Honors Precalculus Project 2

Graphing Exponential and Logarithmic Functions
Individual Project

Analysis (50 points)
Investigating    y = ax    and    y = log a x
PART I

Complete the following tables of values:

	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	y = 2x
	
	
	
	
	
	
	
	
	


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	y = 3x
	
	
	
	
	
	
	
	
	


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	y = 4x
	
	
	
	
	
	
	
	
	


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	
[image: image1.wmf]x

y

÷

ø

ö

ç

è

æ

=

2

1

 
	
	
	
	
	
	
	
	
	


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	
[image: image2.wmf]x

y

÷

ø

ö

ç

è

æ

=

3

1

 
	
	
	
	
	
	
	
	
	


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	
[image: image3.wmf]x

y

÷

ø

ö

ç

è

æ

=

4

1


	
	
	
	
	
	
	
	
	


1. Sketch the graphs using the tables of values you have created.

2. How are the graphs similar?

3. How do they differ?

4. Generalize your findings.
What would happen if the function was changed from y = ax to y = a(x-b) +c?
PART II


y = a(x-b)
Using the graphing calculator (or graphing software), sketch the following functions.


a)  y = 2(x-2)

b)  y = 2(x+2)

c)  y = 2(x+5)

d)  y = 2(x-3)
1. How does changing the value of “b” affect the graph of the function?
2. Would the change be different if we changed the base from 2 to ½ or another number?  Investigate.


y = ax + c

Using the graphing calculator (or graphing software), sketch the following functions.


a)  y = 2x + 3

b)  y = 2x – 4 

c)  y = 2x + 1

d)  y = 2x – 3 

1. How does changing the value of “c” affect the graph of the function?

2. Would the change be different if we changed the base from 2 to ½ or another number?  Investigate.
PART III

Explain your findings.

Summarize the function:  y = a(x-b) + c How will a change in the values of “a”, “b”, and “c” affect the function?

PART IV

Knowing that y = ax and y = log a x are inverse functions, predict what the graph of a logarithmic function will look like.  What are some general characteristics?
PART V

Use the tables from Part I to sketch the graphs of: 

a) 
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d)  
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e)  
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f)  
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1. How are the graphs similar?

2. How do they differ?

3. Generalize your findings.

What would happen if the function was changed from y = log a x to y = log a (x – b) + c?
PART VI

y = log a (x – b)

Use the graphing calculator (or graphing software) to sketch the following functions.
a)  y = log 2 (x – 2)
b)  y = log 2 (x + 3)
c)  y = log 2 (x – 4)
d)  y = log 2 (x + 1)

1. How does changing the value of “b” affect the function?
2. Would the change be different if the base was changed from 2 to a different number?  Investigate.


y = log a x + c

Use the graphing calculator (or graphing software) to sketch the following functions.
a)  y = log 2 x + 2
b)  y = log 2 x + 4
c)  y = log 2 x – 3 
d)  y = log 2 x – 1 

1. How does changing the value of “c” affect the function?

2. Would the change be different if the base was changed from 2 to a different number?  Investigate.

PART VII

Break into groups of four (two members from each of the groups from Part VI).  Explain your findings.

Summarize the function:  y = log a (x – b) + c How will a change the values of “a”, “b”, and “c” affect the function?

Graphing Exponential and Logarithmic Functions
Applications
1. Dow Jones Industrial Average (DJIA) Model (20 points)
http://www.intmath.com/Exponential-logarithmic-functions/dow-jones-industrial-ave-graph.php

Read and analyze the application on the Dow Jones. Use your TI-89 calculator instead of excel to graph and find models. What did you learn from this application? (Write an essay one page long times new roman 12 single space).
2. Comparing Models (30 points)
A cup of wager at an initial temperature of 78°C is placed in a room at a constant temperature of 21°C. The temperature of the water is measured every 5 minutes during a half hour period. The results are recorded as ordered pairs of the form (t, T), where t is the time in minutes and T is the temperature in Celsius.

(0, 78.0°), (5, 66.0°), (10, 57.5°), (15, 51.2°), (20, 46.3°), (25, 42.5°), (30, 39.6°)
a) The graph of the model for the data should be asymptotic with the graph of the temperature of the room. Subtract the room temperature from each of the temperatures in the ordered pair. Use a graphing utility to plot the data points      (t, T) and (t, T–21). Make a sketch using several points.
b) An exponential model for the data (t, T–21) is given by T –21 = 54.4 (0.964)t
Solve for t and graph the model. Compare the result with the plot of the original data. Make a sketch using several points

c) Take the natural logarithm of the revised temperature and make a table of values. Use a graphing utility to plot the points (t, ln(T–21)) and observe that the points appear linear. Make a sketch. Use the regression feature of the calculator to fit a line to this data. The resulting line has the form ln(T – 21) = at + b. Use properties of logarithms to solve for T. Verify that the result is equivalent o the model in part (b). Show work
d) Fit a rational model to the data. Take the reciprocals of the y coordinates of the revised data points to generate the points (t, 1/ (T –21). Make a sketch. Use a graphing utility to graph these points and observe that they appear linear. Use the regression feature of the calculator to fit a line to this data. The resulting line has the form 1/ (T –21) = at +b. Solve for T, and use a graphing utility to graph the rational function and the original data points. Show work and make a sketch of the graphs. 

e) Write a short paragraph explaining why the transformations of the data were necessary to obtain the models. Why did taking the logarithms to the temperatures lead to a linear scatter plot? Why did taking the reciprocals of the temperatures lead to a linear scatter plots? 
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