Class_17 Nov 3 - Exponential Functions

Tuesday, November 1, 2022 6:22 PM

Tonight's Class:
- WB - Unit 2 questions/feedback
- Returning Unit 2 Test, rewrite sign-up
- 7.1 Characteristics of Exponential Functions
- 7.2 Transforming Exponential Functions

Textbook, page 330

Exponential
and Logarithmic
Functions

Exponential and logarithmic functions can
be used to describe and solve a wide range of
problems. Some of the questions that can be
answered using these two types of functions
include:
* How much will your bank deposit be worth
in five years, if it is compounded monthly?
* How will your car loan payment change if
you pay it off in three years instead of four?
* How acidic is a water sample with a pH
of 8.27
* How long will a medication stay in your
bloodstream with a concentration that
allows+ echve’
How thick should the walls of a spacecraft
be in order to protect the crew from harmful
radiation?

In thisTomits e T Ty
of situations that can modelled with
an exponential function or its inverse,
the logarithmic function. You will learn
techniques for solving various problems,
such as those posed above.

Unit 3

In Unit 3 we work with exponential functions, which are functions in this form:
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exponential
function

» a function of the form
y=c.wherecisa

constant (c > 0) and Note:
xis a variable - The base cannot be negative

- The base cannot be 0
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Fractions to a Negative Exponent — Shorter Method

Take reciprocal of the base and change the exponent to a positive exponent.

o - %

Evaluate.
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Chapter 7: Exponential Functions

7.1 Characteristics of Exponential Functions

Pre-Calc 12 - Unit 3
Page |

An exponential function is a function where the exponent includes a variable, and the base
is larger than zero. not equal to 1. Exponential functions are used to model many real-life
situations of change — such as population growth, radioactive decay and compound

interest.

For example -

Suppose you greet three people. @ @

Each person you greeted goes on to greet 3 different people. %
= I
PP 7‘
/

rr(q

7 F A

If this pattern continues, you can see that the number of people greeted grows very quickly.

Consider the function|y =3". ’
a) Complete the table, Then sketch

the graph of y =3" on the grid.

X A} L \
._3 -}:.Sﬁ(l—:'z_—]
-2 |3 e =y
R ES
o 3 F I
ENE
2 [3* =19

b) State the graph’s:
domain x| X € ’IKE

range {}] \J>0,yémb

y-intercept (o, D) e

@

x-intercept nene.

—
horizontal asymptote equation

y=°
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Example
a) Create a table, then n
sketch the graph of the 1
exponentj

functionfy =

on the grid.
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b) State the graph’s:

domain {)(b( € rl?\B range {” | ; >0, ¢ € TR;

y-intercept (o, x-intercept  none

horizontal asymptote equation j -0
y=c", when ¢>1 Grow

DEcAY
y=c",when 0<c<l i
(3 D) N
c>1 O<e<l

322
‘ Example 2

Write the Exponential Function Given Its Graph

What function of the form v = c* can be used to describe the graph shown?

7
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Your Turn

shown?

J;.u\ 4
0 L‘Z 25) ©
0 [ | \
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£ 4

What function of the form v = ¢ can be used to describe the graph

.SX

Where Can We See Exponential Growth/Decay?

https://studiousguy.com/exponential-growth-examples,
https://studiousguy.com/exponential-decay-examples,

Exponential growth is o pattern of data that shows a sharp increase over time. The graph of
inlly growing data i y plotted on a logarithmic scale. There are a number of

domains that make use of the coneept of exponentinl growth for research and growth purposes

such as bialogy, finance, . ics, business, ete.

Index of Article (Click to Jump)
Examples of Expooentinl Growth
 of Virvs

LSp
2 Finanee
2. Nuclear Chuin Reactions

TB p 340
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Exporential decay describies the process of reduction in the magnitude or valoe of 2 particular

quantity st n coasisten rate over a period of time. In other words. if a valise tends to mave
f

townrds zero rapidly, it is said to be exhibiti ial decay. Th P
expanentinl decay is being utilized by a variety of fields such as finance, biokagy, chemsistry,
playsics, ecology, archavology, et

Index of Article (Click to Jump)
Examples of Expanential Docay

1. Radioactive Decay

2. Reselling Cost of 2 Car

3. Popalation Declin

4 Treatment of Diseases


https://studiousguy.com/exponential-growth-examples/
https://studiousguy.com/exponential-decay-examples/

Example 3
Application of an Exponential Function

A radioactive sample of radium (Ra-225)
has a half-life of 15 days. The mass, m,
in grams, of Ra-225 remaining over time,
t, in 15-day intervals, can be modelled
using the exponential graph shown.
a) What is the initia! ni0ss of Ra-225
in the sample? What value does the
mass of Ra-225 remaining approach
: _ Koprod
as time passes? M T=0, 10 3 |
b) What are the domain and range of 0 31316187
this function? £ime 2o ogmaus || | fime(15.dayintervals) —>
c) Write the exponential decay model } Y

04

0:21

Mass of Ra-225 Remaining (g) |
o
Q

that relates the mass of Ra-225 bt X
i PO : Whetls 2 Y= 0.5
remaining to time, in 15-day intervals. yiw Gub -
d) Estimate how many days it would take for Ra-225 to decay to 30 of its
original mass. ( X

TB p 343, #6

Apply
6. Each of the following situations can be
modelled using an exponential function.
Indicate which situations require a value
of ¢ > 1 [growth) and which require a
value of 0 < ¢ < 1 (decay). Explain your

i £
choices. -
.. L. . y - 2 Q.'f-'""l
a) Bacteria in a Petri dish double their pt @
number every hour. g &
b) The half-life of the radioactive isotope \2 :©

actinium-225 is 10 days. Lfb*

) As light passes through every 1-m depth = =
of water in a pond, the amount of light S
available decreases by 20%. O 87(

d) The population of an insect colony or 7 -
triples every day. "

TB p 344: #11
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11. Money in a savings account earns
compound interest at a rate of 1.75%
per vear. The amount, A, of money in
an account can be modelled by the
exponential function A = P(1.0175),
where P is the amount of money first
deposited into the savings account and n
is the number of years the money remains
in the account.
a) Graph this function using a value of
P = $1 as the initial deposit.
b) Approximately how long will it take for
the deposit to triple in value?
¢) Does the amount of time it takes for a
deposit to triple depend on the value of
the initial deposit? Explain.

WINDOW .f/
Floti Flotz Flot: i =
\W1EL¢1. B17S I K Can=100 e
~MzB3 #zcl=18@
Wa= H-'mnf'
= $2€>f;1. Intersection
WWe= “res=11 ¥=63.325563 V=2

i 100
A% = 1(10175)F

@ »y=3

(63.326,3)

o 50

@ y=1000(1.0175)"

Y =300 i @
<ye step: (63.326. 3000)

2000

1000

-3000 -2000 -1000 L] 1000
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Al
- 4 Invest your
- money
- - wisely......
>
4 A )

Key Ideas

e An exponential function of the form
y=c¢,c>0,

is increasing for C > |

is decreasing for DL C £ l

is neither increasing nor decreasing

for c =1

has a domain of {X | x & [P\B

has a range of {y ly>o yé'ng

has a y-intercept of (o, l)

<
<

&

€

hasND x-intercept
has :ﬁlorizonta] asymptote #& 07 47‘,4,3,\ a =0

Textbook Practice
(7.1) p 342: 1, 3-8
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7.2 Transformations of Exponential Functions
Predict what will happen to the graph of y =5 when each of the following changes is

made to the equation:

(4
o— (- HC Ly ', visht

y=—2[5‘) VE %, 2 reflect army Y —axis

Herizontal stretch by a factor of ;

Horizontal translation
Vertical stretch by a factor of a Vertical transiation

y=4 (c)b(x—{} k<

If b < 0 then there is a reflection over the y-axis (horizontal reflection)
If a < 0 then there is a reflection over the x-axis (vertical reflection)

WB
TB, p 351 - do with a partner. Use small whiteboards as needed.

Unit 3 - Exponents and Logs Page 9



Transforming Exponential Graphs
Use the graph of y =4"to create the graph of y=47"""" -3,

Make a table of key points for the BASE function.

List all the transformations

Determine the mapping notation.

Make a table showing the final image points.

Draw in the horizontal asymptote, using a dotted line.

Plot the final image points, being careful not to cross the asymptote.

. Give the domain, range, and horizontal asymptote equation for the final, transformed
graph.

NowvswN e

%
Base Function Table y — H'

15 4

o 4

<5

= {
[l =

=1¢

x4 &)

5 1 Transformed Function Table =

4 (0)-5=-5 -3 = -2

t t — S-S -S| M-z
A \; vi)—toy~t-oi-+-at T T Ty TS )-S5 = ¢ [6-3=13
— — ~ Y3 Transformations are: HC i )
refect acwss Y =A4E
5 lefé
.3 Jaw‘(\

-5 o

Mapping is:
(y) = (43, y-2

Domain: ‘EX\X ¢ TP\B
Range: {y‘y>—3)jéﬂ7\}

Horizontal Asymptote Equation:

y:—S

Back to notes package, page 3:
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Creating Exponential Functions

The radioactive element americium is used in household smoke detectors. Am-241 has a
half-life of approximately 432 years. The average smoke detector contains 200 g of
Am-241. What is the exponential function that
models the graph showing the radioactive decay
of 200 ugof Am-241? (TB.p353)

AA

X

g

Amount of Am-241 (ug)
-

3

0 900 1800 2700 t.

Time (years) -+ J‘* 4(,%1 o
Coeed T
arn*?

HE by 432, snx
4 b H32 g + l A
deorn Ak amowrd Ly 2

(7.2) TB p 354: 1, 2, 3adeg, 4, 5, 6¢cd, 7ac, 11a, 12a

**Create the Equation, notes page 4 -
Do with a partner, using small whiteboards**
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Create the Fguatmn
1) The po ulan a towr\triples \,cr}fﬁ\,cam “?upposu TQCd e J’

town in thc yc bt
a) equation S ;hb ‘) é S
o

— HopD ( 3\> L0, 2008 Q‘SMMLL:{-E-

b) How many people would be living in the town in 20507

berz) = 20¢° 12,61¢, 779
€= ttooo(2) " gt Hpe b people

2) A bacterial culture doubl®s every 2 hours. This culture had 22 000 bacteria at time ¢ =\0.

aj) cquat[on% _ D_DDO (2>%

b) How many bacteria would be in the culture after 5 hours? Y‘DV’TJ- f‘l‘ J*’""’\ b

22 000 (;z) - 1244 SD. 79 neatsy ol becten
ﬂ L4 HSO j
3) The half-life of a radioactive sample is 4 hours. The sample size was originally 60 g. 1
a) equation t/Lf
A= oyt
- z

b) How many grams would be in the sample after 11 hours?

4) Fohal you descend into water, 5% of light is blocked. 57
(If you start with 100% of the light and 5% is blocked, what percentage of light do you still have?) —> q S °

a) equation £ Jecﬂ"v(/
ad <

A =Joo (0,%5) ! 0-95

b) What percentage of light would still pass through the water, at a depth of 15 meters?
Ky —_
A= ov(0-95)° = H46.229  x |H46.337

5) 85000 is invested at 7.2% compounded annually.

a) equation t/(
k= Spoo(1.072)

b) How much money would you have after 3 years?

A= #6159.62

Practice
(7.1) p 342: 1, 3-8
(7.2) TB p 354: 1, 2, 3adeg, 5, 6¢d, 7ac, 11a, 12a
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