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week 14 - Monday , 4/15

subsfitution.cont.nu#
Recall : if an integral contains a quantity glx ) whose

derivative g
'Cx) is also present , then putting usgcx ) can

simplify things .

(A) Indefiniteintegralslreuie.cn#
Exampled
S e' ' codex ) DX

= S cosas du l ud €e×d×
= s in (c) 1- C

= since
× ) + C

.

Check :

dq×[
since × ) -1C ] = codex )

.# Ee
× ] +0

.

= excoscexs
.
✓

St "

gifts , sow Y÷÷¥§gt
= tug + C 4

=gg_
+ C = HII + C

.

32

[×a : the general idea
.

Sfcgcxltglxldx I u=glx )
= S flu ) do , du -_gYx)dx

which is simpler than the integral we started with .
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(Bmt¥%o×e
, But : also change your limits of

integration ! !

Exampled .
-

f !×t¥×ad× u -
- Ink )

dust DX

=g
,
!!! do .

Sinisi
'
i' du

(

when ¥3 ,u=lnb )
1h15 ) when x=5 , u -

- 1h15 )
= - U

- 11h13)
=

.su/inii=-nKsinHsiExample5Soxe-x2dx=s:ey.eay...ss:eu

. 1¥
I
:*
2

= .ge/j:.ge-4.igeo=.es.kYe:If9.i::g::o.x

Exampled

ft
,

costs inlxllcoslxldx u -

- sink )

sinful ° dus cos G) DX
= costume -

- Tls fee
:

"

Ia
,

sista ! "= # ( sink - O ) - sink . Ill O
= ¥10 -01=0

.
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oI
We've seen

: to solve the IVP

dy = f Cx )
, y co ) = yo ,

DX

we
:

(1) Integrate :

y
= Sfcxldx = f- ( x ) + C ( * )

for some function f- ( x ) and constant C ;
(2) Plug the IC into Cx ) to get

yo = y lo )
= Flo ) t C

,

then solve this for C ;
(3) Plug the C yougot in (2) back into ( * S

,
to get your

complete answer .

5014511485-1
, step ( b ) may require a substitution

.

Exampled .
Solve the IVP

d¥
= Clnlx×t2P , y 111=7 .

Solution .

Ily s f (1nlx) dx
y

u = In Cx ) -12
X du = I DX

= Su ' du X

= YI t C =llnlxylt2# + C
.

(2) By (1) and our initial condition
,

7- y Ci )
= (lnllf+2 + C =Co2) + ⇐ ¥ + ⇐ 4 -1C

.
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So ⇐ 7-4=3
.

(3) By (1) and (2)
'

y = ( Ink ) +2 )
"

3
.

4-
+


