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Section 4.3/4.4 Exponential growth/decay

Thm 8: Suppose c, k are constants. Then -

y ="ky if and only iffy = ce"“"3

I.e., If the (instantaneous) rate of change of y with respect to z is

proportional to y, then )
Section 4.3: kS»0 implies exponential growth. /
G Y '

— L.
Section 4.4: k < 0 implies exponential decay.

For simplicity, take k > 0. Then in section 4.4,
Section 4.4 version of Thm &: Suppose ¢, k are ts. Then
d—y ——M/ if and only iffy = ce"‘éx

Le., If the (instantan Ns) rate of change of y Wlth respect to z is
tHenal to y, then e have exponentig et 0.

Initial Value Prob®m (IVP): 2 = ky, y(z0) = vo&— ( Xy %J

1fa,ndonly1fy“ce , Yo —cekx0:>c— 220 g‘,/x/\

Hencey:cewwherec:?cy—gaﬂ ”lﬁ’ IVP
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Precalculus:

Let P(0) = Py

Section 4.3, k> 0:
Boubhng time = generation time: If P(t) = Pype, then at what time
tis P = 2P0

Sectlon 4,4 _—k<0 .
Half life: If P(t) = Poe™ 5 then at what time ¢ is P(t) = 3 Po

d
l%:%e—kt :}__,}1_:-:6_“ talke recipric

: ST R 1n(2) = In(e") = ki

You do NOT need to know the following for either exam 1b or X

Thm 11: Newton’s law of cooling

The rate of change of temperature T" with respect to time ¢ is given

where k > 0 is the prdfj*o”fjtional y constant, and S is the constant
temperature of the surrounding medium.

Hence T'(t) = Pye™** + S where Fy = T(Qé)afem VJM

Ch
Proof: T' = —k(T — S) = = —k = [n|T — S| = —kt + Cy, for
=
some constant Cy deridi ¢

iT . Sl — 6ln|T—S| _ e—kt-JrC'l — e kteCl

Hence T — S = Coe "t for some constant Co

Wheni:_—/(),llﬁ(l) — 8§ = (72,09 —

Hencﬂ: Pye %t + 8 where Py =T(0) - C







