
ODEAssignment8_
To turn in Thursday, May 26
1. p .

/15 #7; 2. p . /20 #

zj3.p.RO#3;4.p.1zt-*6Prob/eml-p.
/15#7 I have

consider ✗
"
+ w}x = cos wt ←

chosen
not to
use

wandP(a) Find the solution when p =/Wo ↑ ↑
with ✗101--0 and 21%1=0 . instead instead

Wo W

The particular solution of the
inhomogeneous equation is Aeoswt
(B sinwt would only be neededif there
was damping ) .
-Awthcoswttw}Acoswt - ooswt
1-1%-04--6 on A=w!=wa

The general solution of the homogeneous
equation is
Cicoswottczsin Wot

clearly c. = -A to satisfy 414--0
and cz= 0 to satisfy X%)=o
So our solution is

✗It)=w¥wzfoswt- coswot)
(Ifyou prefer Logan 's constants,

itis
✗It)=#- (cospt- eoswt) )



Probleml-C.coNtt)
(b) Rewrite x.lt/--w!---wzfoswt-coswot)
Using
- zsinwt-wtsinw-u.IT
z z

=
cos wt - cos wot

Thisfollows from
cos@+B)=cosxcosp-sinxsinpoosla-p7-cosxcospts.uasinp
cosKtp ) - cos/d-B)= -Zsindsinp
Let a-_wttzwot-p-wtzwotcoswt-cosoot-s-zsinwtz-w-ts.in wtzwot_
Double- check with a special case of 6--0

1-Zsinh w¥- = 1- cos wot ←yes , this is a
double-angle
formula :

so our rewritten answer is

sinzo-tzll-cos2.co/XH)---Zw!--w-sinw+#tsinw-Y-t



Eblen1 (contb)

(c) Put we 55 and w= 45
T

Logan calls
↑
Logan calls

this w this P
↑ It is the

It is the natural driving frequency
into freemengot the system
✗It)= -Z¥w→inw+¥tsinwIˢt
= -2@¥w⇒sinTÉtsinw¥t

I
= -12 ,◦I

sin 50 tsinst

This was plotted by Logan infgure 2.9



Problem 2
- p.to#z
Solve 21%1-2×1=0 with ✗61--0 and ✗ '61--1
This is not a Cauchy - Euler equation, but whatif we let y

'=x ? Then it is first-order !

y
'

1-1-29=0
We solved equations like this in Chapter 1 using
integrating factors . Multiply by effed,
and the equation becomes

Pds yY=o
Eds

y
= < Picking ⇐ 1 makes

.

yH=x4o)=1
£

y= e-
¥54s

And
✗= to e- lists

(choosing thelower limit
dr of the r

integration to
be 0 getsDespite lots of effort

, us ✗101=0 )
I can only simplify this as far asYxltf-fje-mdr-B.co#I
Double check A) = e-

-1313
]

✗
"

A) = -1-2 e-
ᵗ%
= - tzx

'

/thy



Problems Logan p . 120
#3

Since Logan p.to # I wasn't assigned , but we are
going -0 use a new method to solve Kat , let 's

first solve it using the methods of Subsection
2.4-1 :

the"+ ✗ =0 ✗= EM ✗Em/myth
-2

mtm- 1)+1--0 or @- E)2- ft 1--0

m=±± i

✗A) = t
" [c , cos# lntltczsinflnt)

Double- check

* cos but))"= {ft)t
_"
cos(E-bit)

_&¥t-%sin(Ebnt•É¥M
+ the

fsinEH-i.BZ#-TEeF-r-EE:tsin/Eent)eoEfM
= C- ¥ - ) t

-"
cos /Eat) = -¥ the cos É

It" sin (E- em t.tk/t-3ksin(Eeni-)tZIt-kcos(Eeni-#-fttK(cosEent) .EE ¥)
'

-¥ÉFÉE±
_cos(E¥¥z

= (-1+-3-4) t-" sin /E-but) = -¥ t "s- sinÉ¥✓



Problems (cont'D)
OK

,
so we know the answer , let's find it the

new way t=lnt so c-
'
= ¥

x'=é¥=¥¥≈ These are

} the critical✗
"
= -¥¥o¥ ':*

steps
= -¥¥-t¥ᵈ¥

So
at
-

✗
"

+ btx 't ex

=a(4T¥ - ¥, )+b¥- 1- ex
=
a + (b-a) ¥etc×=0

Solve Logan p.to
# I /a) as a special case .

we have a.=/ 6=0 e- 6

So Ex"+X= &¥→-9%+4--0
characteristic equation is
F-2+1--0 on (7-1)=1-1-1--0

or z=±±Ezi
So

✗It)=e±t(c , cos E.c-+ czsinEt)
Or

✗ 1+1--0-7 (ciaos but)
+iykt



problemt-loganp.tt #6
The result of Logan p.tt #5
is that if ↳ ¢ = 0 for some of
them WX - f has as a solution

✗A)= tadlt-sflsldstr.la )
In this problem, we want to apply
this result to solve ✗

"
-Zmx'tm4=ft) .

The hint is to try to =tent

F- emttmtemt

∅ "= memttmzte.int/-meMt--m2temt+2meMt
¢ "-2m¢ 'tm2∅=m¥ᵗ+2memᵗ\

-zmcec-tmte.tt)
+m2tem=o it

so
✗1+1--5! It - stem#"fads

this is a solution satisfying Lx=fwitha
being any constant andNato .
we are done with Logan p.tt#6, butsee
the next

page .



Probtewt (cont b)
As a bonus , I should

do
p .
124#5

,

since we used that result for p.
124*6

.

xp /t ) = t://t-s-ksldstx.la )
xp
'

A) = ∅ /t-t-HHFHH-s-slds.vn
a

0 because we

assume 0/101--0

xp
"

/1-1--4
'H-t-ltltfa.to/ "A-slob
-

1 because
we assume

6401--1
Therefore

xp"tpX¥qXp
=fÉ④Ét"H flsldstfltl
= Flt )


