College algebra ~

@
m Class notes R
Exponential Functions and Their Graphs (section 6.3)

Definition: Exponential Function:

An exponentlal function is of the fo where a is a positive real number not equal

to 1. T The ‘number a is called the base d‘r growth factor ‘Notice the variable x is in the

W Th1s is what makes it an exponentlal function.

or ¥ = 00 CAE =l ) e

Domain: Since you could raise a positive number to any power and and get a real number out, there

—

are no real numbers we need d to exclude | from the domain. So, the domain of any exponential
mb = ——
Tunction is all real numbers. Ei = —
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expl 2: Consider y = ( ) Inspect the table and graph. .j"M \\ — T 2 = A
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Why does y=2" increase and y = [%J decrease? What do you think makes the difference?

it
Predict whether the following - functions would increase or decrease.
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) Definition: Natural Exponential Funetion:
f This is a special exponential function whose base is e, an irratio ber (meaning its decimal

| form does not terminate or repeat) approximately equal to 2.71828. The natural exponential

' function is f (x)=e"

e e

fQ Find the follo

a)e”

culator. Round to four decimal places.

_ Calculator You W111 see &
e e the second functlon of the
: LN button on the 1eft s1de

Optional Worksheet: Working with Exponential Functions
This worksheet will explore the two shapes we see with the graphs of exponential functions. It
will also review simplifying exponents and using function notation. Solutions are available

i

online.
u i

Review of Exponent Rules: You will use many of these rules as you manipulate expressions.

/iroduct mle@
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n = a

o —Rn
n ; Negative exponent rule: @ =~ = and

Power rule: (a"’) =a™” v_____‘c%_‘ﬁ P s a”

Power of a product rule: (a-5)" =a" - b"

Zero exponent rule: q® =1 (Here a cannot
be 0 because 0" is undefined.)

Quotient rule:

n . . .
=a  (if a isnon-zero and » isan

—n

aY a" -
Power of a quotient rule: (—] =— integer).
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¢~ _expl 4: Graph this function on the calculator. Use the standard window. This graph can be iz
thought of as a transformation. Can you see the mother function y =3* in this graph? A
y=3-3*
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We can use transformations to help graph these functions by hand. Recall the general shape of
F (x) a” when 0<a< 1 and When a> 1. Draw them right now below. What is the

»- mtercept of each ¢ graph‘? Do they have horizontal or vertical asymptotes'? % - Q X Q= (
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Worksheet: Exploring Exponential Functions:
We will look at the graphs of exponential functions, inclllld'mg those involving transformations.
We will also practice finding exponential values using the calculator. Y
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/'-’w\ expl 6: The value of a stock is given by the function V(f ) =5 8(1 —e ) +20 where ¥ is
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the value of the stock after time ¢, in months.
a.) Graph the function. Copy it here.

b.) Find V(1), ¥(2), V(4), ¥(6), and ¥(12). Interpret these values.
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Solving Special Exponential Equatwns.-
What would you say the solutlon 1:0 §i=5" 15‘7 50 with your gut. There 1s actually a pretty

F simple property that backs up what your gut probably told you.

Ca.n you use the
VALUE functlon St
under CALCULATE’?

et
EBase-Exponent Property: For any a> 0 and a#1, we know that
a*=a” ifandonlyif x=y. < 7 OOO
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Let’s look at this in action, but we may have to work to get our
equations in this perfect form.

Soif 3‘437 S
What must be true? =

expl 7y Solve the following equations.
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