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Week 6- lL)e.&nechm/) 9/30

Ex{)oh&ﬁc&é mw‘”\ a.»JZ Jc_ca.t'/
(_I) Ex()om-.d:uaﬂ (ov\’wt{'eoQ)cimw“}L\.
Le:t Po G.hﬂ k be POSI"IVC, cohs"éo.h(:s.

We've seen that:

— t ) :

lL\c ‘Puuc'l:lon p= Poe.k SO*(S‘PI&S 'H‘\e C,Xf)ov\e,h,‘fca.' (Ol"
unhmf"e.«g)érowﬂ\” tn ched valve problem (zVvP) (E )

4P = kP Ple)=P.., ~
| bQ’b | intial condihion (IC)

differential elmfaon (DE)

TCrMmol?é(1= f P denstes Polau[a{‘aom, we coll R the

l'm\'l.a. 'Dopu'aflon.
L

Also, note thet the DE dP/oQ'(: =kP may be Lirdten

k= AP/dt. (%)
P

So’ k 13 ‘EL\c—_jrowH\ rate pr m&a\/uﬁual, awd is
C&U ecQ -(:Lg pesr c.c..le('c\cﬁrow']'k r'c:\ e.
J !

Unuts Por ki f P in mdudvals cnd t in yeors, then
bu‘ ()6)) '(:Lvt units for k cre

indhvidluals /yeer (or \/e,c..r-i ).
individued
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Week 6- u)e.&nes&m/) 9/30

E xomple L.

A ‘;ooula:f:on P has per ,Cta row‘l"\ ra:ﬂ& D.3 \/ear 4,' andl
nctic| stz P(O) = I0 ,00D. Find:
(c.) A formola for P(f) (£ n \/eo-rs)j

(b) Tl\e- ?Urulo.{'lor\ Four \/e.o.rs on.

SQ(U{:lQh .

(oJ we,'re, QNGV‘ '[‘AG.+
4P = 0.3P, P(0)= 100,000.
At
Se by (E ),
T P(t) = too,ooo(ao.'3t
(b) B‘f P&r‘t (o.\)

0-3(%)
P(4) =loo,000e = 334,0Il.69.. PeoFle.

(K) Ebeoch\{'la.‘ chcay.
Rea.sonm as above, we find:

The funchion R=R,e” kt satisfies the \\cxPoncu{‘m.( erau/// TVP

(Ep)
IR = kR R (0)=R,.
at
He-rc) k>0 is the (per uui{:) decay rig,' RO7O s the lm'(:(a.(
aw\ounf. ' '
EXamplc &

5:230-“ dissoluss m wooder oi o rale Proror'(:aom.( to the awouw'f
r:wmmy;?). (L)rf}e, o.lAcrLUo-'élov\ ‘Esr the o.m't SHA o{. S c
Prese.vd: ot fime (:, in terus of the &wy rode k cud nchal
amount Sg (6t £=0).
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:Sg|u-£(0h, gé
We hove At =-kS ond S(o) =Se) so 57 (E‘Q),

S)=5,e

(’ED Basic rrol)e.r‘bcs of y=6x

(i) e° 1. (i) er+S= er*es for all rs .

(LL>6X7O for oll x. (v) e =e /e for all 6s

(lll) e % 1/6 for all x. (vi) (er) e™ for oll ns.
(vi) d Ce*l=e”

dx .
(vicw) GmPL\: L,] A y=e
x | e*
-3 | o.05
-3 | 0.
-1 | 037
0| 1.00
1] a.7d
2| 7.39
3 |20.09

><\/

Exomple 3. Lot £6)= e’

Fm& F(x) In fwb
() Differentiate, then snmffp
(58 SlmPl ﬁ(, ‘H\oh cq»c("ereu{'co:"e



Solution.
4 -
() Flx)= &x [e 7x_]
- ex:xfe" *J+e"™* £ L]
= @%”™ J;L'7-x]+ 7”' x
¥ 7-x(_,)+ 7>‘ X -O
(Hu.-. oo summands <o.ncc.”.

(')) Q(x) = e)‘ 7.)‘: e_x*-(.):: c7 (o cpuséom'ﬁ ))

Ee7] =0,

]

x
N
X

{"(x)’

f‘”
Week 6~ Wednesday, 1/30



