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Goals· Exponential growth a decay

· Newton's law of cooling
Let y(t) = size of population , varying over time

Suppose j(t) = bylt) for some constant , in.
" rate of growth is proportional to size of pop in

"

Then y :by/Edt = ta
y
n =

y
du =ydt

=> logly) = ht + c

= y =ehtexponentiate



=> y
= acht

.

(a =e

Setting t
= 0
,
we see y(0) = ac = a

,
so a = initial popn.

& If y: nekt , at what time
t has the popin doubled ?

(h)0)

A Want t such that y(t) = za
nekt = 2a

elt = 2 into
kt = log(2)
t=(2) Cassuming KA0)



Newton's law of cooling carrying capacity"
Now suppose y

= r(S- y) for r.S positive constants

& When is the popin increasing? decreasing?

# y increasing E y
> 0 => S-y)0# yS

2 decreasing # y> S.

& What is the long; term behavior of the popi?
-

-----
-...

-



Let's solve y = r (S - y) :

= I = r
Say separable !

=> Jet-Judt
RIS = rt + c Calog(x) = log(x

*)]

IHS =- = - log(u) = - log(S -y)
+ log(jy)

v= S-y,
du=- jdt



Thus log)52) = rt+

=>
y

= et = aet [exponentiate]
Ia = e']

=>> S-y =ert

=
y

= S-tet

What is the rulation b/w I:= y (0) and
this ?

I = y(0) = S- = a=



Thus
y

= S + (I -S)e
rt

for I the initial popin.

Note y+S as +
+ 0

.

Call the carrying capacity

R Could also think of Sas room temperature,
y
the temperature of the liquid in a sup.



- & What does r

we
Problem. You put a turkey in a 350

°

F over

initially at 400F .
After 10 minutes

,

the internal

turkey temperature is 43. · How long until
the turkey is ready (1650 F) ?



43 = y(10) = 350 + (40 -350)e
"10

I
use this to find r.


