Advance Algebra 2: Unit 6A. Exponents and Exponential Functions (Lesson 1)
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A general form of a linear function is 
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Here:
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Summary: With each unit increase in x, the y variable increases/decrease by a constant difference.

Exponential Functions D:
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The general form of an exponential function is 
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Summary: With each unit increase in x, the y variable increase/decreases by a constant ratio.
Effects of b:  Let b > 0; 
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is a model for exponential growth if b> 1:  Range:
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is a model for exponential decay if 0 < b < 1:  Range:
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Effects of a:  

The value of a represents the y-intercept.  In addition:
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 represents a vertical stretch of the parent function 
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: represents a vertical compression of the parent function 
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: represents a reflection over the x-axis:  Range 
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Other Properties:
The exponential function never touches the x-axis.  As x gets very small (or large for decay models), the function approaches a horizontal asymptote.  By name, the asymptote is the x-axis.  The only time an exponential function passes through the x-axis is when it shifted down (or up for decay models).

Given the following functions:

Identify the values of a and b.

Determine whether each represents a growth or decay model.

Discuss the transformation(s) of the parent graph 
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(where n and r are constants)

Applications:

Example1:  Suppose you deposit $1000 into an account that earns 6% annual interest compounded annually (i.e. interest is paid once at the end of the year).  

Provided you make no additional deposits or withdrawals…

a. Calculate the balances at the end of the first four years.  Start with the initial deposit (t = 0) 

b. Write the exponential function in general form.  What are the values of a and b and explain these values in the context of the study.  Is this a growth or decay model?

c.  Use this exponential function to calculate the balance when t = 5, when t = 10, and when t = 100.

d. Graph this exponential function on 
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e. Approximately how many years will it take for the money to double?

Example2:  Suppose a fine was set at $100 for the first day and was to double daily until the suspect obeyed the court order.  

Write the exponential function and identify the values of a and b.  Find the percent growth rate.

Example3:  Over time the isotope carbon-14 decays radioactively into more stable isotopes.  The decay rate of carbon-14 is 11.4% every 1000 years. 

Let y = the amount of carbon-14 (micrograms) remaining after t 1000 years.

a.  Suppose that the initial amount of carbon-14 is 200 micrograms.  Calculate the amount remaining at the end of the first three 1000 years.  

b.  Write the exponential function in general form.  What are the values of a and b and explain these values in the context of the study.  Is this a growth or decay model?

c.  Use this exponential function to calculate the remaining carbon-14 when t = 4, when t = 10, and when t = 100.

d.  Graph this exponential function on 
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e.  Approximate when there will be only 25 micrograms of carbon-14 left.

f.  Approximately how many years will it take for the carbon-14 to half? 

(This is called the half-life)

HW4:  Let the value y of a $100,000 investment that earns 3% annual interest (compounded annually) be denoted 
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.  How much is the investment worth in three years?

HW5:  In 1988, the population of a country was 70 million and growing at a rate of 1.9% per year.  Express the population of this country as a function of t, the number of years after 1988.

HW6:  A pill is taken and the amount (in milligrams) of the drug in the body at time t (in hours) is given by 
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(a) What is the initial dose?

(b) What percent of the drug leaves the body each hour?

(c) What is the amount of the drug left after 10 hours?

(d) After how many hours will there be less than 1 milligram left in the body?

HW1:  For many years the population of Mexico increased at a constant annual percentage rate of 2.6% 

In 1980 the population was estimated to be 67.38 million.  Let (t = 0) represent 1980.   

a.  Calculate the population of Mexico for 1981, 1982, 1983, and 1984.

b.  Write the exponential function in general form.  What are the values of a and b and explain these values in the context of the study.  Is this a growth or decay model?

c.  Use this exponential function to make predictions for t = 30 and  t = -5.  What do these values tell you about the population of Mexico?

d.  Graph this exponential function on 
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e.  Approximate when the population was 100 million, 125 million.

f.  Approximately how many years did the model predict it would take for the population in 1980 to double?

HW2:  Determine from the tables below which of the given functions are linear and which are exponential.  Determine the common difference if it is linear and the common ratio if it is exponential.

	x
	f(x)
	
	x
	f(x)
	
	x
	f(x)
	
	x
	f(x)

	0
	12.5
	
	0
	18
	
	0
	11.25
	
	0
	14

	1
	13.75
	
	1
	14
	
	1
	12.6
	
	1
	12.6

	2
	15.125
	
	2
	10
	
	2
	13.95
	
	2
	11.34

	3
	16.638
	
	3
	6
	
	3
	15.3
	
	3
	10.206

	4
	18.301
	
	4
	2
	
	4
	16.65
	
	4
	9.185


HW3:  Complete #7 Pg. 305 Section 6.14
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