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Sections 5.5: The Substitution Rule

Knowing f(z) = (* +2)* and f(z) = 4(x® + 2)3 % 322 = 1222(23 + 2)°

L_

Compute / 1222 (2% + 2)%de = ()(3} Z,)b{ .'L C

Example: Compute. q

%-/‘i ?___f(-,u%a)g dr = _L,__ ()‘z+§3 +
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The substitution Rule If u = g(x) is a differentiable function whose range is an

interval I and f is continuous on I, then

[ fg(x))g'(z) dz = [ f(u) du
e =

——
—
—_—

Example: Compute the following.

_a'\]'/ (‘Us[f}.r}g= = S Las (M) . :SL’ Jt«

U=z Sx = B‘cha.s(h)élﬂ = E‘_S:‘«/"S +<
Au = s Ay

;A«,— Ax = } Sn [ex) +C

—

[
J‘L)S(_’X) Ae = ,7-g/h(7><) FC

'( sm(2g A = '13— s (2 L
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Lo>re
\ jwnl
s 1oy S LS Sove fhiy
_ . 3 ) L= “n
2032 +7)% da = 2 n - - 1
B:/ z )* dz g > 43 A ai..x;

f ¢ ¢
u=x»+1 = Lw 1o #y (g4
2 > \_

[ét" Yy d)‘ b

= L re
Lk o &
v b

= L (xy 4
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3
C)/(m--’%ﬂﬂ,r - S 12%% 44 1 Au - j 3(%‘ +3) ’{__ Au

B = G ICEE W
— 3 = -’g
Av= ("/xBP5) ‘(" - 2 u_‘l e =13 )
RN " A
Bhe> 3
_ -2
- +C /
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D) feﬂﬁ i = S _‘3: 2Jx Jon = j 20" A
| X

=
= 2e +

" ’QH?'/ z 2 guﬁ +C

A= .2"-‘)4 * Ax

- z—fL; o
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F) /tan(il-.r;) dr — 5

U= Loslix)
M; 'qgth“b‘)é(x
- l AM = /X'

__/

Y Sl
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L
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5 —‘—L 4"’ :/t'bAA-/x) +
L )4

o [{rhe = g_“L 4 o+ (LA
H—XL L /*a"'

\ v )

m z S Iy /)-AV\ + PP P %) +<
h 2x

dvnz 2= d¥

__‘_ }“7 /7' : g z'_ A -’— /r&thn lx) +C

o

= 2 ) Jul ¥ st e~ (0 +C

D_,n'lfxzj } st~ (x) +C N
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The substitution Rule for Definite Integrals If ¢’(x) is differentiable on [a, b]

and f is continuous on the range of g, then continuous on I, then

u= 40
f flotend @) d =T sy d o= 53 Ao
x))g'(x) dx = u) du =
Escanlple: Compute IS
/irfos{&hg_l}df: :g X Log (uy- 2 A =
0 X

-1
LS

x
\
P

|

S

(X}

W
=
—

2
nz dx - = S S’L%(us”th

/‘u; ‘2 ¥ p()f d

_L dn :/X \)‘:V__D’ _)i:’s’_
X - wn: .|(g§-l
L 20 (205 -
E’x w oz 2.5l

E/“:JX =
j s { Gt

& cin(u) )

“I

= S s(Iy) - SISO-\("IB
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Example: Compute q q
'/121:(21-%1)3 dr= = S 12 Ms L /b J 3\43 /u
1 Yx
3 3
,/1 = 2)(14\ 4
- Y
/Lh = Yx /(x LI/ , = 3
Nz 2(N #=3 1
L o s v (D K4
Yx =
e = v
=2y =14 7(‘3) ‘7(3)
Example: Compute e a v=1
./121:(21-%1)3 dr= = j 12 Ms 4 /L‘ 3\43 /0'
1 Yx
=1 =t
,/1 = sz-}l 2
X=1
) Y t
dn= Hx A < 3w =2 (lewg‘
1 g d> 1 1 ,
Yx X<
Y
= 3 v
g (le) H) - 3 /Z[u\ 443
l( 7
— 3
- — 6 —
7 9 ()
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Example: Compute

g -l
[ " L
’ 2x
o
U-= -xL
X=0
”“/ ’2)& // n-= h) d;_qzs,/L

L A

ox
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