CST5 (06) Lesson 17 Exponential Functions February 11, 2020

WARM{IP

My brother's hockey card, initially worth $1, has
apparently been doubling in value as the years
have passed. My brother received this baseball
card when he was 5 years old. He is now 19.
How much is his card worth today?

Jan 26-11:27 AM

Exponential Function

Rule: y=a(c)
Where: a = initial value / y-intercept / start
c = base / keep

X = exponent / time

The formula can also be viewed as:
y = a(c)™ Where: b = # of time periods
y = start(keep)'™®

y = a (1% percent ) Where: + is used when the amount is
100 increasing

— is used when the amount is
decreasing
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Exponential Function (basic)
ax o

Ex. Candiac has a population o people. If the

population increases by 5% per year, what will the
population be in 6 years?

AN

y = start (keep)"™®

y="

start= >4 50°

keep= |+ 3 > \.05 Etj} T

tme= 6

y = 34500 (1.05)°
y= 46233 people

Jan 26-11:18 AM

Exponential Fn (doubling/tripling)

Ex. If there are 20 bacteria in a petri dish and this

bactericjriples , how many bacteria
V\M be after 2 days (48 hours)?

el _
y = start (keep)"™®
y= 1
start = 20
keep= 7}
time= 4% <3
©
y =20 (3)°

y= 131220 bacteria

Jan 26-11:56 AM
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How To Find the 'Start' value

\J)
Ex. Today my collector baseball card is wortk $1842.30.
I have had this card for 7 years. My card has gained
4% value per year ever since I bought it.

How much was my card worth when I bought it+?
(ie what is the start value?)

y = start (keep)'™®

y = \84z.>0
start= 7
4y
keep: \» o 1.0M
time= =

y = start (keep)'™™
1842.30 = start (1.04)
1842.30 = start (1.3159)
1842.30 = start
1.3159...

1399.95 = start
The value of my card was $1399.95

Jan 26-1:08 PM

How to find the 'keep'

Ex. To fill up my car cost $50 three years ago. Now it
costs $56.28. What is the increase in the'rate?
(finding the keep)

y = start (keep)™™®

y= 56718
start = so
keep= 1
time= 3

y = start (keep)™™
56.28 = 50 (keep)®
56.28 = keep®
50

1.1256=
1.1256 = X

x=1.04
.". keepis 1.04 so the rate is 4%

lets call keep x

Jan 26-1:44 PM
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How to Find the 'time' in exponential

Ex. My car was worth $35 000 when I bought it. It
¥ depreciated by 14%. It is now worth $16 464.95.
How many years ago did I buy it?

Now instead of guessing and checking, you will use your
calculators to solve the problem.

y = start (keep)'™®
Y= 16 et A8
start = 35000

time = 1

16464.95 = 35000 (0.86)"™

Jan 26-12:04 PM

We will be using the 'log' button on the calculator

CASsIO

{ sin(an=%
TRUE

Jan 26-12:15 PM
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Ex. My car was worth $35 000 when | bought it. It depreciated
by 14%. It is now worth $16 464.95. How many years ago did |
buy it?

y = start x keep'™®

time = log (_st%t_)
Iog (keep)

plug in what you are given into formula

y=$16 464.95
start = $35 000
keep = 0.86
. 16 464.95
time = log W)
log (0.86)
time =log 0.4704...
log 0.86
soreamvor | oo oser

time = 5 years

Jan 26-12:41 PM

Ex.1 After studying the evolution of a population of
2000 gulls, biologists concluded that the
population increased by @every two years.
What will the population be in 5 years?
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Ex1. Johnny starts an ant colony with 200 ants. The
pet shop owner told him that, if fed properly,
the population would increase by 20% every
month. The colony that Johnny bought is rated

as having a maximum capacity of 15000 ants.
v

How many months will Johnny have his ant colony
before the population exceeds its capacity?

9 Vo000 time = log (_st);T)
S¢ 200 \ log (keep)
k‘. | + 29 = L SO
L o» - \03 ( '2}3°>
J
log (V-1

- 23.63
~ 2 WO

Feb 14-11:51 AM

Ex. 2 The mouse population in the biology lab originally
numbered 10. The mice were mistakenly released
and the lab technician claimed their population, if

unchecked, woul every 4 months.
How manywould it take this population to

reach 1000?
Y: 1000 time = Iog(—st%—)
° 1 10g (keep)
k: 2 | oo
€ 3x 3x IOD( v
\03 (—L)
2 b-LM
3 3

> = 2.2\ Drs

Feb 9-7:17 PM
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Ex. 3 After studying the evolution of a population of
2000 qulls, biologists concluded that the
population increased by 15% every two years. If
this rate of growth is maintained, how long will it
take for this gull population to double?

. Yood . y
3’ time = log (W)
S 2006 Iog (keep)

- $15Y% = )46 Y 00O
ke L P 22
L x va L

2 Voo (W47
2/ X \= HAb\2
(Z) ()
~ - 992
Feb 9-7:20 PM
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