
Sec 5
.
5 Indefinite integrals and the substitution method

Recall Sea 4.8 : (f(x) dx is the set of all antiderivatives of f(x)
.

If we know one antiderivative F(x) of f(x), we can write

(f(x)dx = F(x) + C

Def of differential (see Sec 3
. 17 :

Let u = q(x) be a differentiable function .

The Referential dx is
an independent variable

.

The ferential du = g'(x) dx or du=(f)dx
Ex : u = x + x = + = 3x+ 1E du = (3x

2
+ 1) dx

Ex: If u(x) is differentiable and nF-1
,

Ex : Say ,
n = 22

) = (n+1 = un*Chain
Rule

This meas is an antiderivative it t
-

So
nt 1

+ c = /(2) **

- -

F(x) + C f(x)
Rewrite

aax
as the differential de on

= / u"du

/urde = ut +



Ex :
Find the indefinite integral /(x + x)

<

(3x2+ 1)dx
.

-

Answer : Set u = x + x =

& = 3x2+ 1 = du = (3x2+ 1)dX
-

e
may skip middle step

((x + x)
=

(3x2+ 1)dx
= (u5 du

=
+ c

=( + c

Ex : Evaluate the indefinite integral //2x+1dx
-

Answer
: Try n = 2x + 1 = 14 = 2 =

du= 2dx

-

=> Idu= dx

(12x + 1dx = ((π =du

=) n du
if n =

- 1/

↓

=+ C (because (in
du= +c

= u + C

= (2x + 1) + C [Sub back n = 2x + 1)



Thm (The substitution Rule or "u-substitution")
If n(x) is differentiable and o is continuous

,
then

(f(u(x) . n(x) dx = / f(u) du

why ?
Let I be an antiderivative of fo

that is
.

F = F

1F(uxx)) = A. by Chain Rule

dX

= f(u(x).*

(f(u) du = /F'(u) du Since F =f

= F(u) + 2 (mainthm in Sea 4. & says

the most general antiderivative

of f is F(u)+C)

= F(u(x) + C

= ((xF(u(x)) dx

=((f(u(x) - 2)dx
D



Ex: *

Ex:



EX : /x =/d = /( + ) du
-

u = x - 10 =) u + 10 = X =( + 10 ).. du

du
= 1 dX

=
+

10 + C

[ +1
I

I
= zu

+ 1)
+ c

2
= juz +

20u +

=z(x-10) + 20(x- 10) + 2

CA very
similar example)




