172 Exponential and Logarithmic Functions Lesson #3: Exponential Functions

Exponential Function

The explorations on the previous page are examples of exponential functions.
An exponential function is a function whose equation is of the form

y =ab*

Comparing the Graphs y = 2* and y = (;)

a) State the values of a and b for y =2%and y = (
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b) Sketch the graph of the exponential function with

equation y = 2%, x € R, using the table of values and
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ketch the graph of the exponential function with

1 X
equation 'y = (2J , X € R, using the table of values
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d) An asymptote is a line whose distance from a given curve gets closer and closer to zero.
In the above graphs, the x-axis is a horizontal asymptote. Complete the following chart .

a\(>o

Equc}tion D in of F . R fF , x-intercepl| y-intercept Equat;'con(s)

(1] omain of FFunction ange of F'unction 0

Function of Graph | of Graph Asymptotes

yo2 *x =R g>o none (O,I) #:0
Ly =L None

y= 5 )( “ 0 ) '

4=0

e) Complete the following statements using the words “growth” or “decay”.

* flx) = 2" is an example of a

1 X i;
e flx) = (2) is an example of a 4&% function.

function.
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Exploring the Value of b in y = ab*, where a = 1

= x

a) By using a graphing calculator or other technology, sketch, the exzentlal functions with )(

equation: =
(i) y=3" é 5 }

(i) y= 10"
(iii)y=(§)

I >
(iv) y= ( 10 ) i
b) The value of b affects the steepness of the graph as x increases. Complete the following.
- When b > 1, the curve Qﬁ' more sharply as b increases.
- When 0 < b < 1, the curve more sharply as b decreases.
¢) Without using a graphing calculator, make a sketch of the graphs of:

i)y=5° ii) y=(02)" 3 :(_SL)A

d) Verify the solution in c¢) using a graphing calculator.

e) State the x-intercept for each of the graphs of the form y = b*.
Nore

f) State the y-intercept for each of the graphs of the form y = b™.

g) State the domain for each of the graphs of the form y = b™.

h) State the range for each of the graphs of the form y = b™.

>0

i) State the equation of the horizontal asymptote for each of the graphs of the form y = b*.

3=
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Class Ex. #1

Class Ex. #2
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Characteristics of the Graph of the Exponential Function f(x) = ab*

The following summarizes the basic characteristics of the graph of the exponential function
with equation y = ab™.

Use the information from the previous explorations to complete the following.
* The y-intercept is . * There is x-intercept.

¢ The x-axis is a

¢ The domain is

* The range is

e Fora>0,
- When b > 1, the function represents a function.
- When , the function represents a decay function .

* The value of b affects the steepness of the graph as x increases.
- When b > 1, the curve sharply as b increases.
- When 0 < b < 1, the curve sharply as b decreases.

* The value of a affects the vertical stretch of the graph. Choose the correct alternative.
- When a > 1, the stretch is a(n) (expansion / compression).
- When 0 < a < 1, the stretch is a(n) (expansion / compression).
- When a < 0, there is also a reflection in the (x-axis / y-axis).

Describe how the graph of the second function compares to the graph of the first function.

a) y=4x,y=2(4)x_2 b) y=2%y+4=-2°%

yozy whepbukbofz Gy Wlff“'
X2 %X-2  her I/m 2uaik ”/‘" 7" -3“ W"*:‘ Ké:/:

F25x heep by ool

1 X
Explain, using transformations, why the graph of y = (3) 1s a reflection in the y-axis

of the graph of y = 3" \) 3 _ 3—)(&

K =D —=x

uﬁ. On z-‘*,_‘r
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176 Exponential and Logarithmic Functions Lesson #3: Exponential Functions

ClassEx.#3 | Consider the function f(x) = 4°*2- 6. Without using a graphing calculator, determine

a) the dimain and range of the function R =%} 2

b) the y-i ircept of the graph of the function ; - J+L V-/'. éf,d/:

on .
2wk =(0,/0
tgi wt =(0,/0)

¢) the equation(s) of any asymptotes of the graph of the function
hon'z-pn/z/ ﬂ%qo;é-é 47" J - -6

Complete Assignment Questions #1 - #11

Assignment

1. State the x and y-intercepts for the graphs of the following:

a) lx)=2" b)) in)=(2)10° ¢ flx)=2'" d)y=(‘;)(§)

2. a) State the domain and range of the function f(x) = ab”*,a,b>0,x ER.

b) Which of the following transformations applied to the graph of y = ab*,a,b>0,x ER,
would result in a change to the domain of the function?

i) horizontal stretch about the y-axis ii) vertical stretch about the x-axis
iii) horizontal translation iv) reflection in the x-axis
v) reflection in the y-axis vi) reflection in the line y = x

¢) Which of the above transformations applied to the graph of y = ab”,a,b>0,x ER,
would result in a change to the range of the function?
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