2|7 - The Substitutrion Rule (Rever.sc Chain Ru|e>

i F_rom the chain tule wWe have
dA_x(Kz”)7 = 7(Xz+l3c'(x‘+l)’ : HX(X‘H)7

ond  hence J}"/»{(xz'rl)6 dx = (Xz*|>7"C

6
How could we have evaluated ('L{X(Xz“)ﬁlx
J

Without Knowing £he answer in odvance?
<J

bJe Con  wse . change o? variable /Su.bsh\-wl-:on
J

o make the '\V\’re.jra,l nicer!

For fl‘/x(x’ﬂecbm let w= Xl = gx = AX
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Ex:  Evoaluwote Jx‘\/ X*ry dx.

Solution:  Let+ 1 = XS*‘/, So du = 3x*dx

_ de
= dx 3
Thus,
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Generad Strateqy
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“Lelr W = Heenw duw = dx ".

)

Reploce W ond dx in the in+e,3rai ond evaluate,




Good Choices -For w:

e W= ]fumchon raised 4o an u3l3 power

* W function nside Sin, cos, dn, €7, etec.

w = )Cu.v\chon whose derivative is also in +he in%ejraL,

E_x-' Evoluate +he j:ol(Owinji

(a) S:‘ng(x) cos (x) dx

5o|u.+i0n7 Lg-}- W= S'n¥X so Au, = COSXcJX

Thus, JSing(x) cos (x) dx jugclu
d
= dw
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Solution: Let w= Lax, so du- '7 dx

= dx = xdw




("-)J X dx
JX+)
Solution: Let w=x+#l , so du =dx.
X dx - [ X 4y
X+) J \17 U=X+)] D X=W-)
= r‘i;"d/u
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For cJe.J::nil-c_ in-lejrai.s, j f(x)c\x, we wmust also
o



deal with the bounds. There cre two wok.js to do

Mais.

Option 1: Dow 't cLa.nje_ the bownds , but make Sure
v rewrite e,ve,rj-l-ln;nj in tecms o-f X be)(ore.

Yl‘*jﬂmﬂ them in.

|
Ex: J e’ cos(e*) dx et w=e*
0 dlL = &xdx
_ Xz=1
_J cos (u) du
X0

) [S:n(e")}l = |[Sin(e) = sin(1)

Option 2: C,l«awnje. the bounds and don't Woery about

rewr:hnj euerji—L:v\j in terms of Xx.




Ex: J e cos(e*) dx Leb w=e"
o du= e*dx

e
b J cos (w) du Bounds:

1 \_/ \,.)L\CVI x=o/ u=e°=1

. When x=1 wu=€'=g
[S}n(u)]i

= |Sim(e) - sia(1)
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Ex: J +anX dx
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Solution: J +an X clx -_-J Sin X CJX L&l‘ W= CosX,
Cos X
0 0 dlk = ".Sn'ﬂXdX
2
- Shax | - du X =0 = W=cos()=1
w SinX
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Additional Exercises

Solutions -
1. J e” dx
XL
Uu
= e_ -)(yd
| & tew

= ‘Jﬂ“du = —eua-c

. Jx3 (X1+l>”dx

’lf/z
4. Sin®x o8 X dx

0

5. J secx dx

(H'm’r: Fiest multiply and divide by .Se.cx++.amx)

Let w:=—

= |-e*+

Let w=X"+\, so du= axdx,

= dx=;:—><du



. }IJ XZ'LL” du U= X1 = X' =U-|
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J
’ du = cosxdx = dx : %
- [ W cos®x (d‘*> X
Jo Co5X When x=0, U=sin(0)=0
= (" w® cosx du When x=%  we= sin(%)=)
Jo
X
= W (I=sin*x) dx
Jo
r
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5. Seexdx = | Secx - (SCCX +tanx) dx (Follow'.nj +he hin'l!)
(secx + tanx )

= J Sec*x + secxtanx dx Let w =Secx+ tanx
Secx + tanx du = (secxtanx + sec*x ) dx

:J%du = ]_y.lu|+C, = lnlSccx+{;amx|+C



