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Algebra 1

After completion of this unit, you will be able to ...

Unit 10: Exponential Functions

Learning Goal 10.1: Exponential Functions

Learning Target #1: Graphs and Transformations of Exponential Functions
+ Evaluate an exponential function

+« Graph an exponential function using a xy chart

¢« (Create an exponential function from a table or graph
¢ Transform an exponential function by translating, stretching/shrinking, and reflecting
¢ Identfiy transformations from a function

March 16, 2020

Notes

¢ Identify domain, range, intercepts, zeros, end behavior, extrema, asymptotes, and intervals of increase/decrease
¢ Calculate the average rate of change for a specified interval from an equation or graph
¢ Create exponential models and use them to solve problems
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Aleebra ] Linit 10: Exponential Functions Notes
Day 5 — Applications of Exponential Functions — Growth/Decay

Review of Percentages: In order to be successful at creating exponential growth and decay functions, it is
important you know how to convert a percentage to a decimal. Remember percentages are always out of

100. . t .
Option 1: V\'\GVQ de ™M A Option 2: * I 0 O
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Exponential Growth aniDecs

As you have dlready begun to notice, we have been discussing growth and decay quite a bit with exponential
functions. You already know how to identify a growth and decay function just from looking at the equation. In
case you have forgotten, here are a few practice problems:

A.yzs@ B. f(x) :zu?x C. hix) :0.2® D.y:%x E.y="%({.01
bt - -1t b-oga9a |=]0]

5//‘\va QID/ Ny j \/ j |

Exponential Growth is where a quantity increases over time where exponential decay is where a quantity
decreases over time. When we discuss exponential growth and decay, we are going to use a slightly different
equation than y = ab*. When you simplify your equation, it will look like v = abx, but to begin, you will use the
following formulas:

Exponential Growth Exponential Deca
y=d(l =" v=m1-ﬁf§
where a=0 )( where a>=0
y = final amount {k d\ y = final amount
—a=Jnitial amount < a = inifial amount
r = growth rate (express as decimal) r = decay rafte (express as decimal)
f=time t =time
(1 +r) represents the growth factor (1 —r) represents the decay factor
/N

/ N\
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Finding Growth and Decay Rates

Example 1: Identify the following equations as growth or d coy Then identify the initial amount, growth/ cc:
factor, and the growth/decay percent.

o.y:3’.5[l.0-:£1/f L{l Q ( \ b. f(t) = IOOO ﬂ q l B
G.rrt)wfhj’Deccly: é S‘ ( . J 3 B l Growth/j @ b d I 0 0{ 5
Initial Amount: Initial Amount: | |

‘GrowfaDecuy Factor: Growth/Decay Factor: __° L/\/
Deccly Percent: ,2 /

Growth/Decay Percent: _S_/
Y- x ( | 4 V\ QL A ‘\l — 1

c.gf) = 4_00{0.225]‘4_ d.y= 2,_520{12}1
Growth/Decay: _ & , _ 0 CT 2 5 Growth/Decay: 9__ ' | —
Initial Amount: 4 0 0 ml Amount: 2 > z b 2’ ‘ -

Growth/Decay Foctor ,n"Deccly Factor:yg Z 6 . —2_.

Grow’rhf@Perceni 7 b s J Growth/Decay Percent: /l 6_

J >

Growth and Decay Word Problems

- | 4
Example 2: The original value of a painting is d the valugincreases b\gmch Write an
exponential growth function to model this situation. Then find the value of the ainting ears. °
r Decay: N c) _(
Starting value (a): ' 'ﬂ I - a (l 1_ (g
Rate [osode(:lmoﬂ 1/ O O Gl 4 —
a/7n/1
1 [ 4

! ) «tle/)

N
Function: ) _—
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Algebra 1 Unit 10: Exponential Funefions = V Notes
Example 3: The populcﬁion of a town is decreasing at a rate &f 1% @er year._In 2000, there were eople.
Write an exponential decay function fo model this situation. Then find the population in 2008.

Growth or@

Starting value [o}:i _
- . o
Rate (as a decimal): )/. ~ 2_ 6 D o} I ?J b

Funchion: MJDUD I— ol)& 4L J

d P 165, st \1w

Example 4: Tfi ccr)qf of tuition at a college is 2,0000and is increasing at arate o eryear. Find the cost of

tuition after

r Decay:

Starting value (a): I 2 ©D ®
Rate (as a decimal): C / /_ o D (‘

L s
Funcion: %: / 1580 (| + 6L) ,FJ_\/;,}L,/C’\7Z

Example 5: The value of a caris $18,000 and is depreciating at a rate of 12% per year. How much will your car
be worth after 10 years?

Growth or Decay:

Starting value (a):
Rate (as a decimal):

Function:

Example é: A bungee jumper jumps from a bridge that is 500 feet high. The diagram shows the bungee
jumper's height above the ground at the top of each bounce. What is the bungee jumper’s height at the top
of the 5 bounce?

Q_ -
& = Growth or Decay:

Starting Value:

First bounce
200 ft

Rate (as a decimal):

A Function:

Third bounce
3zt
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