Pre-Class Problems 14 for Wednesday, March 21
These are the type of problems that you will be working on in class.

1.
Determine the horizontal asymptotes for the graph of the following rational functions (if any).  If the function has a horizontal asymptote, determine if the graph crosses the asymptote.
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2.
Determine the vertical  and horizontal asymptotes for the graph of the following rational functions (if any).  If the function has a horizontal asymptote, determine if the graph crosses the asymptote.  Then sketch the graph of the rational function.
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Discussion of Exponential Functions

Sketch of the graph of Exponential Functions
3.
Graph the following exponential functions.
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4.
Sketch the graph of the following functions.  State the domain of the function and use the sketch to state the range of the function.
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Problems available in the textbook:  Page 362 … 13adj, 14adj, 15adj, 25 – 36, 39 – 62, 67 – 86, 91 – 94 and Examples 1ad, 3 – 11 starting on page 346.  Page 423 … 15 – 36 and Examples 1 – 3 starting on page 415.
SOLUTIONS:

1a.

[image: image25.wmf]15

8

6

4

)

(

2

2

+

-

-

=

x

x

x

x

x

h






       Back to Problem 1.
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Thus, 
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 is a horizontal asymptotes for the graph of the rational function h.

The graph of the rational function h will cross the horizontal asymptote 
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The graph of the rational function h will cross the horizontal asymptote 
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Answer:
Horizontal Asymptote:  
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Graph crosses horizontal asymptote at 
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       Back to Problem 1.
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Thus, 
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 is a horizontal asymptotes for the graph of the rational function f.

The graph of the rational function f will cross the horizontal asymptote 
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Answer:
Horizontal Asymptote:  
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Graph crosses horizontal asymptote at 
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       Back to Problem 1.
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Thus, 
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 is a horizontal asymptotes for the graph of the rational function g.

The graph of the rational function g will cross the horizontal asymptote 
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Answer:
Horizontal Asymptote:  
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Graph crosses horizontal asymptote at 
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       Back to Problem 1.

[image: image70.wmf]3

3

2

3

3

3

2

3

7

2

5

16

4

1

7

2

5

16

4

1

)

(

x

x

x

x

x

x

x

x

x

x

x

x

x

h

-

+

+

-

=

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

+

-

=


As 
[image: image71.wmf]¥

-

®

x

 and as 
[image: image72.wmf]¥

®

x

, 
[image: image73.wmf]0

5

0

0

0

5

0

0

0

)

(

=

=

-

+

+

-

®

x

h

.

Thus, 
[image: image74.wmf]0

=

y

 is a horizontal asymptotes for the graph of the rational function h.

The graph of the rational function h will cross the horizontal asymptote 
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Answer:
Horizontal Asymptote:  
[image: image82.wmf]0

=

y



Graph does not cross the horizontal asymptote.
1e.
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       Back to Problem 1.
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This rational function does not have any horizontal asymptotes.

Answer:
None
1f.
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       Back to Problem 1.
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This rational function does not have any horizontal asymptotes.

Answer:
None
2a.
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       Back to Problem 2.

[image: image94.wmf]3

7

0

7

3

-

=

Þ

=

+

x

x



Vertical Asymptote:  
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Horizontal Asymptote:  
[image: image100.wmf]2

=

y


The graph of the rational function f will cross the horizontal asymptote 
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  False Equation
Thus, the equation 
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 does not have a solution.  Thus, the graph does not cross the horizontal asymptote.
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x-intercept(s):
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y-intercept:
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 is the y-intercept of the graph
Sketch of Graph:  Given in class.
2b.
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       Back to Problem 2.
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Vertical Asymptotes:  
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Horizontal Asymptote:  
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The graph of the rational function g will cross the horizontal asymptote 
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Graph crosses horizontal asymptote at 
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x-intercept(s):
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Back to Problem 3.
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Back to Problem 3.

In order to graph the function  g  given by  
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Back to Problem 3.

In order to graph the function  h  given by  
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      The Drawing of this Graph


The  y-intercept of the graph of the function is the point 
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Back to Problem 4.

The domain of  f  is the set of all real numbers.

To graph the function  f, we set  
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Back to Problem 4.

The domain of  g  is the set of all real numbers.

To graph the function  g, we set  
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Back to Problem 4.

The domain of  h  is the set of all real numbers.

To graph the function  h, we set  
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Back to Problem 4.

The domain of the function is the set of all real numbers.
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Back to Problem 4.

The domain of  f  is the set of all real numbers.

To graph the function  f, we set  
[image: image418.wmf]y

x

f

=

)

(

 and graph the equation


[image: image419.wmf]1

3

4

-

-

=

-

x

e

y

.


[image: image420.wmf]Þ

-

-

=

-

1

3

4

x

e

y

  
[image: image421.wmf]4

3

1

-

-

=

+

x

e

y


The graph of  
[image: image422.wmf]4

3

1

-

-

=

+

x

e

y

  is the graph of  
[image: image423.wmf]x

e

y

3

-

=

 shifted 4 units to the right and 1 unit downward.






       The Drawing of this Sketch

The range of the function is  
[image: image424.wmf])

1

,

(

-

¥

-

.

The y-coordinate of the y-intercept is obtained by setting 
[image: image425.wmf]0

=

x

 in the equation 
[image: image426.wmf]1

3

4

-

-

=

-

x

e

y

.  Thus, we have that 
[image: image427.wmf]1

3

4

-

-

=

-

e

y

.  Thus, the y-intercept is the point  
[image: image428.wmf])

1

3

,

0

(

4

-

-

-

e

.

NOTE:  The horizontal shift of 4 units to the right is determined from the expression  
[image: image429.wmf]4

-

x

  in the equation 
[image: image430.wmf]4

3

1

-

-

=

+

x

e

y

 and the vertical shift of 1 unit downward is determined from the expression  
[image: image431.wmf]1

+

y

  in the equation.
Definition  The exponential function  f  with base b is the function defined by 
[image: image432.wmf]x

b

x

f

=

)

(

, where 
[image: image433.wmf]0

>

b

 and 
[image: image434.wmf]1

¹

b

.

The domain of  f  is the set of real numbers.  That is, the domain of   f  is 
[image: image435.wmf])

,

(

¥

¥

-

.

The range of  f  is the set of positive real numbers.  That is, the range of  f  is 
[image: image436.wmf])

,

0

(

¥

.

Definition  The natural exponential function is the exponential function whose base is the irrational number e.  Thus, the natural exponential function is the function defined by 
[image: image437.wmf]x

e

x

f

=

)

(

, where 
[image: image438.wmf].

.

.

.

718281828

.

2

=

e

.

Notation:  Sometimes, 
[image: image439.wmf]x

e

 is written 
[image: image440.wmf])

(

exp

x

.

Recall the following properties of exponents, where  m  and  n  be integers:

1.

[image: image441.wmf]n

m

n

m

a

a

=

)

(


2.

[image: image442.wmf]n

m

n

m

a

a

a

+

=


3.
If  
[image: image443.wmf]0

¹

a

, then  
[image: image444.wmf]n

m

n

m

a

a

a

-

=

  if  
[image: image445.wmf]n

m

>

   OR   
[image: image446.wmf]m

n

n

m

a

a

a

-

=

1

  if  
[image: image447.wmf]m

n

>

.

4.
If  
[image: image448.wmf]0

¹

a

, then  
[image: image449.wmf]1

0

=

a

.

5.
If  
[image: image450.wmf]0

¹

a

 and  n  is positive, then  
[image: image451.wmf]n

n

a

a

1

=

-

.

6.

[image: image452.wmf]n

n

n

b

a

b

a

=

)

(


7.
If  
[image: image453.wmf]0

¹

b

, then  
[image: image454.wmf]n

n

n

b

a

b

a

=

÷

ø

ö

ç

è

æ

.

8.
If  
[image: image455.wmf]0

¹

a

  and  
[image: image456.wmf]0

¹

b

  and  n  is positive, then  
[image: image457.wmf]n

n

a

b

b

a

÷

ø

ö

ç

è

æ

=

÷

ø

ö

ç

è

æ

-

.

9.

[image: image458.wmf]n

m

n

m

a

a

=

/


Back to the top.

The sketch of the graph of  
[image: image459.wmf]x

b

y

=

, where 
[image: image460.wmf]1

>

b

  OR  the sketch of the graph of  
[image: image461.wmf]x

b

y

-

=

, where 
[image: image462.wmf]1

0

<

<

b

:

NOTE:  
[image: image463.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image464.wmf]1

0

<

<

b

, then  
[image: image465.wmf]1

1

>

b

.

The  y-intercept of the graph of the function is the point 
[image: image466.wmf])

1

,

0

(

.

The horizontal line 
[image: image467.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function.

The sketch of the graph of  
[image: image468.wmf]x

b

y

=

, where 
[image: image469.wmf]1

0

<

<

b

  OR  the sketch of the graph of  
[image: image470.wmf]x

b

y

-

=

, where  
[image: image471.wmf]1

>

b

:

NOTE:  
[image: image472.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image473.wmf]1

>

b

, then  
[image: image474.wmf]1

1

0

<

<

b

.

The  y-intercept of the graph of the function is the point 
[image: image475.wmf])

1

,

0

(

.

The horizontal line 
[image: image476.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Let  
[image: image477.wmf]0

>

a

.  The sketch of the graph of  
[image: image478.wmf])

(

x

b

a

y

=

, where  
[image: image479.wmf]1

>

b

  OR  the sketch of the graph of  
[image: image480.wmf])

(

x

b

a

y

-

=

, where 
[image: image481.wmf]1

0

<

<

b

:


NOTE:  
[image: image482.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image483.wmf]1

0

<

<

b

, then  
[image: image484.wmf]1

1

>

b

.

The  y-intercept of the graph of the function is the point 
[image: image485.wmf])

,

0

(

a

.

The horizontal line 
[image: image486.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Let  
[image: image487.wmf]0

>

a

.  The sketch of the graph of  
[image: image488.wmf])

(

x

b

a

y

=

, where 
[image: image489.wmf]1

0

<

<

b

  OR  the sketch of the graph of  
[image: image490.wmf])

(

x

b

a

y

-

=

, where  
[image: image491.wmf]1

>

b

:


NOTE:  
[image: image492.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image493.wmf]1

>

b

, then  
[image: image494.wmf]1

1

0

<

<

b

.

The  y-intercept of the graph of the function is the point 
[image: image495.wmf])

,

0

(

a

. 
The horizontal line 
[image: image496.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Let  
[image: image497.wmf]0

>

a

.  The sketch of the graph of  
[image: image498.wmf])

(

x

b

a

y

-

=

, where  
[image: image499.wmf]1

>

b

  OR  the sketch of the graph of  
[image: image500.wmf])

(

x

b

a

y

-

-

=

, where 
[image: image501.wmf]1

0

<

<

b

:


NOTE:  
[image: image502.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image503.wmf]1

0

<

<

b

, then  
[image: image504.wmf]1

1

>

b

.

The  y-intercept of the graph of the function is the point 
[image: image505.wmf])

,

0

(

a

-

.

The horizontal line 
[image: image506.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Let  
[image: image507.wmf]0

>

a

.  The sketch of the graph of  
[image: image508.wmf])

(

x

b

a

y

-

=

, where 
[image: image509.wmf]1

0

<

<

b

  OR  the sketch of the graph of  
[image: image510.wmf])

(

x

b

a

y

-

-

=

, where  
[image: image511.wmf]1

>

b

:


NOTE:  
[image: image512.wmf]x

x

x

b

b

b

÷

ø

ö

ç

è

æ

=

=

-

-

1

)

(

1


If  
[image: image513.wmf]1

>

b

, then  
[image: image514.wmf]1

1

0

<

<

b

.

The  y-intercept of the graph of the function is the point 
[image: image515.wmf])

,

0

(

a

-

. 

The horizontal line 
[image: image516.wmf]0

=

y

, which is the x-axis, is a horizontal asymptote of the

graph of the function. 

Back to the top.
� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���









_1347785687.unknown

_1550905645.unknown

_1550906673.unknown

_1551078945.unknown

_1551106916.unknown

_1551107308.unknown

_1551107901.unknown

_1551108338.unknown

_1551108397.unknown

_1551108468.unknown

_1551108527.unknown

_1551108566.unknown

_1551108516.unknown

_1551108423.unknown

_1551108346.unknown

_1551108160.unknown

_1551108170.unknown

_1551108074.unknown

_1551108095.unknown

_1551107910.unknown

_1551107730.unknown

_1551107778.unknown

_1551107385.unknown

_1551107429.unknown

_1551107332.unknown

_1551107088.unknown

_1551107225.unknown

_1551107259.unknown

_1551107153.unknown

_1551107017.unknown

_1551107072.unknown

_1551106319.unknown

_1551106463.unknown

_1551106571.unknown

_1551106788.unknown

_1551106837.unknown

_1551106895.unknown

_1551106659.unknown

_1551106505.unknown

_1551106436.unknown

_1551106457.unknown

_1551106396.unknown

_1551079166.unknown

_1551106066.unknown

_1551106186.unknown

_1551079183.unknown

_1551079244.unknown

_1551079091.unknown

_1551079153.unknown

_1551079157.unknown

_1551079009.unknown

_1550907288.unknown

_1551078159.unknown

_1551078854.unknown

_1551078897.unknown

_1551078261.unknown

_1551078847.unknown

_1551078188.unknown

_1551078130.unknown

_1551078141.unknown

_1550907418.unknown

_1551078044.unknown

_1550907045.unknown

_1550907227.unknown

_1550907238.unknown

_1550907166.unknown

_1550907219.unknown

_1550907062.unknown

_1550906699.unknown

_1550906784.unknown

_1550906792.unknown

_1550906709.unknown

_1550906693.unknown

_1550906238.unknown

_1550906606.unknown

_1550906643.unknown

_1550906322.unknown

_1550906507.unknown

_1550906244.unknown

_1550905740.unknown

_1550906038.unknown

_1550906050.unknown

_1550905753.unknown

_1550905717.unknown

_1550905724.unknown

_1550905729.unknown

_1550905662.unknown

_1347804421.unknown

_1550899739.unknown

_1550899920.unknown

_1550905079.unknown

_1550905144.unknown

_1550905229.unknown

_1550905578.unknown

_1550905149.unknown

_1550905095.unknown

_1550904976.unknown

_1550905022.unknown

_1550899929.unknown

_1550899842.unknown

_1550899869.unknown

_1550899898.unknown

_1550899850.unknown

_1550899785.unknown

_1550899832.unknown

_1348061972.unknown

_1348062173.unknown

_1538319525.unknown

_1538473472.unknown

_1538475800.unknown

_1550898970.unknown

_1550899004.unknown

_1550899291.unknown

_1538475842.unknown

_1538475733.unknown

_1538473239.unknown

_1538473404.unknown

_1538319552.unknown

_1348062480.unknown

_1348062663.unknown

_1348062818.unknown

_1348062819.unknown

_1348062817.unknown

_1348062498.unknown

_1348062270.unknown

_1348062432.unknown

_1348062089.unknown

_1348062127.unknown

_1348062045.unknown

_1348061829.unknown

_1348061869.unknown

_1348041685.unknown

_1348041704.unknown

_1348041726.unknown

_1348041735.unknown

_1348041710.unknown

_1348041699.unknown

_1347805393.unknown

_1347980620.unknown

_1347980679.unknown

_1347980695.unknown

_1347805430.unknown

_1347970275.unknown

_1347805358.unknown

_1347790414.unknown

_1347793404.unknown

_1347796273.unknown

_1347804395.unknown

_1347804413.unknown

_1347804375.unknown

_1347796313.unknown

_1347804315.unknown

_1347794133.unknown

_1347795510.unknown

_1347795605.unknown

_1347795558.unknown

_1347795593.unknown

_1347795465.unknown

_1347793442.unknown

_1347794111.unknown

_1347793413.unknown

_1347793431.unknown

_1347790630.unknown

_1347790671.unknown

_1347793366.unknown

_1347793389.unknown

_1347793326.unknown

_1347790660.unknown

_1347790665.unknown

_1347790639.unknown

_1347790483.unknown

_1347790538.unknown

_1347790553.unknown

_1347790495.unknown

_1347790451.unknown

_1347790465.unknown

_1347790439.unknown

_1347788402.unknown

_1347788750.unknown

_1347788873.unknown

_1347788900.unknown

_1347788934.unknown

_1347788889.unknown

_1347788852.unknown

_1347788859.unknown

_1347788777.unknown

_1347788599.unknown

_1347788666.unknown

_1347788700.unknown

_1347788634.unknown

_1347788558.unknown

_1347788569.unknown

_1347788534.unknown

_1347787820.unknown

_1347788355.unknown

_1347788379.unknown

_1347788393.unknown

_1347788370.unknown

_1347787900.unknown

_1347787956.unknown

_1347787998.unknown

_1347788319.unknown

_1347787921.unknown

_1347787877.unknown

_1347787275.unknown

_1347787442.unknown

_1347787770.unknown

_1347787285.unknown

_1347787250.unknown

_1347787256.unknown

_1347787232.unknown

_1347719543.unknown

_1347781184.unknown

_1347781743.unknown

_1347783990.unknown

_1347784041.unknown

_1347784186.unknown

_1347784232.unknown

_1347784145.unknown

_1347784004.unknown

_1347783589.unknown

_1347783927.unknown

_1347783569.unknown

_1347781636.unknown

_1347781700.unknown

_1347781721.unknown

_1347781661.unknown

_1347781587.unknown

_1347781619.unknown

_1347781378.unknown

_1347781418.unknown

_1347778942.unknown

_1347779429.unknown

_1347780930.unknown

_1347781057.unknown

_1347781115.unknown

_1347781023.unknown

_1347780691.unknown

_1347780875.unknown

_1347780562.unknown

_1347779192.unknown

_1347779400.unknown

_1347779416.unknown

_1347779264.unknown

_1347779338.unknown

_1347779217.unknown

_1347779099.unknown

_1347779121.unknown

_1347722191.unknown

_1347778905.unknown

_1347778928.unknown

_1347778863.unknown

_1347778892.unknown

_1347778819.unknown

_1347778842.unknown

_1347778794.unknown

_1347719960.unknown

_1347720469.unknown

_1347721733.unknown

_1347721854.unknown

_1347720224.unknown

_1347719860.unknown

_1347642961.unknown

_1347687562.unknown

_1347688397.unknown

_1347697024.unknown

_1347697041.unknown

_1347697058.unknown

_1347697581.unknown

_1347719178.unknown

_1347697068.unknown

_1347697035.unknown

_1347697030.unknown

_1347696448.unknown

_1347696533.unknown

_1347690605.unknown

_1347696348.unknown

_1347690597.unknown

_1347688577.unknown

_1347690522.unknown

_1347690550.unknown

_1347688584.unknown

_1347688431.unknown

_1347688038.unknown

_1347688218.unknown

_1347688325.unknown

_1347688357.unknown

_1347688292.unknown

_1347688171.unknown

_1347688177.unknown

_1347688118.unknown

_1347687820.unknown

_1347687957.unknown

_1347688023.unknown

_1347687831.unknown

_1347687591.unknown

_1347687808.unknown

_1347687579.unknown

_1347687377.unknown

_1347687420.unknown

_1347687341.unknown

_1347687371.unknown

_1347687318.unknown

_1347687291.unknown

_1347629019.unknown

_1347638929.unknown

_1347638969.unknown

_1347640878.unknown

_1347641850.unknown

_1347641916.unknown

_1347641925.unknown

_1347641932.unknown

_1347641864.unknown

_1347641727.unknown

_1347641807.unknown

_1347640890.unknown

_1347640709.unknown

_1347640737.unknown

_1347640688.unknown

_1347638947.unknown

_1347630354.unknown

_1347638733.unknown

_1347638774.unknown

_1347638848.unknown

_1347638764.unknown

_1347630393.unknown

_1347629334.unknown

_1347629586.unknown

_1347629714.unknown

_1347630295.unknown

_1347629967.unknown

_1347629701.unknown

_1347629382.unknown

_1347629577.unknown

_1347629254.unknown

_1347629301.unknown

_1347629139.unknown

_1347629160.unknown

_1347629098.unknown

_1345018917.unknown

_1347628149.unknown

_1347628822.unknown

_1347628952.unknown

_1347628759.unknown

_1347628039.unknown

_1325924360.unknown

_1325935659.unknown

_1344950076.unknown

_1326002758.unknown

_1325935605.unknown

_1325924383.unknown

_1325923244.unknown

_1325923366.unknown

_1325923212.unknown

