3.3 - Triqonometric Tnteqraks
U A4

e ll bejin bJ |00Kinj at in-l-ejra.c.s of the form

J Sin'X cos”x dx

where m and N are non—\neja.!-ive. i.nlre‘jers.

Warm Up j Sin™x cosx dx

Sub w=5smx, du = cosx dx to jﬁ‘l‘ J ’LLMAM
LEO.SJ.')

What about JSM m)( c;ossx dx ?
Aﬂ‘m' Sub = siax, dwu= cosxdx Ho get

J 'ULM Cos*X - Cos X Ax - Jum(l-s:nzx) dw

= J w (1-w?) du (£asy!)



This S{-ra.\-e33 will work whenever v is 0dd ! pue

instead M s odd , well sed W= Ccosx.

3‘\"‘0.\11‘1« {:or Evo.X.uaqu [SMMX cos ' x dx
[ XV R -~ _j

(}]

() If m s odd, lek w

0odd, le+ w be
the }u.uchon wiHa
('.”.) I-; n »s O(Jd , ‘PA— U Sin X. e kiJ\ner Fouer‘.

&) If m & n ore even, wse Hhe identities

J
Sin“x = 'é‘_(l—c,osax3 , Cos®x = "2'_(l+cp52x\-

Q () J Sm3>( -cosgx dx

Solt.d-'.ov\: m odd = W= cCosx , Ql‘lL= - Sinx dx 5 j:v:nj

3
j S%nzx' U Sinx dx

=-du

- J (I-c:o;zx)"l.,tx clu

‘J (-u?) w du

n




= w L + C_
I 9
= | Cos X _ Cos X C
I 9
(b) J SinISX'C.oSgX dx
,dehont Both Fowers ore oclcl, but Sinx has Yhe

L\jﬂer Fower. let W= Siax , clu = CosX elx, jiVMJ

W (1-w) du

J U cos’X - cosx dx
—
:du

If instead we

wsed W= Cosx, we

would need +o

(L( ”"' L(n) Ju

J
S h-aut+ w!) du
|

expan d (l-u")7... E

6 (3 20



(o) J Sin“x cos®x dx

So\u.\ﬂon: Eo“« Fower.s e evevt, So wse H.e ClOub\e_

anJIe, identities.

J_S:n"x cos®x dx

J _|.2 (I—CQSQX)- —'2-<|+ Co52x> dx
= -;;- J (I— wsz(.'lx)> dIx

J (17 % (e couty) &
1 | _ CosYy
| J(E 2 X ) dx

= _é_ J (1_ Cos‘/x) CIX Could do a u-sub

(w=4x) or note that
= ..l- X - S;an + C
8 7

n

L

[}

Scos(nx)dx= Sialnx) sc!
~ .

Lets now Look ot ivx+ejrals of +he Jco(‘m



Lon"x- Sec" x dx

Where aja:n, m ond n are V\on-nejadive_ in-l—e.3er.s.

S-}-ral.e,(jlj )(oc E\/alwa:l'iv\li ~|-a.nmx Sec"x ch
\ \J /

() Tf w s even et w = 4anx

I N\ iS evewn
and m s odd ,

2 - 2
and wuse See?x = tan'x+d. T e

/ fumCHon wikh

+he 'l\lj\\er Pewcr.'
GY T§ m s odd | let U = Secx

and wUse +an7‘x = Sec*x-1.

Q fa,msx sec’x dx

Solution: wmw s odd) Se Ie,{- wW = SecX. We ka.ue

dw = secx tamx dx , hevice

\-——v—_/

Jém’x sec’x dx = J Lan®x Sec®x - Secxtanx dx
dw




® ,c = Se,cﬁX sec'x rC
7

7 7/

E—X: J Lan'x Sec?sx dx

Solution: N is even  So le+ W= tanXx , duw = sectx dx .

We lhave

——

J J:a.qu Secfydx = J +a.nqx Sc,cz)( ¢+ sec™x dx
dw

- w! (+a.nzx + 1) du
J

r
= u‘( (U(z* ‘]_)cl'u

J
J (U u") du




z u7+ug+(‘, = Laun7><+ (:avngx+c
7 5
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Whot about cases like

J -I:M\ZX SecX clx

where M is even and N is odd’

&Lj‘: Usc ');a.wlx=5e.oz><’1 +o jc} onIJ Power.s

O;C Secx:

J l;amzx Secx dx = J(Scc‘x - i)-Se(_X dx = JCSCCJX - Secx) dx

S+QE a‘ T_n}cjro&e, Powers o)C Secx @S fo“owsr

J Sec X dx = ln| Secx + l:amx‘ + C J S&CZX Ax = ‘Izomx + C




ondl ]cor in%-e.jer.s V\7/3,

Nn- n-

J Secx dx = 11 sec”x tany + 022 J Sec"x dx

['T'l-\:.s is called o ‘reduckion 5ol‘mu.la." Jcor powers

of Secanmt. See end of notes for a froo{!]

EXa,mPle. using +the Reduction Formula:

n=Yy
7/
SCCqX C|X = % Scc"x tanx + % J Sec"x clx
- ;'_Se.czx tanx - __%3— tanx + C

Okw.‘,l:a.ok ‘o owr oriejinw( F!‘olnlevn!

E_X: Lantx Secx dx

S_°|“°+"°”: Laix Secx dx = J (Secsx" Sec><> dx



= | Sec’x dx — | Seex dx

- % secx +oanx ¥ ;2_ J Sec X d)( — Sec X dx

Q Reduction ]Cormula l

= Sec x tanx - L Secx dx
2 2
i 1
= Z secx fanx — T ,Qn|5€CX + {:avxx| + C

APFQL’\d]X‘ Proof 6} +he Re.du.c-hom Formula

To colculate JSec"xdx , wse IBP with

W = Sec X V= toanx

du = (n-2) sec™x - Secx tanx dx dv = sec*x dx

= (n-2) sec” % tanx dx




Sec"x d x

|

Sec" *x tonx - (n-2) sec"x Lanx dx
A

1
1
1

Sec“dx tanx — (n-2) | sec” % x (Sec‘x-i) olx

1 )
This iS & multiple of +he

or;\jinaL ;nJ;eJrau(! Move +o LHS!

~.
~
~
~
~
~
~
~
-
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7 e JSec_"xdx = Sec™?x% tanx + (n-2) | Sec" " x dx

= (n-1)

o 1 n- v\_z 2

— Sec"x odx = Sec" x tanx Sec"*x dx
n-1 n-1 [}

/

) End of Proos'"




