

Exponential Functions, Page 1

 Section 3.1:  Exponential Functions 
1)
Objective 1:  Evaluate Exponential Functions.
a.
Exponential functions are of the form

  f (x) = bx    or    y = b x      where  b > 0,  b ≠  1,  x ( ( 
b.
Example 1:  Use a calculator to evaluate  f (4) (rounded to three places) for the exponential function 

f (x) = 4.3(.245) x – 1
2)
Objective 2:  Graph Exponential Functions.
a.
 Graphs of Exponential Functions   y = b x :
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b.
 Characteristics of exponential Functions :

1.
Domain: all real numbers; Range: all positive real numbers.

2.
All graphs pass through (0, 1), the  y-intercept.  There are no  x-intercepts.

3.
If b > 1,    f   increases, graph goes up to the right.

4.
If 0 < b < 1,    f   decreases, graph goes down to the right, levels off at the   x-axis.

5.
All exponential functions are one-to-one and have an inverse.

6.
The  x-axis is a horizontal asymptote.

c.
Example 2:  Graph   f (x) = 3 x  by plotting points.
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d.
Graph transformations of exponential functions.

1.
Example 3:  Graph   f (x) = 3 x + 2  using Example 2 above as a starting point.
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2.
Example 4:  Graph   f (x) = 3(x + 1)  using Example 2, above.
	x
	y

	
	

	
	

	
	

	
	



3.
Examples 2, 3, and 4:

4.
See your book for a review of transformations involving exponential functions.
3.
Objective 3:  Evaluate Functions with Base e.
a.
Consider the function   f (x)  =  (1 + 1/x) x,  x > 0.  Fill in the chart below using a graphing calculator table function or your scientific calculator.

	x
	1
	2
	3
	4
	10
	100
	1000
	104
	105
	106
	(

	f (x)
	
	
	
	
	
	
	
	
	
	
	(


b.
What do you notice about   f (x)  as   x  gets larger and larger?

c.
The irrational number  e   using limit notation and arrow notation:

	  lim  (1 + 1/x)x
	 =  e    means the same as   f (x) ( e   as   x ( (

	 x ( (
	


d.
Example 5:  Evaluate e 5 to three decimal places using a calculator.  (148.413)

4.
Objective 4:  Use Compound Interest Formulas.
a.
 Compound interest formulas :
A = P(1 + r/n)(n t )  (n compoundings per year),     A = Pe(r t )  (continuous compounding)

Where 
A = future value or accumulated value or balance


P = principal or present value or initial value invested


n = number of compoundings per year



compounded yearly, n = 1



compounded semiannually, n = 2



compounded quarterly, n = 4



compounded monthly, n =12



compounded daily, n = 365  or  366


r = interest rate, expressed as a decimal
t = time invested, in years
b.
Example 6:  Find the accumulated (future) value of an investment of $5,000 for 10 years at an interest rate of 6.5% if the money is
1.
 Compounded Monthly :
Step 1.
Write out the formula.
Step 2.
Identify the values of the variables in the formula; in this case identify  P,  r,  n,  and  t.
Step 3.
Substitute the variable values into the formula.
Step 4.
Use your calculator to compute the answer to the nearest cent.  Keystrokes for the TI83:

	
	P
	
	(
	
	1
	
	+
	
	r
	
	÷
	
	n
	
	)
	
	^
	
	(
	
	n
	
	(
	
	t
	
	)
	
	enter


	5000
	
	(
	
	1
	
	+
	
	.065
	
	÷
	
	12
	
	)
	
	^
	
	(
	
	12
	
	(
	
	10 
	
	)
	
	enter


2.
 Compounded Quarterly :

Step 1.
Write out the formula.
Step 2.
Identify the values of the variables in the formula; in this case identify  P,  r,  n,  and  t.
Step 3.
Substitute the variable values into the formula.
Step 4.
Use your calculator to compute the answer to the nearest cent.  Keystrokes for the TI83:

	P
	
	(
	
	1
	
	+
	
	r
	
	÷
	
	n
	
	)
	
	^
	
	(
	
	n
	
	(
	
	t
	
	)
	
	enter


	5000
	
	(
	
	1
	
	+
	
	.065
	
	÷
	
	4
	
	)
	
	^
	
	(
	
	4
	
	(
	
	10 
	
	)
	
	enter


3.  Compounded Continuously :

Step 1.
Write out the formula.
Step 2.
Identify the values of the variables in the formula; in this case identify  P,  r, and  t.
Step 3.
Substitute the variable values into the formula.
Step 4.
Use your calculator to compute the answer to the nearest cent.  Keystrokes for the TI83:
	P
	
	2nd
	
	e
	
	^
	
	(
	
	r
	
	(
	
	t
	
	)
	
	enter


	5000
	
	2nd
	
	e
	
	^
	
	(
	
	.065
	
	(
	
	10
	
	)
	
	enter
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