June 12 Math 2254 sec 001 Summer 2015

Section 7.2: Trigonometric Integrals

/ sin™ x cos” x dx

(a) If nis odd (n = 2k + 1), then save one cosine for du, write the
remaining cosines as

cos?k

x = (cos® x)k = (1 — sin® x)k,
and choose the substitution u = sin x.

/sinmxcos”xdx: /sin’"x(1 — sin? x)¥ cos x dx

= /u’"(1 —u?)<du
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[ sin™ x cos” x dx

(b) If mis odd (m = 2p + 1), then save one sine for du, write the
remaining sines as

sin? x = (sin? x)P = (1 — cos? x)P,
and choose the substitution u = cos x.

/sinmxcos”xdx = /sin x(1 — cos? x)P cos” x dx

= —/u”(1 — u?)Pdu
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Evaluate

/ sin® x cos® x dx

rewele Mo anlegrend:

X Cos ¥ = Qe x Cos X Cosx

0"

S.V\—SX (\-g'\n‘IXB Cos %

B é'.nz¥ - g‘msx) Cos x

Sg‘-y?x ('os1x ’;X = S (S'w?\( - s,ﬁ\éy} Cos x A)(
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L\)( W= g'\t\)( AU»'-— Co!x o\)q

Alkeanative cpfro= .

= 3 0 )
CoS’Sx S'm%x < Cosx Siax Sinx
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© G (1= 0e) Sy

; (C"S’SX - Cossx) Sy

\r Costx Smx M = \( (Cos?x - Cossx\ Sinx A)‘

b w= Cosx du= - Sinx A)c
-5\(,\,—, Sinx é)(

= - S(tf—u;)clbv
[
:-(_u; Ut“)_r\( :_‘_Ciéll‘-pco/z’)i +L
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Evaluate

1'1

/mcos5xdx
(S Cos'x  Cosx

:LL ;
(g'-"x) Cos X

!

e +
* (siax) (Cufx) Cos x

" -
- (S'u\x)l (1=t ) Cosx
(s ,J.LL (\ 1Sy Syalx) Gosx

h 1 Y
o e [t (2650 255%) an 2
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W Sinx dw* Gosx
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What if both m and n are even?

Recall the half-angle identities

L (1 + cos 2x).

sin? x = 1(1 —cos2x) and cos®x = 5

2

[ sin™ x cos” x dx
(c) If both m and n are even, use the half-angle identities above. The
identity

. 1
SINXCoS X = ésm 2X

may also be useful.

() June 11, 2015 8/61



Evaluate
e D inlegend vsing H

4
/cos 6 do ‘M_% onals T3

Cosq@ - Cog?'@ Cos1(9
2 L (14 (os29) 3 (\+ Cos20)

:‘q (H Cos20 )(H— Co!'?.Q)
z L 2
4 (\+ 2 (520 + CosQGB

:1‘1‘(I+260529 + 50+ Cos'—l@)>
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(\-4- 2 s20 + —‘i ¢ .\_..1('05\1@)
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[ co0d0 = [ (3 + 4 20 +4 cs40) 40O
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Other Uses of Trig Identities

Recall:
> d
—tanx =secx and — secx =secxtanx
ax ax
l.f: w= -Lcn)( , e '\Ué
tan® x+1 = sec? x dn< Se2x Ax

+ on even
ovu  SecowXs,

/tanxdx: In|secx|+C

| £ o Seex &% retd

and dis Seex bomx OX t On

ot ,\MA.\?AI‘ 0,{_ -\—rvvw'(’s,

/secxdx =In|sec x+tan x|+C
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be‘ (V9 -\'oue Jlﬁ-" gc(}GAO

Evaluate e den Sl Y 10
/sec“@tan@d@ Eten il worke:
LQL\\ do bot
Soludio. LG
< o Ym0 = 8“39 Sec® o0
<

(s.p do= ['5el0 Secd a0 dO

Lh = SO
du= Sec® 48 dO
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Se'®
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SL10 00 = Sl B SO
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Evaluate £ o= Yok dine Sl Lk

- é ~ c&o‘\‘ K\'Mk o\k
/tan3tdt s Seck "

bedt = Eank Eon £
© ok (sc2E-1)
: keak g&:(— .

[fadt de = [(bmb St - b)) K
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P [bezbdt - (et dt

LA 2t
. CAkIY - fuév\ - [ her d4
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(% Co¥%x = — ngfx % Ceex = - Gex Covy
CoxPx + | = Csc'x

SCS‘X dy = - InlCeeox + Con +(C

| v dx = - PalCoex) v < Dalsid ¥ ()
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