power of sine: m =2k +1

Save one sine factor and use [sin? x = 1 — cos’ x| to

express other sine factors in terms of cosine.
. 2k+l
Ism I xcos" xdx =
_ .2\ no
=|(sin” x) cos” xsinxdx
2 k n 0
:I(l—cos x) cos” xsin xdx

Substitution: .

Even powers of sine and cosine

Use half-angle identities:

sin” x =4(1-cos2x)| or |cos” x =1(1+cos 2x)

Helpful identities (double-angle):

. . 2 s 2
Ssin2x =2sinxcosx , COS2x=cos” x—sin" x

jtanm x sec”x dx

Even power of secant: 7 = 2k

Save one factor of sec” x, use |sec2 x=1+tan’ x|

Itan’” x sec”x dx
m 2 \kl 2
:Itan X (sec x) sec™x dx
m 2 k-1 2
:Itan X (1+tan x) sec™x dx

Substitution: .

Odd power of tangent: 1 = 2k +1

Save a factor of secxtanx, use |tan2 x=sec’ x—1

to express other secant factors in terms of tangent.

to express other factors in terms of secant.

J.tan”‘+1 x sec” xdx =
2 k n-1
= j(tan x) sec”” xsecxtan xdx

k —
= I(secz X — 1) sec”” xsec xtan x dx

Substitution: .

Other cases: identities & integration by parts
Helpful formulas:

Jtanx dx = 1n|secx|+c

jsecx dx = ln|secx+tanx| +c

sin mx cosnx dx

sin mx sinnx dx

Icos mx cosnx dx

Use trigonometric identities:

sinA4 cosB :%[Sin(/l —B) + sin(A + B)]
sin A4 sinB Z%[COS(A - B) — cos(A + B)J

cos A cosB Z%[COS(A —B)+cos(A4+ B)J

Note: These identities follow from

sin(A +B) =sin Acos B+ cos Asin B

sin(A B)—smAcosB cos Asin B
cos(A + B) cos Acos B —sin Asin B
cos(A- B) 0s Acos B + sin Asin B




