Lab 2: Introduction to Limits of Functions
Seattle Pacific University, MAT 1234, Calculus I
 
Objectives
· To develop an intuitive understanding of the nature of limits.
· To lay the foundation for the frequent use of limits in calculus.
· To experience the power and peril of investigating limits by successively closer evaluation.


Due Date: Tuesday 10/4 2:00 p.m.

· Do not wait until the last minute to finish the lab.  You never know what technical problems you may encounter (no papers in the printer, electricity is out, your best friend call and talk for 4 hours, alien attack…etc).



	
Name 1:

Name 2:

Date:






Lab Exercises

In this lab we shall study the behavior of a function f near a specified point.  While this is sometimes a straightforward process, it can also be quite subtle; in many instances in calculus the process for finding a limit must be applied carefully.  By gaining an intuitive feel for the notion of limits, you will be laying a solid foundation for success in calculus.

Instruction: Round off your results to 5 decimal places.


1. Consider the function f defined by 

a. By successive evaluation of f at x = 1.8, 1.9, 1.99, 1.999, and 1.9999, what do you think happens to the values of f as x increases towards 2?

	

	


	1.8
	

	1.9
	

	1.99
	

	1.999
	

	1.9999
	


Answer:

	




b. Do a similar experiment on f for values of x slightly greater than 2.  Again, comment on your results.

	

	


	2.2
	

	2.1
	

	2.01
	

	2.001
	

	2.0001
	



Comment:

	




	As a shorthand, and anticipating a forthcoming definition, we shall describe what you found in parts (a) and (b) by writing 


or more specifically, 







c. (i) In this particular case, you could have “cheated” by immediately evaluating f at 2.  What is the value of 

	



   
    (ii) Use Maple to produce a graph of the function between 1.8 and 2.2 to illustrate what happens near x = 2 in this straightforward situation.  

	




2. Use the same function f as above, but this time consider what happens as x approaches 1.  
a. Study the situation experimentally as you did in parts (a) and (b) of problem 1.

	

	

	

	


	0.8
	
	1.2
	

	0.9
	
	1.1
	

	0.99
	
	1.01
	

	0.999
	
	1.001
	

	0.9999
	
	1.0001
	



Comment:
	



b. What happens when you try to “cheat” as was done in part (c) of problem 1? 

	



c. Use Maple to produce a graph of the function between 0.8 and 1.2.  Is the graph
making sense?

	



Comment:
	



	There are situations in which direct evaluation at the specified point is possible and actually gives the value of the limit.  These give rise to a concept called continuity.  However, there are many important situations in calculus when this technique will not work.


3.  By evaluation at nearby points, try to determine the values of the following limits.  In each case, use Maple to produce a graph of the function on the given interval.


a. 

	

	

	

	


	-0.2
	
	0.2
	

	-0.1
	
	0.1
	

	-0.01
	
	0.01
	

	-0.001
	
	0.001
	

	-0.0001
	
	0.0001
	




Graph on 
	



Determine the values of the limit. 
	





b.  where 

	

	

	

	


	0.8
	
	1.2
	

	0.9
	
	1.1
	

	0.99
	
	1.01
	

	0.999
	
	1.001
	

	0.9999
	
	1.0001
	




Graph on 
	



Determine the values of the limit.
	




	To construct a piecewise-defined function, use the Maple comment “piecewise” as illustrated in the PowerPoint slides.


4.  It is important to be aware that limits can sometimes fail to exist.  For each of the following limits, plot and examine the graph.  Explain why you think each does not exist.

	Think about the idea of a “one-sided limit” and store your thoughts for future reference.





a.  

Graph
	



Explanation
	





b.  

Graph
	



Explanation
	




c.  

Graph
	



Explanation
	



The original version of this lab was adapted by Brian Gill from Lab 2 (Introduction to Limits of Functions, by Ed Packel) in Learning by Discovery: A Lab Manual for Calculus, Anita Solow, editor, 1993.  The book is volume 27 of the MAA Notes series published by the Mathematical Association of America.
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The original version of this lab was adapted by Brian Gill from Lab 2 (Introduction to Limits of Functions, by Ed 

Packel) in 

Learning by Discovery: A Lab Manual for Calculus

, Anita Solow, editor, 1993.  The book is volume 27 

of the MAA Notes series publish

ed by the Mathematical Association of America.
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