
Sec 7.1 Integration by Parts

Differentiation Integration

Chain rule C- - - > u - substitution

product rule C- - 7 Integration by parts

U v
' t v u

' = (Uu) /

/u dirt / Vdu = ur

/ u dv = uv - /✓ du



Think :

Example # I / ✗ Cosby dx = ? • can we do u - substitution ?

✗ and Cosa are " unrelated " by differentiation ,

/ U dv = u v -/ ✓ du so u - sub won't work

◦ Try Integration by Parts

Pick 4 dv so that : / v du is simpler than

(or at least not more complicated)
du v

the original integral

u= cos (x) dv = ✗ DX then / v du = /¥ C-sinks) dx
If I pick

du= - sink) V = morecomplic.at#-han
the original / ✗ cos@)d×

So I try
4 = ✗

d✓= cos ✗ ok then / ✓ du = f sin d×

-

du= DX ✓ = sin ✗ we know how to solve

(con't to next page)



Example # I / ✗ Cosby dx = ?

/ u dv = u v -/ ✓ du

Pick
↳ = ✗

d✓= cos ✗ dx

du = dx ✓ = sin ×

/ ✗ Cosby dx = ur _ fr die

= ✗ sin ✗ - / sin × DX

= ✗ sin ✗ + cos ✗ + C

Practice similar problems
• Textbook Example I

• Recommended KA



Example#2 Evaluate / et sinx DX

Think : U - substitution does not work because ex and sin × are

"

unrelated "
.

So try Integration by Parts .

U= sin ✗ dV=e×dx

a) Apply Integration by Parts with
du -_ cosxdx ✓ = ex

③ Apply Integration by Parts with
↳ = e✗ ᵈ✓= sink)d✗

{
Textbook

Example 4
du = exdx ✓ = - Cosi )

uses option (b),
so we'll do

option (a)

c) Integration by Parts won't work ? so you can

see both

options



Example#2 Evaluate / et sinx DX

Try
U= sin ✗ dV=e×d×

• / ✓ du = fe✗ cos × dx is not simpler,
du -_ cosxdx ✓ = e× but it's not more complicated ,

so it's ok
.

/ e✗ sin ✗ dx = u v - / ✓ du
= @in ×)e× _/ex cos ✗ dx

U = cos × dV= e.
✗
dx

= @in ×)e× _ [ UV - fv du] ) du = - sinxdx v=e×

= @in ×)e× _ [@s✗)e× _ fe✗fsin✗)d✗]
= ex sin ✗ - écosx -/ésinx dx

/ ex sin ✗ dx = ex sin ✗ - e× cos ✗ -/ex sins dx

Practice :

2) e.
✗
sin ✗ DX = e.

✗ sin ✗ - e.
✗
cos ✗

Try u=e×
,
dv = sinx DX

See solution in

/ e ✗ sin ✗ dx = 'ze✗ ( in ✗ - cos ×] + C
• Textbook Example 4

• Recommended KA



Example # 3 Evaluate / arc sin (x) DX

The only possible choice u = arcsink) dV=d×

y= arcsin (E) du -_
1- DX V = ×

→ ✓ 1-✗ 2

sin (g) = t ) Implicit
•
Differentiation

( """"dI=
'

, .÷, y,÷
resin



Example#3 Evaluate / arc sin (x) dx U = arcsink) ᵈ✓=dx Similar

to
du =
1- DX V = ×

✓ I -✗ 2
Webwork

/ arc sin (x) dx = Uv -/v du

= ✗ arc sin (x ) -/ ✗ dx

-

w = I - ✗
2 dw = - 2x DX

- tzdw = ✗ DX

= ✗ are sink ) - C-E) dw

= ✗ are sink ) + W
- E dw

= ✗ arc sink) +Éw + C

= ✗ arc sin (x) + ji# + C



Example #3b Evaluate [ arc sin (x) DX

0

Recall :
so [ arcs in (x) is the area

0

under the curve

/ arc sink) dx = ✗ arc sin (x) + J + C
(from prev. page )

i/ arcsincx) DX = ✗ arc sin G) to + fix [
= I arcsinli ) - o¥ +I -⇔)
=

Iz - 1

Sanity check : The area under the curve should be

• positive E- I ≈ ¥ -1 >0 ✓ Practice with definite integrals

• smaller than(the area of É[
,

) = II ✓
• Textbook , Example 5
• Recommended KA with

definite integrals



students
'

questions from class :

Webwork 7. I suppose f- G) = -4,

Prob 7 f- (4)= -9,

f-
'
(1)= 7

,

f- 447=8,

and f-
"

is continuous
.

Find f4xf"GId✗

(
&
✗ f-

"

(x ) DX

U=× dv= f-
"
G) DX

du = DX ✓ = f-
' Cx)

4

= uh
,

"
- fr du

= ✗ f-
'
G) 1,4 _ 4

"

f
'
a) DX

= ✗ f-
'

6-71,4 _ @ (4) - f- (1)]
= 4. f'(4) - I. f- '(1) - [fC4 ) - fat]
IT -7=4



Students
'

questions from
class

WW 6.6 Prob 1

y = are +an (15×2-7) ÷× = ?

dy I

dI=,+¢
_ (± (5×2-1)± -1 . ( i. × ))

( because ¥Eñ%-D=¥)
= ¥2 . t.gs# ' ◦ ✗

= IT ' ¥ - j,¥ ' ◦ ✗

=¥j


