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4.5 Substitution Rule

Using Trigonometric Identities

Standards :

MCI 1

MCI 1d
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0¥ Substitution Rule for Integration

Record using u - substitution technique to compute integrals involving

compositions of functions .

ExampI1n1egralwsEax.EsurduesFlnMduiEfnEfcui5t2x3dni6x2-otdu-x2dx-EEu3Ytc-Ilst2xYhtc-tgF5xJ3.n@Trig5wbslitntinWithintegralingtrigfwndims.the basic idea is to :

�1�rewritingIntegralfunctions using trig identities
.

�2� use u - substitution technique

CAST . using reciprocal formulas
sinx ;÷×

wsxtstatanx-wtTxcsastesecx-EExotxiExtanxsjmIwtxisensxtCexamp1D1ntegrwk@Htx-w1stxdx-Sseixdx.t

anxtc
.
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@

fwt7xdx-fYifttxtdxiFftudu-teSuidu-u-sih7xduiws7x.7dxdh7as7xdx-Dttdn-cos7x.tg@1u11tc-Flnlsin7xItC.ca

set : f coskxsinlxdxWhen k&lare positive integers & at least me of K or 1 is odd
.

*
useful kohnique : save the odd fnutr & use sink + cost =L

.

ExampleD
�1� fsipxcosx dx = f sink wixsmxdx = SH - wslxluoixsinixdx

h= cos x
the - sinxdx ⇒ - du = slnixdx

= - SK.oil iidu = - fii - utdu = - ⇐, - YI t D =
-

yd + YI . c

= - ¥ '
+ wgI - C

.

�2� fwixdx = fwslx wsxdx = f (1 - sin x ) wsxdx

A- sin x
du = aosxdx

= S 1 . u2 du = u - u} + c = sinx - sight + C
,
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Casey:Swskxsinlxdx
When }k&lare positive integers & are both even

.

ws2x= I(1+04×1)
Sin # = Zsinxwsx

sin2x=t( 1- coskxl)

[ Examples]
�1� fsinxooslxdx = ftzk - cos (2×1) .'E (1+00×2×1) dx

= tfft - Los (↳ ) ( It cos 4) dx = ¥51 - wslxtwsk - uizxdx

=
'Ff 1 - wshxdx = 't ft - [ I l1+ws4×Ddx

¥1 - I - toosllx ) dx = ttft . twslxdx
= ttftzdx - ttstfwstxdx =

tftdxstfusudxu=4x

Au=4d*⇒tdu=1dx
-

. ¥fzD -
stfsinu) to = tgx - tzsintxtc .



This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

cast.StankxsedxdxWhen Khel are positive integers & K is even
.

Save sax factor
,

use seix = It taix & u = tax

Examples]
�1� Stan x sectxdx = Stank ( It tank) seix dx

a- tanx
du = seixdx

= Svitttuy du = Suit u+ du = ¥ + use + c =tan¥+tagI+ c

@ s sedx du = fseix seixdx = f ( 1 ttanx ) ( sea x ) dx

= Ssedxttaixseixdx = fsedx + ftaixseix
h= tanx
du = seix

= fsedx + fidu = thnx + ¥ + c

= tanx + tax- t C
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cased: StanKx sect xdx

When k&l are positive integers &
l is odd

Save tanxsecx factor , use tam = seix - 1 & u= sex

Examples]
�1� Stansxsedxdx = Stantxseix tanxsecxdx

= S ( seix -

Iplsedx
) tanxsecxdx = S (

hIu2dnu= sex
dn= secxtanxdx

= Kut
. hit 1) nldn = Sub - Zuthidn = hai . 2gI+¥ to

= se¥ . 2k¥ + segI+c


