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Gas · Evaluate indefinite and definite integrals
via substitution

Reall (f(x)dx = F(x) + c means that F'(x) = f(x).
-

indefinite integral of f

Differention rules> Antidifferentiation rules

x = nx
- 1 (xdx: C

(f +g)= ((f(x) +g(t))dx = (f(x)dx + (g(x)dlonearity (f) =d Jafax = cff(x)dX



chain rale : substitution

(tog)'(x) = f'(g(x))g(x) 7?

product rule integration by parts(f-g) = fog + f-g

# [substitution for indefinite integrals] Suppose fig its.

If F' = f , then (f(g(x))g'(x)da = F(g()) + 2.

By setting u= g(x) , du = g'(x)dx , we can also write this

as Sf(g(x))g'(x)dx =(f(u)d

If by the chain rule.



F(g(x)) = F'(g(x))g(x)
= f(g(x))g'(x) -

Integrating,

F(g(x)) +c = (f(g(x))g(x)dx

· Ju =J (figg
da

= = F(g(x)) + C
= F(a) + C

=3 + C
· for



Substitution Strategy
(1) Look for g(x) in integrand such thatYg'( is also in the integrand.
(2) Subtitute u=g(x) , du =g(x)dx into the integral
13) Integrate with respect to variable u.
(4) Rewrite the result in terms of x

E(3x(x-3/dx = fi'de

I)
u = X-3

du = 3xdX

= =x
=Exc = (-3)23x



Eg. JZVEES dz = ?

Set u= z5
,
du = 2zdz zdz = Edu.

Thus JzVEdz = fin de

=
=+

= (z -g) + c .

Problems (1) Find (x(x +3)9dx

(2) Find Jcdt



(1) Set u = X +5 ,
so du = 3xd-da : xdx,

By substitution,

(x2(x +3)adx =J = 49 du

=
=(x +5)" + C

(2) St =Scostdt ==e
u= sint +:du = costdt



I=
t = Jin"-+ )dn= +

=
=+zu

=
u + i
- = =(x- 1)3 + 2(x - 1)" + c

= z(x- 1)"z((x - 1) +3) + 2

= (x - 1)" (x +2) + c



Problem Check this answer !

((x -( + 2(x-) Y = (x- 1)
"
+ (x - 1)

=
Th [substitution for definite integrals] ·
Let u=g(x) withg continuous on lasb). Let f be continuous

over the image of u: gh). Then

(f(g(x))g (d)Eflu)de
S



PF If (flulda = F(u) + C
,
then

"f(g()g(x)dx = F(g(x)))
= F(g(b)) - F(g(a))

-geflu) da
ga- h(0)

-3

E joylzy23dy = Suda = In so
2)- 1)

2
- 3

du = Mydy
zdy=de

-1)



=
= in ((313 - C-14)

=

Problem Evaluate &x cos (X)dx.



Find !*oo do.
First

,
cost:

20

,
so

oodoso o

=os 20 do

=  +I



Now using u
= 20

,
du = 2 dO,

I= cosu du = since
=- (sinn-sin Of
= 0

.

ThuscostOdO = I + I

=



log() := S
*

Edt

log(ab) = 9 dt =t +a at

n=t du=d

Et = an dt : ada

= log(a) + 9 ae
= log(a) + log(b)


