
Announcements

1) Exams back tomorrow

2) HW 3 up no later than

Thursday ,
due next

Thursday

3) Fall break Monday and

Tuesday next week

4)Hint for extra credit :

Comparison !



Back to 2- Valve Problem
-

After applying the Laplace Transform

to the differential equation

#-

= f ( t ) - Itt )

500

where fCtj={
" 2

,
t ' 10

,

2. 4 . t 210 .

we got :
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Strategy : For each term in

-

the sum ,
find a function whose

Laplace Transform is that term .

Then xlt ) will be the sum

of these functions !



Facts
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First term complete



6-00 =
600 1

(500+3) s
boosts )s

=
600 1
Foo ( stFools

=¥§¥fP
Need a trick to be able to

quote from our list of known

Laplace Transforms . The

trick is .
. .



Partialfractions
( section 7. 4)

A way of decomposing a

rational function 11×1 where

qlx )

p and q are polynomials into

a polynomial plus terms of

the form C- or D-
xta ×2+b



Exanplj:s¥oosth
I wish that there were numbers

A and 13 with

scsoo÷t)=¥+soB#

Solve for A and 13 !

Multiply both sides by s (5005+3)

to get
.

.

/=¥Kc5oost3Dy#3§l#3D
= A (5005+3) + Bs



|= A (5005+3) t Bs

Let s=o

Then I =3 A
,

so A= to

Let s= Ito

Then I = Btfoo ) ,
so 13=-5500

.

This shows

ssoto.tn#3lsttFHo@



Finishing the Two valve Problem

.

600

Foots ) s

= 600 #os÷as

= 600 (sts
- 550 ¥+3 )

( previous page )
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- st . ttsao

.
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Third term



Second term

6005105 -
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using Fact 2) ✓



Finally !
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Other Situations
-

( partial fractions )

1) Repeated linear factors

a.IT#=xEt'ItxEi
again cross

- multiply

1 = A ( x -312+131×-214 -31+4×-2 )

Choose : X=2
,

× =3
,maybe

×=o to find B



2) Irreducible Quadratics

Quadratics like

1/2+1 that don't factor

into linear terms with

real coefficients .

k¥1 = AE + 13¥
x 't I

Again cross - multiply

1 = A (x2H)t(Bx +c) X

= A x2tA t 13×2+4

= ( At B) x2 t C x + A



/ = ( A + D) x 't Cxt A

If these two polynomials

are equal ,
then

÷= 0

AtB=0 ,
so D= - 1



3) Repeated Irreducible Quadratic Factors

1

Kt2)lx→Px#u

=¥st¥t¥srtI¥E
+ Fx+H(×2+y)2

Clear denominators and isolate

coefficients like last example



I = A ( x - 35 hitui

tB( XTH ( x
- 3) 1×2+412

+ c ( * Hutus
"

t ( DX + E) ( x + 2) ( x - 3)
.

( Itu )

t ( Fx + H ) ( * 2) ( x - 3)
2

Expand using Wolfram Alpha !

1 = A ( ×
6- 6×5+17×4 -

48×3+88×2 . 96×+144)

+ B ( ×
6-

× 5+2×4.8×3 -32×2-16×-96 )

+ ( ( x5t 2×4+8×3 +16×2+16×+32)

+ D ( × 6-4×5 + ×
" +2×3 -

12×2+72 × )

t E ( x 5-4×4 + x3 +2×2-12×+72 )

tf ( ×
"

- 4×3 - 3×2+18 × )

+ it ( ×
' -4×2-3×+18 )



Collect like powers

I

=(AtBtD)×6+HA

- Btc- UDTE ) ×5

+ (

HAt2B
+2C t D - UETF )×4

t ( -48 A -813 t8ct2DtEUFtH)×3

t (88A- 32 Btlbc - l2Dt2E3F - UH)x2

+ (-96A -16 B +166+72 D - l2EH8F3H)X

t (

144A
-9613+32472 E +18 H )



Equate polynomials

1=144
A -9613+32472 E +18 It

OTATBTD
= -6A - Btc- UDTE

=l7At2B+2C t D - UETF

= -48A- 813+8 C + ZDTEUFTH

=88A- 32 Btlbc - l2Dt2E3F - UH

= -

96A
-16 B +166+72 D - l2EH8F3H

=

144A
-9613+32472 E +18 It



Solve for Coefficients

Using either painful algebra

or Wolfram Alpha

A=+1600

13=-7-3
54925

( = 1
845

D= 99140608

E =
28-5
70304

F = I
1352

It =
#
676



Inverse Trig s Trig Substitution
.

( Sections 6.6 and 7. 3)

A way to solve certain

integrals that were inaccessible

before
.

Like :

§ TE

dx
= 10¥ ( geometry )

§
Faxed

't = ?



Example:

S ,÷×ad×

If ×=tanO , then

d×= seiodo
,

and

the integral becomes

S 1 seiodo

lttaio

xeiho ( trig identity )

t.SE#ao=S1do=otC



IF ×= tuna
,

then if

arctan is the inverse function

to tangent , apply arotan to

both sides :

arctancx ) tartan ( tan

-01=o

Final answer : arching

Note : we showed

ddx ( arctanlxl ) = ,÷×z



Restrictionotdomain

Tangent is not invertible

on its domain . Graph of

tangent fails horizontal

line test ! But ,
when

- If co < Is ,
tangents

'

graph is
\

.

:

÷#i
'

v 1



The
"

Inverse "

of Tangent

Defined for all real numbers
,

range is from - If to Its ,

and the graph is :

-

..±f
.

in"i
" '

.

⇐-  -  .

 .

To



The Other ( relevant ) Inverse Trig Functions

÷
rosine : defined on El

,
I ] ,

range Is [ - Fla
,

TYD

Ad×(arcsinx)=,#
2) arcsecant : defined on to ,

D and

[ I
,

a )
,

range is [ 0,42 ) and ( th ,TD
gf(arcsecN)=×¥@ia

.


