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Tell whether each function represents exponential growth or decay.  Then find the y-intercept.



1.          ____________________	2.       _____________________
		          ____________________			        _____________________




3.      ____________________          4.               _____________________
		          ____________________			        _____________________
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4. Suppose you deposit $2000 in a savings account that pays interest at an annual rate of 4%.  If no 
    money is added or withdrawn from the account, answer the following questions.
a. How much will be in the account after 3 years?
b. How much will be in the account after 18 years?
c. How many years will it take for the account to contain $2500?
d. How many years will it take for the account to contain $3000?




5.    Bacteria reproduce, or grow in number, by dividing.   If we have 1 bacteria and it doubles every 
	hour, how many bacteria would we have after 25 hours.   If we have 100 bacteria and 
	double every hour, how many would we have after 25 hours?# bacteria
hour
# bacteria
hour


 










Example 5 is an example of _______________________________.




An equation for exponential growth is          where  a = __________________________
								   x = ___________________________
								   b = ___________________________

b  is the ____________________ or ___________________ factor.

Predict the population of bacteria for each situation and time period.
6.   225 bacteria that triple every hour for 7 hours

7.   340 bacteria that double every half hour for 6 hours



When something increases or decreases by a percent it is an exponential growth or decay.  The growth or decay factor will be ___________________________  where  r = _________________.

So the equation becomes:          where   a = _______________________________
							r = _______________________________
							t = _______________________________


8.  The population of the United States was 248,718,301 in 1990 and was projected to grow at a rate
     of about 8% per decade.   Predict the population, to the nearest hundred thousand, for 2025.
        





9.   The rate at which caffeine is eliminated from the bloodstream of an adult is about 15% per hour.
	An adult drinks a caffeinated soda, and the caffeine in his or her bloodstream reaches a peak
	of 30 milligrams.  Predict the amount, to the nearest tenth of a milligram, of caffeine 
	remaining 1 hour after the peak and 4 hours after the peak.




10.   A new computer that sells for $1350 depreciates 14% per year.  What is its estimated value
	after 5 years?  Round to the nearest ten dollars.




11. For the given annual rate of change, find the corresponding growth or decay factor.

     +500%				+250%				-50%				-2



Write an exponential function to model each situation.  find each amount after the specified time.
5. A population of 120,000 grows 1.2% per year for 15 years.




6. A population of 1,860,000 decreases 1.5% each year for 12 years.
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Identify each function o situation as an example of exponential growth or decay.
Whatis the y-intercept?
0Oy = 120095 By =0252)*

Since 0 < b < 1, the function Since b > 1, the function

represents exponential decay. represents exponential growth.
‘The y-intercept s (0, a) = (0,12) ‘The y-intercepts (0, a) = (0, 0.25).

{3 You put $1000 into a college savings account for four years. The account pays
5% interest annually.
“The amount of money in the bank grows by 5% annually. It represents exponential
growth. The y-intercept is 1000, which is the dollar value of the initial investment.

Q Got It? 2. Identify each function or situation as an example of exponential growth or

decay. What s the y-intercept?

a.y = 3(#Y) b,y = (075

€. You put $2000 into a college savings account for four years. The account
pays 6% interest annually.
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Practice and Problem-Solving Exercises

@.Pvad e Graph each function.
0.y =6 1.y = 3007 12, y = 1000(2)°
18, f) = 203 15.5() = 15 16,y = 86)°

Without graphing, determine whether the function represents exponential
growth or exponential decay. Then find the y-intercept.

18, y = 129(163)° 19. flx) = 2(065)* 2.y = 12(}5)’

2. 1) = A(E)X 23,y = 045(3)* 2.y = ﬁ(ﬁ)‘

26. Interest Suppose you deposit $2000 in a savings account that pays
interest at an annual rate of 4%. If no money is added or withdrawn
from the account, answer the following questions.

. How much will be in the account after 3 years?

b. How much will be in the account after 18 years?

. How many years will it take for the account to contain $25007
d. How many years will it take for the account to contain $3000?

<
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Graph each function. @ 9. Error Analysis A classmate says that the growth
5. A(1) = 3(.04)" 6. A1) = 700.6)" factor of the exponential function y = 15(0.3)* is 0.3,
Whatis the student's mistake?

4 SseeProblem1.
13y = 9B)
17y = 2%

4 See Problem 2.
2.y = o.a(g)‘

25 fl) = 2%

4 See Problems 3 and 4.
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For exponential growth y = ab, with b > 1, the value bis the growth factor.

A quantity that exhibits exponential growth increases by a constant percentage each
time period. The percentage increase 7, written as a decimal,is the rate of increase or
growth rate. For exponential growth, b = 1 + .

Forexponential decay, 0 < b < 1 and bis the decay factor. The quantity decreases by
a constant percentage each time period. The percentage decrease, r, is the rate of decay.
Usually a rate of decay is expressed as a negative quantity, so b = 1 + r.

T ey concept el Ghandony

You can model exponential growth or decay with this function.

Amount after t Rate of growth (r > 0)
time periods or decay (r < 0)

Alt) = a1 + 1)t
Number of

Inital amount )
time periods

For growth or decay to be exponential, a quantity changes by a fixed percentage each
time period.

%}m Modeling Exponential Growth

You invested $1000 in a savings account at the end of 6th grade. The account pays 5%

n Out
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You invested $1000 in a savings account at the end of 6th grade. The account pays 5%
annual interest. How much money will be in the account after six years?
Step 1 Determine if an exponential function is a reasonable model.
‘The money grows at a fixed rate of 5% per year. An exponential model is
appropriate.
Step 2 Define the variables and determine the model.
Let £ = the number of years since the money was invested.
Let A(f) = the amount in the account after each year.
m Areasonable modelis A(f) = a(1 + r)'.
et b | Step3 Use the model to solve the problem.
rate r? A(6) = 1000(1 + 0.05)° Substitute a = 1000, r = 0.05, and t = 6,
Itis the annual interest - 5
e | 1000(1.05) Simplify.
decimal: 5% = 0.05. ‘ = $1340.10
‘The account contains $1340.10 after six years.
e Got f? 3. Suppose you invest $500 in a savings account that pays 3.5% annual interest.
How much will be in the account after five years?
v
I3
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Suppose you invest $1000 in a savings account that pays 5% annual interest. I you
‘make no additional deposits or withdrawals, how many years will it take for the
account o grow (0 atleast $15007
How can you make k ||
a table to solve Define the variables. g
this problem? ~ Let t = the number of years.
Dale ‘"”;ﬁ';ﬂ? 2 Let A(f) = the amount in the account
enter tinto a graphing Chientecs
calalator. Then you can Determine the model _ G
| inpec bl 0 find A(1) = 1000(1 + 0.05) -l
the solution, =1000(1.05)"
Make a table using
the table feature on a 0
graphing calculator. Find d e
the input when the output B
51500, Ry
e
Yi- 1551 32821598
The account pays inerest i i
only once ayear. The ~ The account will not contain $1500 until
balance after the th the ninth year. After nine years, the balance
year is not yet $1500. will be $1551.33, H
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onlf onceayoanThe The account will not contain $1500 until
balance after the 8th ~ the ninth year. After nine years, the balance
yearsnotyet $1500. will be $1551.33.

(€] \s Got It? 4. a. Suppose you invest $500 in a savings account that pays 3.5% annual
interest, When will the account contain at least $6507
b. Reasoning Use the table in Problem 4 to determine when that account will
contain atleast $1650. Explai

Exponential functions are often discrete. In Problem 4,
interestis paid only once a year. So the graph consists of
individual points corresponding to ¢ = 1,2,3, and so
on. Itis not continuous. Both the table and the graph
show that there is never exactly $1500 in the account
and that the account will not contain more than $1500
until the ninth year.

Account Balance

To model a discrete situation using an exponential
function of the form y = ab?, you need to find the
growth or decay factor b. If you know y-values for two
consecutive x-values, you can find the rate of change r,

andthen find busing r = 5 and b = 1 + .
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N b ASSERD
Objective To model exponential growth and decay
m You are to move the stack of 5 rings to another
post. Here are the rules.
- A move consists of taking the top ring from
5 one post and placing it onto another post.
| et * You can move only one ring at a time.
- Do not place a ring on top of a smaller ring.
What is the fewest number of moves needed?
How many moves are needed for 10 rings? 20 rings? Explain.
B torron\  The number of moves needed for additional rings in the Solve It suggests a pattern that |
Vocabulary approximates repeated multiplication. |
< il > Il
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Lesson X
Vocabulary
exponential
function

« exponential
growth

« exponential
decay.

« asymptote

« growth factor

« decay factor

How does making a
table help you sketch
the graph?

The table shows
coordinates of several
points on the graph.
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Chapter 7 Exponential and Logarithmic Functions

Setings | Help | Sign Out

rch 19 Instructor View

ine nuMmDer or MOoves Needed 10 QAIIONAL FINS 1N te SOIVe IT SUGEESTS A pattern tat
approximates repeated multiplication.

Essential Understanding You can represent repeated multiplication with a
function of the form y = ab* where bis a positive number other than 1.

An exponential function is a function with the general form y = al, a # 0, with
b >0, and b # 1. In an exponential function, the base b is a constant. The exponent x.
is the independent variable with domain the set of real numbers.

Graphing an Exponential Function

Whatis the graph of y = 27
Step 1 Makea table of values. Step 2 Plotand connect the points.
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€] s Got 12 1. Whatis the graph of each function?
ay=4 by (13) oy =20
d. Reasoning What generalizations can you make about the domain,
range, and y-intercepts of these functions?

Exponential exponential growth and exponential decay.
Growth and Decay

W ‘Two types of exponential behavior are

For exponential growth, as the value of x

increases, the value of y increases, For

‘exponential decay, as the value of x increases,

the value of y decreases, approaching zero.

Exponential

Ex |
ponential P

Decay

‘The exponential functions shown here are asympiotic ]
10 the x-axis. An asymptote is a line that a graph
approaches as x or y increases in absolute value. The x-axds s an asymprote.

For the function y = ab?,

« ifa>0and b > 1, the function represents exponential growth.

« ifa>0and0 < b < 1, the function represents exponential decay.
In either case, the y-intercept s (0, @), the domain is all real numbers,
the asymptote s y = 0, and the range is y > 0.

<
‘Copyright © 2014 Pearson Education, Inc_ Allrights reserved__Legal otice | Privacy Policy | Permissions | Support | Feedback

109 PM

@gae e 10/21/2014





