L.29 8.3 Powers and products of Trigonometric functions (= ¥|fyjRy Y- VB F{1=7)
Part I: For Sinx and Cosx
Part II: Other trigonometric functions

Jeax cos(bx)dx=? [l jex cos(x)dx =?
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§ 8.3 Powers and products of Trigonometric functions

Part I : For sinx and cox

Goal: jsin x™ cos" dx = ?

case I : mor n1s odd, say m=2k+1.

Q:m p2ln B substitution ™ [V -2
Am PR T (kLR

Jsin x*** cos" dx :Isin x(1—cos® x) cos" dx cosx [19 271t

Let u=cosx, then du=-sinxdx

- § Py 2R du=A L

case I : m and n are even.
Using the following identities to reduce the power

: 1. .5 1-cos(2x) 2. 1+cos(2x)
SlnXCOSX:ESIn XCOS X, SIN X:T , COS X:T

caselll: jsin(mx) cos(nx)dx, Isin(mx)sin(nx)dx, Jcos(mx) cos(nx)dx.(m+n)
sinAcosB=1/2[sin(A+B)+sin(A-B)]
sinAsinB=1/2[cos(A-B)-cos(A+B)]

cosAcosB=1/2[cos(A+B)+cos(A-B)]
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cg.

D Icos2 dx =

:M:5+lsin(2x)+c
2 2 4

@) Isinzxcossdx:

- 2 - 2 2 - 2 - 4 - 6 1 - 3 2 - 5 1 - 7
:_[sm X(1-sin®) cosxdx:j(sm X—2sin” x+sin x)cosxdx:gsm x—gsm x+7sm x+C
® [sin” xcos dx =

1—cos(4x) dx — 1

:J[%sin(zx)]zdx:%'[ 5 gx—ésin(4x)+c

® J'sin5 xdx =
=sin x(1—cos®)*dx

o Isin“ X c0s? xdx =

:j%.[%sin(zx)]zdx :%jsinz(zx)—cos(zx)sinz(zx)dx

1 Il_ cos(4x) dx

) 2

L L) = L x— Lsinax) - Lsin* 2w+ C
8 82 3 16 48

64

©® Isin(Sx) cos(4x)dx =

cos(9x) ~ cosx N

% j sin(9x) +sin(x)dx = — 5 >

C

Remark: _[ sin” xdx , j cos” xdx

Jsin” xdx = Isin”’l-sin xdx = —sin"*cos x+ (n —1)jcos2 x-sin"? dx
=—sin"* cosxjt(n—l)‘[sin”’2 dx—(n—l)jsin" dx

= FSin”’1 COS X +Q I sin"?dx apply this equation for n-2.

Ex:P415(2.8.16.27.29.33.34)
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Part:Other trigometric functions

(I) Jtann xdx , (Jcot” xdx )

Q= TR=EERL sec’ ? AL tan'x {8 (sec’x-1)

J tan" dx = ‘[tan”’2 (sec® x—1)dx = J tan" "% sec” xdx — j tan""% xdx
- P L ES 0

eg. Itan6 dx

tan® x

:j tan® x(sec’ x —1)dx = - Isecz x(sec® x —1) xdx

:%tan5 x—%tan3 x+.[(sec2 x—1)x :%tan5 x—%tan3 X+tanx—x+C

(1) Jsec” xdx , (Jcscn xdx )

Qf- T ﬂ:gilﬁﬁ 't secxtanx ? A: TR Wﬁ:@ﬂiﬁﬂﬂ sec’xtan’x (substitution T i)
If n 18 even, say n=2k

Jsec”‘ xdx = Isec2 x(tan? x +1)* *dx = J‘(u2 +1)* du

If n1s odd, say n=2k+1

Q:fp PRy BA5 2 Arsec™'x Al sec’x

Jsec”‘” xdx = J' sec** xsec’dx = sec® ™ x tan x — I (2k —1) sec®*2 xsec x tan X - tan xdx
=sec®™ ™ xtan x — (2k —1)‘[sec2k+l xdx + (2k —1)Jsec2k’1 xdx

2k -1
2k

2k +1

1 _ N
= jsec xdx = Xtan xsec?*t x + jsecz" Ldx



