26-7 - The Substitution Rule (Reverse Chain Ru.le>

Ex: F_t‘om the chain tule We have

j—x(x’H)? = 7(Xz+|3c'(x‘+l)l : HX(X’H)?

ond hence J IL/X(XZH)G dx = (Xz*|>7 t C

6
How could we have evaluated (’L{X(Xz*l)clx
J

Without Knowing the answer in odvance?
<J

We can uwse o change of variable /Subs+z’ru.+:on
J

+o maKe +the ’\V\\-ejra,l nicer!

3 2 du
For f[qx(xﬂl) c]x, e+ W= X*+1 = dx = XX

= du = 2x dx
=5 dx =
2%
6
We. 364— JWX(K‘H) dx = j/t//x/. L{G' d_q
T: . du Z/

2x



= J7u6 du
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lA_"' C (now 30 back b X.')

(x*e)+ C

Ex: Evaluote JX" X'+y dx.

Solution: Letb w = X*7, So du = 3x*dx

dx = du

=
3x*

T‘r\us,
Jx"‘\/x’ﬂ/ dx = JXZH' :Jg:
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General Strateqy
JJ

n

dx .

A

‘Le{— w=__ Hren duw =

)

Reploace W oand dx in +he in+eﬂral omnd evoluate.




G:oocl CLo;ce.s ]Cor (V&
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]Cwnc-l-ion raised 4o an u3l3 power

Towes fu,mcho.n inside Sin, cos, Un, €7 | edc.

S

)Cu.mchon whose derivative is also in the a'n4ejraL.

Ex:  Eveluode +he fol(owmj:

(a) S.‘ng(x) cos (%) dx

50|w+i0n7 [_c,-l- w= S'n¥X , so c’u_ = COSXdX
- dx = 9
cos X

Thus, J ang(x) cos (x) dx
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(b)j Xy

Jxn

Solution : Let w= x+I

dx .

s, So du



X _ dx -
X+)

3 %
= L _ U« y C = é—(x*l) —Z(x+l)+c

(o) J X’ (x‘+l}wdx

du_
So\\LL]OY\'- Let wu-= )(Il-\ , So du= Rxdx , hence dx-= 2x -

.
J X3 (X‘i-l)wdx = XBDL”‘ die

XX
J
- = xu du U= X 2 XP= Ul
Py
y
s L F (w-1)- u® du
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: J(u‘“- ™) du
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For dejc:nii-c_ in-le.jrwés, J fOddx |, we must also

deal with the bounds. There cre 4wo wo:js to do

Hhis.

Option 1 : Dow'} cLa.nje +he bownds but make Sure

)

o rewrite eve,-:j-l-waj in terms of X before

fl‘*jﬁ ing them in.

E_x= J e,x CoS(é‘) dx et w=e*
0

du = e,xclx
X=1
-J cos (W) du

X=0




~ X=l
- SM('LO}

[ sin(e™) |

Xzo0

= |Sin(e) — sin(1)

|
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QM C,l«avnje, the bounds and don't Worry about

rcwri’r:nj euerBLLavj in terms of x.

|
Ex: J e’ cos(e*) dx Let w=e"
- du = € dx
_re
. J cos (w) dug Bounds:

1 \_/ When X=o0, LL=€,°=1
WL\gn x:i’ W e':e

\-_S:n(u)]i

n

= [sim(e) - sin(1)

Q Evaluate 4he )(o“owinj'-

e
(o) J Ln x dx
l
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:soluh on:

e
'Tlnus' J
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Let w = Lnx |, so du= L dy

When x=1I , w= Al = 0.

When X:e, w=Ane =1,

Ln x dx = J wdu = [E]' =
X 2 2

/s
(b) J FanX dx

0

S s K Leb w-
olution: I tan X dx = J SnX dy er W= CosSX,
0 0

duL = = SnXx dx

£
= J Stax = du X =0 ¥ W=cos()=1

T )
X=T/ = w=cs3 =%

- [ okl ]

- [fn('/z) - ln(i)]

= ')evx(I/Z) (orln?.)




Additional Exercises

Vi W3
1. J €  Jdx L. sin® X cos’x dx
X* ,
Solutions :
e
1. . = -
J e dx Let w:g , so dus Ty
= dx = -X*du
Uu
- | & (—eru)
X~
Y U '/X
=‘J6du = —e +(C =|-e "+
'ﬂ'/L
. J Sn®X Cos X dx Let w:=sinx
0 dw = cosxdx = dx = %
COSX
‘ = - M -
- J b{3 COSI’X (d\.&) When x=0, U=sin(0)=0
CosX
0 When x="7% w- sm("’é)ﬂ

|
= J u® cos*x du
(0]



\
J W (1-sin*x) dx
0

L, )
J w(1-u’) du
0
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