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Solve the initial_ value problem :
X'11-1=-8%7 xH=t

t=[8¥.is/-4--fi-(sk+s-Y-)dst4--(?i:-+oEti+t--2-zt3k+ztY~--z
-21-4

=§t3k+ztYz+±_
Plugin f- 1 to double - check }tzt¥=4✓✓
Take derivative to double -check

¥#tki-X.tzt-Y-tktt-Y-Y.tw



Problemt Logan p -20*-4
Hat × '=te-zt

Guess

xltl-lat7-bttce-zttd-x.lt/--lzat+b)e-Zt-z(at2+bttc)e-2t--!te-zt
Looks like a=o -26--1 b-2<=0

6=-1-2 c- ¥ d can be

solution is anything

Double- check by taking derivative

X'A) = -1-ze-zt-ltzti-f-ltye-21-l-1-ztt-ffe-zt-te-2.tw



Problem 2 (contb)

☒t=¥nt
✗A) = f ds + ✗ (a)

a

¥ = dllns)
so let r = Ins d- = ¥

ftp.flntdr-i-x/aIlna--lnlnt-lnlnatxla1--TneY-a+#l
Double_eheckdifferentiating :

÷+en%÷=%¥e¥¥ it



Robledo (cont 'D AGAIN)
414 Fc ¥¥= cos OF

✗A) = fat ds + ✗ (a)

The obvious change of variables is w=o5

dw = {¥ ds or ¥ -_ zdw

④L=f%a
"

cos W • Zdw = 2 sin w/p
=zT-ZsinT
-

Let's double - check by taking the
derivative

:

ᵈY¥÷= Roos of • ¥¥ it



Problem-3loganp.tl#8EE---t2e-~Cxkf--lnz)fetdx--ft2dt
e×=¥tc e-2

x=ln (¥+4
Interval ofexistence is

t }

3-
1- 2 > o

£3 > -6 t > - I

Double - check by taking derivative

¥t=±¥$¥=t
- e-

✗ it



Probtem Logan p . 32
#2

#A) = Tet# - 1-e) e-
ht

t=0
, To = 46°C

t- 10min , T, = 39°C

tz= 20min, Tz= 33°C

Let us set ✗ = e-
4.10min

Then our
(and XZ = e-

h-20min

) .
knowledge is captured as follows :
T
,
= Tet /To - Te)X

Tz= Tet (To -Te )X2
The first equation lets us eliminate X:

(
we don't need to know it

✗=
'

but ✗= :% = = :-)
Put that into the second equation
7- Te - Co - Te )

⇐-Te ) (To -Te)=(T, - Te)Z
y:Tzto - Tote -TzTetTe= [¥:{an

7,72T, Tetteh /
in tofind

Te= = }}¥÷E%-°e=→°c
"



Choose one of
the even problemsfrom pp .

3+-36 .

I'll do #8 ( Batch reactor)

4¥ = -KE
'◦mentation

at)= ↳ e-
Kt

is the

general solution . Logan asks
when is 90% gone

? Or to put
that slightly differently, when
is C( t ) = 0.1 Co

◦ •1c¥g-kt
10 = ekt kt-ln.IO

t = ln÷≈ 2.31
k


