Calculus Lab 1

Limits


Matlab is the software package that will be used in this lab. The following step are common to all Labs this semester.

Open Matlab: 

· Go to the start button menu in the bottom left corner of the screen 

· Select programs 

· Select Matlab 

Start Matlab Script:

· Change Directory 
– type in Matlab command window : cd  I:/Matlab
· Run Script            
– type in Matlab command window : Labs
Today’s Lab is Lab 1, select this button, A new graphic window will appear. This script essentially plots points on a graph of a function entered in the green box and lists the coordinates in the original window. You can adjust the minimum and maximum value of 
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or 
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(MinX, MinY, MaxX, MaxY). After changing parameters the refresh button plots the points. The point of interest, or limit is chosen with number of points “#Pts” on either side, in one of three styles selected in the red box, Linear, Geometric, and Open.
· Linear plots points evenly spaced e.g. with minimum 
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 –5, maximum 
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 5, limit 0 and number of points 5,  plots function values at –5,-4,-3,-2,-1,1,2,3,4,5.
· Open plot points you select using the mouse left button, ending with a right  click.

· Geometric plots points half as close to the limit as the previous e.g. with minimum 
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 –16, maximum 
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 16, limit 0 and number of points 5, plots function values at –16,-8,-4,-2,-1,1,2,4,8,16.

Problem 1 

Looking at the limit of 
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 with minimum 
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 –5, maximum 
[image: image9.wmf]x

 5, limit 2 and number of points 5, (syntax for equation:2*x+1), using the linear option.

a) Can you estimate what the limit of 
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 is as 
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 approaches 2, from the graph or points?

Problem 2 

Find the limit as 
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 approaches 2 of 
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(syntax 2*x^2-3*x-2)/(x-2),  using the linear option.
a) What do you notice about problem 1 and problem 2, look at the numerical values. How can you explain this?
Problem 3
Find the limit of 
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as 
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 gets close to 2. Use the geometric option and 3 points.

a) What would you guess is the limit from 3 points?

b) Increase the number of points from 3 to 10 does this change your opinion of what the limit is?

c) Increase the number of points from 10 to 100 does this change your opinion of what the limit is?

d) How much information is  enough information to deduce the limit? 
e) Does it make a difference if we come from the left or right side?

Problem 4
Find the limit of 
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 by exploring the behavior as 
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gets large. Use the open option.

a) What is the limit of 
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as 
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 approaches infinity? Can you see a way of calculating that from the function itself?
Out of Class Exercises

1)  Investigate these two following limits, try different options (Linear, Open, Geometric, Number of points, range of values, different sides of limit). What numbers are these limits?
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      (syntax (1-exp(x))/x)
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   (syntax  (1+x)^(1/x) )
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      (syntax (1-exp(x))/x)
2) Find a the formula of one function with both limit
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and limit
[image: image26.wmf]1

)

(

=

x

f

as 
[image: image27.wmf]1

®

x

but 
[image: image28.wmf]1

)

1

(

¹

f


3)  Generally, Which options do you find most useful? Can you see the limit value better from the numbers or the graph?
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