Lesson 48: Exponential Growth and Decay

_55 the end of the |E:55r:rn;, we will be able to:

~ Solve aPPhcati-ﬂn Prnb[cmﬁ with
cxpﬂncntialﬁ and |:::gﬁ
*Emenﬂntia] Grﬂwtl'l Prmb[ﬂmﬁ
*Expﬂnﬂntia] Dﬂcag Prﬂbltmﬁ
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Reallife situations inum]uing expc}nantial grmwtlﬂ

or C{ECEH can be modeled u5iﬂg the E:c:luati{jﬂ:

E_xpanentiﬂ Grﬂwtl‘v and Dﬁ:cag:
y — Pe‘r‘t

whcrﬁy is final amount, [7is initial amount

(Friﬂcipal):, ris the grc::-wth rate, and #is time.
Aeime Q
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Exame|ﬂ5 of E}{EGHEﬂﬁal grawtl-r include:

~Amount of money in an account with
interest
"*F{}Pu]atimn grmwth

oL~

’*"APPE{ZIB{HE}H or dﬂpi‘ﬁf:aatlmﬂ of Prmpﬁrtﬂ

"l..f’EILJE‘S

~R adioactive cl-:i:a:afj of elements.
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y = Pe'™

xxam IES:
[ xamp

A.Your parents put $2000 in a college fund when you
are born. The account pays 5% interest. How much do
you have in the account when you turn 18?

= 2[)00 Q,( ® Hf)
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] his equation Y = Pe™ s used when we

are cc:m]::ac:urﬂc{ing interest ca*ntinua”g

(a[wagﬁ).

Put sometimes, we mn]g cmmpﬂund interest

annua"g (once a Bf:a!‘). We use this cciuaticm

when we do that: Yy = P(l + ?")t




Lesson 48: Exponential Growth and Decay

In this Equatiﬂn y = P(l + r)tj t stands for

rate.

~fris Eﬂsitive, we are 5[‘{3%’5[’15*

~fris negative, we are &ﬁ:caﬂing
(clec:reaﬁing)_
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y=P1+r)t
]:_xa t'ﬂ!:‘lﬁs: Givﬁ the Ef:r‘{lﬁﬂt grﬂwth or c:]e:f:ay

rePraﬁented by the {:::J”r::wing equation.
B. y=3000(1.65)¢

1\

(=L 6D
l.eS— (=82

I Srow'l’?\ ot 695'2,\
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y=P1+r)t
]:_xa t'ﬂ!:‘lﬁs: Givﬁ the Ef:r‘{lﬁﬂt grﬂwth or c:]e:f:ay

rePraﬁented ]DH the {:::J”r::wing eq uation.
¢y =4000(.75)"

35 -1 =(.25)




Lesson 48: Exponential Growth and Deca

y=P1+r)t
Exa m!::-lrss: Giw: the Pﬁr::r:nt grﬂwth or dﬁcaﬂ

rﬁPrﬁﬁﬁntEd by the ]CC}“DWiﬂg eq uation.

3\* 2 -
>, ¥=3500(3) g

<F5-1= =25
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When trying to find grﬂwtl‘v rate or time
(ror 8, |ﬂgarit|1m5 must be used to solve

the f:c]uaticm#

Since the ﬂquatiﬂns use e, it is easiest

to use natural Iﬂg (]_n) to solve.

..———____
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y = Pe'™

xam IES:
[ xamp

E. If acity population is about 112,000 people now, and if
the population grows continuously at an annual rate of
4%, How long will it take to reach 250 OOO eople?

y=250,000 250000 = 12000, ")
P=12,000 (12,0990 112000

r=.04 04t
et
In(E5 )=t
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y = Pe'™

Examples:

F. The Diaz family bought a new house 20 years ago for
$80,000. The house is now worth $250,000. Assuming a
steady rate of growth, what was the yeuriy rate of

appreciation? 750,900 = 30,000 ¢
y=2.90,000 sdgdp 80000
¢ 1n(25-82-28
P= 80000 gu.) i EiE-E-'E'F’lFHEi
r=7 ﬂj\('__ "“‘@/
=20 M
()

_______ 20

Qn(q\, 6'
r‘-%“ uf? 1534
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y = Pe'™

" xamples:
G. How long will it take a sum of money to double if
the interest rate is 47%? 04t

lnc2y-. 84
17.32867331

SN &
o g™
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Another EPP]fCatiDﬂ of expone ntial ﬁ:quati-:rﬂs is radioactive
dccaﬂ. Radimactivc clements c{r:a:aﬂ over time, and the rate of

decaﬁ 1s constant. ]nsteac[ of a cle{:aﬂ rate (A, the cle{:aﬂ 1S

often given as the half life of the substance. [Half life is the
amount of time it takes for half of the mass to -::Ics:ag.

When given the ha

FICJ[.J['H:I [Jﬁil']i% t!'lf: FL’JFT‘IHJ]E:'.H

[ life of an element, the ::{u:zf.:mj rate (r) can be

Decay rate when given half life: r= half life
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|

| xa mples:

y = Pe'™

Element X has a half-life of 2000 years. A sample starts

with 830 grams.
H. How many grams will be left in 105 years?
-7 ' - n(2) *(0'5)
f= |Df) © 23@ke((-1ni2) 2
P R, s %neeT
—1In 2

"7 half life
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1--—'-

y = Pe'™

__Xa I‘HPIES:

Element X has a half-life of 2000 years. A sample

starts with 830 grams. L,,_ﬂ”) 4
I. How long until 200 gr‘ﬂms remain?
y = 200 200= ‘330.0_»
P=B20 _ gn(2) g30
r=—"72"2000 s (J-"mt)
r=7

o 29
()= L% o€

~ —In2
 half life
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|

____xampl&s: work cont...

y = Pe'™

Element X has a half-life of 2000 years. A sample
starts with 830 grams.
I. How long until 200 grams remain?

}J’:
P = .ﬂﬂ {:'b 2600 %?E%EE?SM “lni2
- 2n(z) T ilo6, 255673

f= 2000 2000 -

on(35)

'{Jz("mﬂ =|4106.22 yrs
2006 —In 2
r

" half life
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_55 the end of the |E:55r:rn;, we will be able to:

~ Solve aPPhcati-ﬂn Prnb[cmﬁ with
cxpﬂncntialﬁ and |:::gﬁ
*Emenﬂntia] Grﬂwtl'l Prmb[ﬂmﬁ
*Expﬂnﬂntia] Dﬂcag Prﬂbltmﬁ
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Homc—:worlc:

Assignmﬂnt 4-8



