
U-subst.IN '

b

o het fax) = e
"

.
What is ffcxsdx . ? = exec )

a

• Let gcx) = of . what is fgcoddx ? = 333+c

o
Solve ffcgcxs) doc .

ddqftgcxD-fcgcx.ge#Se72dxfxe2dxdfecei)=e2nottru !



cheinnnleinrerersed.geFcucxs) = F'Cuca)) n'cxs

Let fcx) be a cont. nous function . ( and F-
'

ca, = fax ) )
Let ucx) be a differentiable function .

Indefinite : ffcucxdricxdx-ffcudufu.nu
Definite : fafcucxbricxd.ca/fcu3du/ucab



strategyforpickingncxs.sePractice

a hook for ucx) and re
'ex) in the integrand.

For example: fewcos ( E") doc
27C

dfa E" -2e .

so
, pick UGG

= EM .

o Chain rule requires composition of functions
.

Choose new to be the inner function .

•
Choose ucx) to be the complicated argument

.

o Practice



Example I 1
- d ni

'

= -
u-2doc -

Evaluate : 11%+75 du
O

• Recognize that d÷d=3x2 .

o Pick u = of-11 - day = 3×2

a
doc → I du

3×2 UCD

S T.edu =3 !.÷du=}I÷du
.

=§[ -
ri
' ]
'

±



Example
Evolute StanCx) log Cas x) doc . ( 922 Ccp problem book)

a choose inner function as re ex) cos Ca)
-

so
, dog = - sin Cx) vcu) = log tu)

÷ .ee;:::÷÷÷÷⇒=÷= f sniffed, lost
" '→÷c⇒d"

=
-f ut tog cu ) du

= -f ul log tu) du )
U - re Cx)



Example
Evabet StanCx) log Cas x) doc .

uCx) = log@ x )

du

je
= ↳ . C- sinCx)) = -

ton ex)

dx →
I du
- tonx

Stan Gd log Cas x)
doc = Stone u die

-tone

= - fu du
= - [E)u= hgccosx's

<

= - log4cos# ←c .

2



Areabetoeencur ( cap 1.5)

The definite integral fabfcx) doc is the

area under the curve .

Precisely , if

s.is:c,
boded 's

c line a- b

o dive y=O
o curve y= foes

.



Areabefoeencueresi

a r a r

a b

find the area between two curves y
-
- fox) and g- god .

o Generalization of area below the cane.

think gtx) -_ O
-

o getup Riemann sum : Height of sub refugee
will depend on fox) and gcx) .



Riemann sum for area between cranes .

-

or Divide Ea, b] in to n sub- intervals .

Doc = ( b - a)In ÷.
'

i
.

i.
:

Kj = d t iDX
q p a H

o height of ith sub retaste a b

height = flag)
- ghi) ,

x! c- [ a.eu , x.es
.

⑤ Riemann sum ÷ Rn = ÷Z ( foci) -gCais) xx

o Area : A = Egg Rn = Safford -gcxs) doc .

g a
top function

bottom function .



Example
-

Compute the finite area between the caves
fax) = set2 and g.Cx) = £-4.

or step : plot the function .

o intersection points :
at2=22-4 ⇒ at- x -2=0

⇒ 2=-2 , -13

° A = ⇐ (Geez) - Gilad dx
= 5.316 ex - xD da = [6×+21-71]!

= 1256



sepaetedomainofintegeation.se
If y=fGc) and y= good cross,

separate domain of integration .

o fax) -gcx) charge sign at
intersection

a b

point

Eze : Find the finite area bounded by the curves

y=
of-x and y =

3x .



Ex.sohf.in

y -_ x'-X , y
=3x

o plot .

o Intersection points :

3x= as-x

⇒ al -ex - O ⇒ xCxZu) -O

⇒ 2=0
,
I 2 .

°

[
sign change happens

.

°A= f (aka -3×7 da t fo
-

( za - x3tx) dx .

- -
-Z x3-UK Ux - 23

=

[ - 227! + [2×2-14] ! = 8g



Interchange x andy .

- x=y2
For some problem, its easier to integrate

p
q

with respect to y .

Forex : End the finite area bounded byy2
= → y= -flu-um ↳ isFand 4×-35=4 . → x. = Ly Gy tu)

Reverse the role of x andy .

0 End intersection points :

,

y
'
= Ux = 3y -14 I

⇒ y
'
- 3g -4=0

⇒ y =
-I
,
4. x= 514 - left

cheat [Car - see) dy x - I
, ( 3g + 4) - right



Exanpkcontd.seRiemann sum by splitting interval El, 4J in y .

by =

Yi =

Area a ¥2 ( right- left) ay
I
,
II. ( key -11 - gyu) by

•A = !@ + Ey -¥2 ) dy ¢
""}

-

- 4

= Ly t fy' - ,Y÷ / ← a=It3qy
=,

= 12524
=


