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I a ff(x)dx A Avea crf the wnbounded reg;oh
= lim -feodx <1f . edsks)

N->+o0

We dencte bla j‘a ‘f(z)d-x.
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im |:||r\7<.:|':l =lim  InN =400 Cie. limit does NOT exist)
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ExFovmh’ual Growth :
. Siw\‘Fle Irtevest.

Question : How mudh interest T can one ﬂet l:a 'F(xﬂmg w\ov\e«é inte a bank ?
Pnswer : H d?eyds on :

- how much one 'Fud:. ('Pr‘mc.i}:a.l P)

* how lcms one 'Fud'. (Time + («aears))

- which bank one —Fud: (lwterest vate v )
. I=?%£%Y‘

AW\OME A =?+ 1

= Pxll+txr)




° Comrouv\a lv\'tems't
. - - ?
No-UAmj , but CA|Cul¢bn3 Swn\ale nterest \'e?eaﬂa L

eq. P=loococo, ¥r- 5% , c.omrow\d movrl:\al-a (12 -times per caeav-) ,

clefos'rl: -jor Y kaeoars
A = [oococo % (l+%)"-*7—

e.j. P , X, C.omrowd W\OV\'H/\(% k times ’Fe.r aeaw-,

de?os?l: -fw T %ears .
A ='P(l+-E)kT

CovdFowﬂ:‘ Covfhmousla = le't k = +00






eﬁ. S“Frose %1000 & ivested at an amual ivtecest vate arja I .
Come(:e +the amownt afhev- lo Years rf +the ivtevest s cmeowxeled

Q) Psvmmlla k=1 Ans: A= looox(uﬂ'li)mo ~ 196F.15
A

b Quarterly (k=)  Pnas: A iosex(1+32) " & 300lbo
A

) Mmﬂr\ha Ck=12) Ans: A - loow(w—’{'i'z%)mmz 2009.66
A

%

D Cowﬁnuousla (k> Ans : A = locex e &~ 2WIRIFS



ExFovsevrkia.l Sronstha /Deca:a .
In je.vseml .
Q. = value at the loejiminj =0)
Y = %mwtk (r>0) / deca.a (r<o) rate
t = time (caea.rs)
Q) = value at -time

= Q.e‘*'

eﬁ. F.Derreda:hon CDePrec‘ua:Ee cOwEinuouslza)
Value c-f a_machine now = 20000

Rate o‘f de‘:nredochovx = 40% / Year

Value c)e a_machine afber 5 taea.rs - 200006 >

& 2306.F!

45



P)‘FFlica'(:iom :

Quanities  modelled in +termms °f exPonen-tial jvowH/\ / decaua :
. ‘IbonJa'Eiom Sv-ou'ﬂl\ ef bacteria

. decaa of vadicactive substances

- concerrtration cj? dws n a 'Pa-b‘new(:'s bloodstream .

- and ete



Relative Rates aj? Change

“Think :

Qe - salarn a‘fl:er wor\:lnj fw +.
Qe : vake of c]r\anﬂe cf sala.vn.
For exanple , Qi >0, that's geod
But ., how jood 2

You have +o Compare ?Euir&\-t\r\eSalcwba‘bﬂaEmomev{(zg

le.

and t s called s re(aﬁvembecfckmje of Q.

ln Se_neml, relative vate of c}\anje of Qo Gort, «) = %;@O

= g; I Qeo



Revisit o‘f Exrcmen‘hio\l Growth / Decma
Suﬂ)ose Qeo fc"ows e_x'Fonen'tia.l av-owﬂr\ / demn , ie. Qo= Qe *
Then relative vate of c}\o«nje af Q&0

= j‘l; In Qe

= d Il’l Qoerx

= i IV\ Qe +

=Y

ff Qeo fc"ows ex‘Foney\'tial av-owﬂ«\ / demn ,
then relative vate of c]nanje a:f QGO = ¥ = constant

Note ., Qe - rQeo ,
e.ﬁ. Suppose r=-2% , Q6o =-0.02 Q&0 ,

‘rtmeavs*ﬁf\emteofchanseof&co s -2% .



Additional AFFIiccrtions cf Defiva-be lw&zjm-tiov\

eg

A new clinic has Just estublished. Past statisties  shows Hat f-oc(:ion of patients
who will_still be receiving treatment at the clivic £ months ajl(-_er “their inttial
visrt 1 qren loxa the fw\d:ion L) = e The cline ln'rﬁallca accepts

Sco  patients plars o accept new patients at the constant vate g =200.
PrFFrox'tw\a'Ee[a , how many will be recezvinj treatment at the divic & months

frovn now 2



A - g‘nm‘blu\ 500 = )
I g 7\ J I‘

Numleer Puroloaki \H-a




(]I) fpa'HQWhS Come la'('er on_

o ’ti' 'éi-n 6
b-t = -b-(-l -t
% é‘ti S

Numloer nf 'Fa'h@/\’ks Yeceivivxj fmm +; to tin = 200(ti-%i) = 2ooat

Number o +hem will veman ot -he clivte & months fb—ww\ Viows 2

Summin over Ost<b
3 .
[t 3. 200 -f(e--&-.):st = 30200 ]QCG-'(:)CH:

Nn—>o00 i=l



- Number Of Farbeyda a_ﬁzr 6 months

= ’500f<6) + j zoo-f(e +.)eH:
Lﬂ__a

@ (11)
640 6
Sooe + 2ooe

-t)l{ [~ d_e

/o 6/0\[‘ 't/(od_E

So0e + 200 €&

-6 60 o
5006 ° +2ooe./[ V]

-6 -6 6
So0e ho +200€ ho [715 (e.A° - 1)1

~ 28



—_G}e.ng\:allzdmn

Py : valug_#;a_?aan'rha

P.: P : inthial value

Retd : venewal rate

S©  surval func

-
Then  PCT) = B, S(Ty + ('U Rt S(T-4)ck




e.j H is estimated that -+ taeavs :fmm now . o neclear *Flaytt will _be ‘F\mdo\cinj nucleayr
woste at -te vate 4o0 'Fownls / Year The  waste deca(«js e,e,»neyr(:io.lla at the vute

of 2% per year. Assume that there is wno vadicactive waste at the \pejivmiv\j .
How vmch radivactive waste will evewbualla_ accumulate ?

P . Amownt a)@ vadioactive woste at -time 4 (gears)
P.:o  : |nitial amouwrt cj? vadicactive woste

Reb . 4oo

Sy iy
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