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Module 5: Exponential Functions

Mr. Ali Abdalla

Lesson 5-1
Graphing Exponential Functions

Learn Graphing Exponential Growth Functions

P KEVCONCEPT ]
i Parent Function for Exponential Growth Functions

The function f(x) = b*, where b > 1, is the parent function for the family of
exponential growth functions with base b. The general shape of the graph of

1 f(x) = b*is shown below.

The x-axis is an

The domain of f(x) = b* is all real numbers. The range is y > 0.

m Graphy =b*forb>1

Graph y = 2%,

Solution
STEPT Make a table of values.

Domain
Range
y-intercept
Asymptote
End behavior.

asymptote of the graph. The graph rises from
An asymptote is a line that —> < > left to right, passing
a graph approaches more & through the points
and more closely. (0, 1) and (1, b).

L.

Grade 12 General - Reveal G +201003261312 1




Module 5: Exponential Functions Mr. Ali Abdalla

Graphy =ab* "+ kforb> 1

Graphy =4 - 2*~ ! — 3, State the domain and range.

Identify the value of k and write a function i
for the graph of j(x) = f(x) + k as it relates to
fix) = 3.5%
€ / > X
A

EXPONENTIAL GROWTH MODELS When a real-life quantity increases by a fixed
percent each year (or other time period), the amount y of the quantity after
tyears can be modeled by the equation

Alt)=al +n'

where a is the initial amount and r is the percent increase expressed as a
decimal. Note that the quantity 1 + ris the growth factor.

Grade 12 General - Reveal & +201003261312 o
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Module 5: Exponential Functions Mr. Ali Abdalla

SUBSCRIPTIONS Subscriptions to an online arts and crafts club have been
increasing by 20% every year. The club began with 40 members. Make a graph
of the number of subscribers over the first 5 years of the club’s existence. About
how many subscriptions are there after Year 47

MATCHING GRAPHS Match the function with its graph.
3. y=3+2* 4, y= -3 2%
B. ‘ . Ay '

=Y

(1,6) | |

(0, 2).

=¥

* MULTIPLE CHOICE The graph of which function is shown?
@ flx) =2(1.5"-1
[ =20.5+ 1
(C) flx)=3(1.5)"—1 = |
@ flx) =3(1.5%+1 s Vil >

3
A J

* MULTIPLE CHOICE The student enrollment E of a high school was 1310
in 1998 and has increased by 10% per year since then. Which exponential
growth model gives the school’s student enrollment in terms of ¢, where t is

the number of years since 19982

L.

A& E=0.1(1310)° E =1310(0.1)*
@© E=1.1(1310)" D E=1310(1.1)"
Grade 12 General - Reveal & +201003261312 3
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Parent Function for Exponential Decay Functions

The function f(x) = b*, where 0 < b < 1, is the parent function for the family

f(x) = b* is shown below.

f(x) = b*

The graph falls from 0<b<1)

left to right, passing

through the points ~ , The x-axis is an
(0, 1) and (1, b). - —y «—asymptote of the
* graph.

A
——

The domain of f(x) = b* is all real numbers. The range is y > 0.

Graphy =b"for0<b<1

- KEY CONCEPT For Your Notebook

of exponential decay functions with base b. The general shape of the graph of

Graphy = (

DS |

[ (5

Solution

Domain
Range
y-intercept
Asymptote
End behavior.

L.

Grade 12 General - Reveal w +201003261312
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Module 5: Exponential Functions Mr. Ali Abdalla

Graphy=ab* "+ kforo<b<1

Graphy = 3(

+1
%)x — 2. State the domain and range.

EXPONENTIAL DECAY MODELS When a real-life quantity decreases by a fixed
percent each year (or other time period), the amount y of the quantity after
tyears can be modeled by the equation

A@®) =al -1’

where a is the initial amount and r is the percent decrease expressed as a
decimal. Note that the quantity 1 — ris the decay factor.

m Solve a multi-step problem

SNOWMOBILES A new snowmobile costs $4200. The
value of the snowmobile decreases by 10% each year.

» Write an exponential decay model giving the
snowmobile’s value y (in dollars) after t years.
Estimate the value after 3 years.

SNOWMOBILE The value of a snowmobile has been decreasing by 7% each
year since it was new. After 3 years, the value is $3000. Find the original cost
of the snowmobile.

Grade 12 General - Reveal g +201003261312 5
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Mr. Ali Abdalla

Graph the function. State the domain and range.

* MULTIPLE CHOICE The graph of which function
is shown?

® y=2(-3) y=-22]

© y=—2} @ y=2-%f

-

* MULTIPLE CHOICE What is the asymptote of the graph of y = (—

@ y=-3

A

® y= -2 © y=2

Yy
)
> X
v
l'x—2 ?
5 o= B
@ y=3

Determine whether each function represents exponential growth or exponential decay.

a.flx)=5%

b. g0 = (3)]

et = (3)
d. j(x) = 1.05 X
e. k(x) = 0.85 %

L.

Grade 12 General - Reveal

&) *+201003261312 6
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X
(—%) for x < —1
2x + 4 forx = —1
shown in the graph.

Consider f(x) = { and g(x)

Part A Graph f(x).

Part B Which function has the lesser relative
minimum?

.
-~
]

A
L o S T

4 B - —1-1\7 1 2 3

Part C Compare the y-intercepts and end behavior of f(x) and g(x).

Identify the value of k and write a function g(x) for each graph as it relates to f (x).

y

L

11. f(x)=2*, gx)=f(x)+k A
? g(x)
|
-3
12. f(x) =3%, g(x) =f(x)+k
y
& g(x)
< o T TR T e
13. f(0) =(3) , g@ =k - f(®) R
y
ll\
g)
D e 8 1 2 3 4
—4
Grade 12 General - Reveal y +201003261312
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Lesson 5-2

S

Learn Solving Exponential Equations
Property of Equality for Exponential Equations

Algebra  If b is a positive number other than 1, then b* = b’ if and only
+ ifx=y.

I° Example If3* =35 thenx = 5.1f x = 5, then 3% = 35,

Solve each equation.

1. 252x+3 = 255x— 9 2. 98x—4_g3x+6
3.4¥ > =16>"3 4. 43x—3 — g4x—4
§, 9—Xx+5— 976x—10 6. 1253x —4 — 254x +2
| Grade 12 General - Reveal (& +201003261312 1
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Solve each equation.

27, ()" = 28, (3) =2
37, (28_?)2x+1 _ (%)—3}(-&1

GUIDED PRACTICE

Solve the equation.
i, 9% =g 2. 1007+ =1000% "2 3. 8% "=

Compound Interest
Consider an initial principal P deposited in an account that pays interest at

an annual rate r (expressed as a decimal), compounded n times per year.
The amount A in the account after ¢ years is given by this equation:

[ nt
A= P(.1 i %)

Grade 12 General - Reveal W +201003261312
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7. INTEREST Bianca invested $5000 in an account that pays 5% annual interest.
a. Write a function that represents the value in Bianca’s account y after x years.

b. After how many years will the value in Bianca’s account be $25,0007 Round to the nearest
tenth if necessary.

FINANCE If Aisha deposits $500 in a checking account that pays 0.9% annual interest
compounded twice a month, what will be her account balance in 25 years?
Round to the nearest cent.

11. BANKING Siobhan deposits $1200 into a savings account that pays 5.2% annual interest
compounded monthly. What will be the balance after 4 years? Round to the nearest cent.

12. INVESTING Nancy deposits $2500 into an investing account that pays 6.1% annual
interest compounded quarterly. What will be the balance after 10 years? Round to the nearest cent.

Grade 12 General - Reveal ) +201003261312 10
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Module 5: Exponential Functions Mr. Ali Abdalla

FINANCE You deposit $2000 in an account that pays 4% annual interest.
Find the balance after 3 years if the interest is compounded daily.

I Words  Let b> 1.Then b* > bYif and only if x > y, and b* < b if and only if x < .

Example If 2% > 26 then x > 6. If x > 6, then 2% > 26,

L.

operty also holds true for <
Solve 272X+ 6 > 81X — 5, Solve 125X 2 < 254 —7
1 \6x—3 Sr=9 4x — 8 2x+6
15. (55)  >6% 16. 644~ 8 < 256
Grade 12 General - Reveal > +201003261312 11
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SXERMS 1 22X
17. (55) <953 18. (3) <2751
Ay siBn 1l Al Sx il - (] A=B3xEE
19. (g) > (33) 20. 9%+ 1 < (5,7)

41, 254 +1 = 1252

L.

Grade 12 General - Reveal
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Challenge Solveforx: 168 + 1618 4+ 16!8 + 168 = 4~

L.

Grade 12 General - Reveal
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