Chapter 6 Section 2

Determine if the model represents exponential growth or
exponential decay. Then identify the initial amount and the
percent increase or decrease.

1y=12 2.y=0.78"

3.y=(—) 4, y=28+1,03"

5. y = 25,000 + 0.95* 6.y=2"
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Warm Up

Find the inverse of the function. Then graph the function
and Its Inverse in the same coordinate plane.

1.y=%x-5 2.y=-3x+7

3.y="T'9 4. y=(x+2)°
J_

5-y=x26 6.y="2X2.X20
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Cumulative Warm Up

What is the natural base e?
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Chapter 6 Section 2

Work with a partner. One way to approximate the natural base e is to
approximate the sum
1 1 1

i 458
o2 "1e2e3 1e2¢3¢4

1+l+
1

Use a spreadsheet or a graphing calculator to approximate this sum.
Explain the steps you used. How many decimal places did you use in
your approximation?
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Exploration 1

Work with a partner. Another way to approximate the natural base e
is to consider the expression

(1+l) 5

x

As x increases, the value of this expression approaches the value of
e. Copy and complete the table. Then use the results in the table to
approximate e. Compare this approximation to the one you obtained

in Exploration 1.

10! 102 108 104 s 108

X
X
(1+1)
X

Exploration 2

Work with a partner. Use your approximate value of e in Exploration 1
or 2 to complete the table. Then sketch the graph of the natural base
exponential function y = €*. You can use a graphing calculator and the
Ef key to check your graph. What are the domain and range of

y = €"? Justify your answers.

X -2 -1 0 L 2

Exploration 3
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Gy Core Goneept
| The Natural Base e

The natural base e is irrational. It is defined as follows:

X
As x approaches +, (l + l‘:) approaches ¢ = 2.71828182846.
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Core Concept

Simplify each expression.
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Example 1
Simplify the expression.
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€ Core Coneept

Natural Base Functions
A function of the form y = ae™ is called o satird base exponential finction.

* Whena > 0 and 7 > 0, the function is an iol growth functi

* When a > 0 and 1 < 0, the function is nn exponentinl decay function.
The gruphs of the basic funciions y = e*und ¥ = ¢~ ure shown.

exponential
decay

\exponential 5
| arowth
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Tell whether each function represents exponential growth or
exponential decay. Then graph the function.

ay=

36" b. f(x) = &%
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Example 2

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

1

4.y= Ee’ 5. y=4e™ 6. fix) = 26*
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G Core Goneept

Continuously Compounded Interest

When interest is compounded confingeits/v, the amount A in an account afier f -,
1 years is given by the formula

A= Pen

where P is the principal ond r is the annual interest rate expressed ns a decimal.

Core Concept

[ Your Friend’s Account

You and your friend each have
accounts that earn annual interest A
compounded continuously. The N
balance A (in dollars) of your
account after ¢ years can be modeled
by A = 4500¢”®, The graph shows
the balance of your friend's account
over time. Which account has a
greater principal? Which has a |
greater balance after 10 years? ' 141

Balance (dollars)

Example 3

S— _ A

7. You deposit $4250 in an account that earns 5% annual interest
compounded continuously. Compare the balance after 10 years with —
the accounts in Example 3. : i
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* Response Logs: “Right now | am thinking about ...” or “Tomorrow |
need to find out ..."
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