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| EXPONENTIAL EXPLOSION: =

Towehowdxfﬁcnknlstocompmhendexponenualgmwth,let’stryathought
expez::ment

Supposeycmputapennymyourp:ggybanktoday two penmies tOMOITOW, .

.fonrpcumrsﬂlenextday,andsoon,doubhngﬂlennmberofpmmesyouaddto.

the bank each day (see the table). Howmanypenmmwi}lyoupmmyourplggy
bank on day 30? The answer is 2°° penmies. That’s simple, but can you guess how
many dollars that is? 2°° penmies is more than 10 million doliars!

-

: .Day" ‘ Pennies
0 1
1 2
2 4
.3 8
4 16
n i

- As yotr can:see; the exponential function f{x) = 2° giows extremely fast. This
mﬂlepnnc@lebehmdamnnccxplosmns Anatomsplﬁsrelmsmgtwonelnmns_
which -canse two ammsmspllgeachrelmsmgmomons,mnsmgfomatomsi'

tosphgandsoon.AtthenﬁmtageZ"atomssp}it—anexpoannaIexplomon‘

‘As we kunow, populanonsgrowexponenually Let’s see what this means for a
type of bacteria that splits every minmte. - Suppose that at 12:00 noor: a_single -
bacterium colonizes a discarded food can. The bacterium and his descendants are
all happy, buttheyfearthehmewbaenthemnmcompletelyfaﬂofbactena——
doomsday.

1. Howmanybacreﬁamm'thecanaxu;bsvatmw Do

2. The canis completelyfu]lofbactenaat 1:00 P Axwhatmnewastheean
.onlyhalffullofbactcna? ’ :

3. Whenthccanxs exacﬂyha]ffsﬂ],theprmdentofﬁ:ebactmacolonyreas—

. smhlsconstnnentsthatdoomsdayxsfaraway—aﬁcraﬂ,themlsasmuch.
momleftmﬂmcanashasbeenusedmﬂ:eenhreprewmshmtoryofﬂ:e
-colomy. Isﬂ:u:prm1dentcomact‘?Hcrwm::u.:.h1:|me1slca:t’tbeforedoomsclay‘7

4. Whmﬂ:ecanxsone—quarterﬁ]],howmnchhmcreﬂ;amsﬁﬂdoomsday? ¥

5 Amsebachm&mdwtbsmtamwoolonyniiﬁoﬁercanmﬂslowdown
sp‘ﬁﬂmgumeto 2mmme. How nmclrhmcdoesﬁnsnewooiony have?




