Math 104 – Nelson
Name:  

Section 9.1 Power Functions

Today we are going to explore the behavior of power functions.  They have the form f(x) = kxp, where k and p are constants.

Part I.  If p is positive:
Look at the graphs of f(x) = x2, f(x) = x3, f(x) = x4, f(x) = x5, f(x) = x6, and f(x) = x7.  They should fall into two general categories.  Describe the categories below, including a sketch of the general shape.

Fill in the following tables.  

	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x2
	
	
	
	
	
	
	
	
	


	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x3
	
	
	
	
	
	
	
	
	


	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x4
	
	
	
	
	
	
	
	
	


	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x5
	
	
	
	
	
	
	
	
	


	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x6
	
	
	
	
	
	
	
	
	


	x
	-1000
	-100
	-10
	-1
	0
	1
	10
	100
	1000

	f(x)=x7
	
	
	
	
	
	
	
	
	


Based on the trends present in the previous tables, complete the following statements.  The notation 
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 is read as “as x tends to infinity.”  You can use similar notation like 
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 to say that f(x) tends to negative infinity.

If p is even:

As 
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 and as 
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If p is odd:

As 
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 and as 
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Part II:  If p is negative.

Look at the graphs of f(x) = x-1 f(x) = x-2, f(x) = x-3, f(x) = x-4, f(x) = x-5,  and f(x) = x-6.  They should fall into two general categories.  Describe the categories below, including a sketch of the general shape.

Fill in the following tables.  

	x
	1
	10
	20
	30
	40
	50
	60
	70
	80

	f(x)=x-1
	
	
	
	
	
	
	
	
	


	x
	1
	0.5
	0.1
	0.05
	0.01
	0.005
	0.001
	0.0005
	0.0001

	f(x)=x-1
	
	
	
	
	
	
	
	
	


	x
	1
	10
	20
	30
	40
	50
	60
	70
	80

	f(x)=x-2
	
	
	
	
	
	
	
	
	


	x
	1
	0.5
	0.1
	0.05
	0.01
	0.005
	0.001
	0.0005
	0.0001

	f(x)=x-2
	
	
	
	
	
	
	
	
	


Based on the trends present in the previous tables, complete the following statements.

If p is negative:

As 
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 and as 
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Part III:  If p is a positive fraction:

Look at the graphs of f(x) = x1/2 f(x) = x1/3, f(x) = x1/4 and f(x) = x1/5.  Once again, they should fall into two general categories.  Describe the categories below, including a sketch of the general shape.

Part IV:  Who’s bigger?

Look again at the graphs of f(x) = x2 f(x) = x3, f(x) = x4 , f(x) = x1/2, f(x) = x1/3 and f(x) = x1/5 in the window Xmin = 0, Xmax = 10, Ymin = -2, Ymax = 10.  You will see that all get bigger as x gets bigger.  Rank them from fastest growing to slowest growing.

Take a look at the values of p in your ranking then complete the following statement:  

The graph of f(x) = xp grows faster than f(x) = xq (as x goes to infinity) if 
.
Now lets look what happens when x is between zero and one.  Which of these functions now have the largest output?

Note that none of the above power functions included negative exponents.  Look at some power functions with negative exponents in the two regions (when x is greater then 1, and when x is between 0 and 1.) and make a statement about how the size of the exponent can tell you which graph is higher.
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