Chapter 6 Section 1

| Complete the table.
1.y =3x 2.y=2" 3.y=3"
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Warm Up

' Simplify the expression.
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Ecsential Question

What are some of the characteristics of the

graph of an exponential function?
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Chapter 6 Section 1

Work with a partner. Match each exponential function with its graph.
Use a table of values to sketch the graph of the function, if necessary.

a. f{x)=2" b. f{(x) = 3" c. f(x)=4"
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Exploration 1

1 F.

Exploration 1D-F

Work with a partner. Use the graphs in Exploration 1 to determine
the domain, range, and y-intercept of the graph of f (x) = b*, where
b is a positive real number other than 1. Explain your reasoning.

Exploration 2
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Parent Function for Exponential Growth Functions

The function fty) = b4, where » > 1, is the parent lunction for the family of
exponential growth functions with base 5. The graph shows the general shape
of an exponential growth function,
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fn) = !z;:. .
(b 1) | The graph rises trom

o ~ = | left to right, passing
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The x-axls is an asymptote of (0, 1) th &) through the poinls

the graph. An asymps sal L (0, 1) and {1, b).

| line that a graph approaches X ——

| mote and more ciosely;

The donin of f{v) = h¥is all real numbers, The rnge is y > 0.

Core Concept
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Parent Function for Exponential Decay Functions

“The function f() = »¥, where 0 < & < 1. is the parent function for the family of
exponential decay functions with base b, The graph shows the general shape

of un exponential decay function
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The domain of f(x) = b7 is all real numbers. The rnge is y > 0.
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Core Concept

Tell whether each function represents exponential growth or
exponential decay. Then graph the function.
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‘ Tell whether the function represents exponential growth or
exponential decay. Then graph the function.

| 2Y

1Ly=4 2.y= |Z
|y y (3]
|

3. F(x) = (0.25)" 4.f(x)= (1.5)

Monitoring Progress 1-4

The value of a car y (in thousands of dollars) can be approximated
by the model y = 25(0.85)', where ¢ is the number of years since
the car was new.

a. Tell whether the model represents exponential growth or
exponential decay.

se . €5 0¢.85 L\ —doatouy
b. Identify the annual percent increase or decrease in the value

of the car. .%5: \_? - .\s O(|5‘/.

¢. Estimate when the value of the car will be $8000.
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Example 2

In 2000, the world population was about 6.09 billion. During the next
13 years, the world population increased by about 1.18% each year.

| a Write an exponential growth model giving the population y (in
billions) ¢ years after 2000. Estimate the world population in 2005.

« a(.\\-r\h
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|
| b. Estimate the year when the world population was 7 billion,
|

Example 3
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You deposit $9000 in an account that pays 1.46% annual interest. Find
the balance after 3 years when the interest is compounded quarterly.

A= PR .
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Dovoance ofwer 3 yeowd
$ Q403.3\
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Example 5

7. The amount y (in grams) of the radioactive isotope iodine-123
remaining after t hours is y = a(0.5)""*, where a is the initial amount (in
grams). What percent of the iodine-123 decays each hour?

O\oow 5.\4°1

8. WHAT IF? In Example 5, find the balance after 3 years when the
interest is compounded daily.

»Qu0a.45

Monitoring Progress 7-8

« Response Logs: Select from: "At first | thought ... but now | think i
or "What confused me the most was ..." or | was successful in ...."

Closure




Chapter 6 Section 1

5. WHAT IF? In Example 2, the value of the car can be approximated
by the model y = 25(0.9)". Identify the annua! percent decrease in the
value of the car. Estimate when the value of the car will be $8000.

N o 10% oher \0. € yrs

6. WHAT IF? In Example 3, assume the world population increased by
1.5% each year. Write an equation to model this situation. Estimate the
year when the world population was 7 billion.

W= L. 0Al, ovs)*®
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Monitoring Progress 5-6

The amount y (in grams) of the radioactive isotope chromium-51
remaining after t days is y = a(0.5)"%, where a is the initial amount
(in grams). What percent of the chromium-51 decays each day?
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Example 4

G) Core Concept

|
|
|
‘ Compound Interest

Cansidler an initial principal P deposited in an account that pays interest al an
annuul rate £ (expressed as a decimal), compounded n times per year. The amount
A in the account after 7 years is given by

-
A=P(l+l'—l) .
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