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3.1 Exponential Growth and Decay

Exponential growth Exponential Decay
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Notice: The graph is increases slowly Notice: The graph is decreasing quickly then
then quickly ( slope becomes steeper) slowly ( slope becomes less steep)

The graph of an exponential growth or decay is a smooth curve that is almost horizontal at one
end (approaches an asymptote) and rapidly increases or decreases at the other end.

The equation of an exponential relation contains a constant base and a
variable exponent. ex.

A= 250( 1.04)>
y=-3(5)
T=1(0.76)™
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Exponential growth or decay can be modelled

by an exponential equation:

# of growth/decay

Final Amount (Amt. after periods ote: x = or x=L

"x" growth/decay periods)
Where d=time it takes to double
M a ( b ) h=time it takes to divide in half
\ i
Amount at beﬁng_ growth factor (b > 1)

decay factor (O< b < 1)
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Ex 1 A wasp population starts at an initial population of 20 and triples every

week. —
06 — 6 GY&
a) Complete the table and graph. >
Week |Population Sl
First Diff : 4
0 20 L Second Diff 20
1 7 e 20 1006
2 13O 40 .
3 SL{ O g(o o ? 20 Soo
4 l Q ;2 O )O 80

' R 2 1 oeeks

b) Look for a pattern in the population and differences. What do you notice?

H

c) Find an equation to model this growth. HINT: Use the constant multiplier/
common factor.

LQ_A‘ X X
be 4 Loeeks =20 (3)

m& \«o\uq AR COMMIN FOC\%O?

The first and second differences are NOT common however they
have a constant multiplier of 3. The y values also have the same
multiplier.

~x Ao _a\lf\\\-xc\\ U\V\/\@\N‘\\_
A =a.b
o= ot Facker

d) Use the equation to find the number of wasps after one year.
X
A“QO(3> U\J,ee_\(g YA & aQO(?
=30(3) 52

= (-% X lDz(o

m Lo\ \ne \-3><IOZL

(AJOSPS N oA Ueﬂf.
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Ex. 2 Which could represent exponential growth or decay?

"\

= T L—~_‘t/5
QurrpraTilc {I QW
\ [S8sCe &
/.
i
y= 5x° +7x - 3 A= 400 (0.76)" P= 200(1.07)'
O YES e NES Sk )
Deqadw nﬁrowwﬁ
X y t A
0 0 80 1
x5 % il ()q
1 5 1 72 %
xS by ~
2 25 2 648 | 75 01
+ x S P
3 125 3 58.32
D % S‘ D % Oq7
4 625 4 52.49
X 0.9
5 3125 5 47.24
YES | Grouth YES. beccxg
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Ex. 3 The table below shows the amount of radioactive material
remaining from a 300 g sample.

Time Amount
(hours) f o) o a) Write an exponential equation to
model the situation.
R A= 2, b" V' Let x represent
1 285 = 200 (098 \
2 | 27075 < Rene O“"U“SB
3 | 25721 . .
YR DR b) Determine an approximate
' growth/decay rate.
5 232.13 Facker = 095

Roke = 59 (/1=095) x100%

c) Use this equation to determine the amount that will remain
after 12 hours.

A= 3@0(0&3\\2
- A
= (b)) “I\
r-ﬂ\we o\ e .qﬂ>(>/<>’<. -g_ R
62, 9 Pe ey 7 \\\
N
\\
s
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Ex. 4 Model each situation with an exponential equation.
Define "x" for each.

a) A car worth $25 000, depreciates in value by 13% each year.
R, = ASTOO LA ~ rep. =4t mﬁdea/_s (-O\L{_ — 1%, (OJ%)

=037 x
b A = 25006(0 %) foctor = 087

b) 400 mg of radioactive material deteriorates by 5% every 4 hours.

Go=uon et W?“S‘“‘J“k# [t o e preset 4 how s
h=09S of H hsor chonks, o

X - 7
A =H400(095) A= "400 (055)
c) A rabbit population of 50 doubles every 6 weeks.
Q.= 50 Led \(‘("Pffyni\ F eeks
b= D X
A= 500)
HmKk.
pg 243 #1,2

pg. 261 #1, 2ad, 3,4,10,16



