Limit of a Function

Teacher Notes

Synopsis

Students work in teams to explore the definition of a limit.

Main Standard

MA8.0     Students are familiar with the notion of the limit of a sequence and the limit of a function as the independent variable approaches a number or infinity.  They determine whether certain sequences converge or diverge.

Materials

Graphing Calculators

Copies, Limit of a Function
Teacher Directions
Pass out Limit of a Function.  Have students work on the first page in teams.  Student teams should have a slightly difficult time with Part I as it is a difficult definition to understand.  When you feel student teams have had a chance to brainstorm answers, stop the class and have teams share answers.  The definition may not be perfectly clear even after the discussion, but should become clearer as they work through the next parts.

Part II of the activity sheet has students work on the part of the definition “as x approaches c”.  Make sure in this part they eventually pick x-values VERY close to 0.  Also, students may need help with how to set their calculator to the ask mode.  It is important that they understand that in the definition “L” is the y-value that they are approaching.  Make sure to summarize their work once you feel most teams have completed Part II.

Part III, encourage them to make number lines and/or tables to show the limiting process for the x-value to deduce the “L”.  Problems A-E takes them through various scenarios of types of functions.  The last question asks them to deduce under what conditions they think the limit does not exist.

Lab:  Limit of a Function

Graph 
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 on your calculator in a standard viewing window (i.e. graph the equation, select “zoom” then “standard”)

            Sketch the graph



What is the value of
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Although the value at 
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is not defined, we can still discuss what the 
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 values are when x is close to 0.   We do this by considering the limit of the function as x approaches 0.
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Part I:  Analyzing the Definition

Let us evaluate 
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Using the words given in the above definition and the given equation, fill in the blanks.

We need to see if _______________ becomes arbitrarily close to a unique number L,

as x approaches _______________ from either side.

Read the above bold sentence to your partner and see if you both can come up with your own words to describe what in the world this is supposed to mean.  Write this description below.

Part II:  Finding L by Exploration.

So as x gets closer and closer to 0 from either the left or the right side,  we need to see if the value of 
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gets closer and closer to some unique number, L.

[image: image15.wmf])

(

x

f

[image: image16.wmf]L

x

f

c

x

=

®

)

(

lim

[image: image17.wmf]0

=

x


There are two tick marks on each side of 0,  the left side and the right side.  Choose two numbers one smaller than 0 and one larger than 0  but that are close to 0 ( i.e. less than 1 unit away from 0).  Write them on the corresponding sides of the tick marks on the number line.  

Choose another two numbers (yes, they can be decimals) that are even closer to 0 on either side of 0.  Write them in an appropriate spot on the number line.  

Choose another two numbers that are even closer to 0 and write them on the number line.  Continue doing this until you have twelve numbers on the number line.  You should be getting VERY close to 0.  Write down all the numbers you chose in the table below (in order) for the x-value.

	x
	
	
	
	
	
	  0
	
	
	
	
	
	
	

	f(x)
	
	
	
	
	
	
	
	
	
	
	
	
	


Now, using the “ask” mode of the table of your graphing calculator with the mode set to 5 decimal places, find the corresponding values for f(x) for each x you chose.

Using your above data and according to the definition from the front of the page, what can you deduce L to be?

Hence,   
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Part III:   Using What You Have Learned

Show all your work (i.e. tables, sketches of graph, etc…) and explain your reasoning for you answer for each of the following problems.
A.  Evaluate L for 
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B.  Evaluate L for 
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C.  Evaluate L for 
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D.  Evaluate L for 
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E.  Evaluate L for 
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Using A-E, what do you think are the conditions in which limits do not exist?

General Definition of Limit





If � EMBED Equation.3  ��� becomes arbitrarily close to a unique number L as x approaches c from either side, the limit of � EMBED Equation.3  ��� as x approaches c is L.  This is written as





� EMBED Equation.3  ���





� EMBED Equation.3  ���
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