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Graphical Approach to Limits - Classwork

Suppose you were to graph 20 ,,.»f
v -8 /'/
f(,r}=' , r#2 15 -
r=2 Foud
For all values of x not equal to 2, 10 ,.M"”
vou can use standard curve sketching '___,,.ﬂ""}
techniques. But the curve is not defined at i D
x =2. There is a hole in the graph. So let’s ““‘;“1“‘5‘“‘“""" 10 oa xa
get an idea of the behavior of the curve around i 4 4 1
x=2.

Set your calculator to 4 decimal accuracy and complete the chart.
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It should be obvious that as x gets closer and closer to 2, the value of /| ( ) becomes closer and closer to
-8

=12.

We will say that the limit of /( ) as x approaches 2 1s 12 and this is written as |1m f( )— 12 or 1|m )
-2y

— e
what is happening to y as x gets close to a certain number.” In order for a
limit to exist, we must be approaching the same y-value as we approach some wvalue ¢ from either the left or the

right side. If this does not happen, we say that the limit does not exist (DNE) as we approach «
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The informal of definition of a limit is

If we want the limit of /(A) as we approach some value of ¢ from the left hand side, we will write lim | /’(A]
E o o

If we want the limit of /[1) as we approach some value of ¢ from the right hand side, we will write lim f(l")
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In order for a limit to exist at ¢, lim _/(,1‘) must equal lim__/'(,l’} and we say ]_im_/(,r) =7.
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The concept of limits as x approaches infinity means the following: “what happens to y as x gets infinitely large.”
We are mterested in what 1s happening to the y-value as the curve gets farther and farther to the right. We can also
talk about limits as x approaches negative infinity. This means what is happening to the jy-value as the curve gets

farther and farther to the left. The terminology we use are the following: |_im_/(.r) and lim f(,r)

Although we use the term “as x approaches infinity”, realize that x cannot approach infinity as infinity does not
exist. The term “x approaches infinity” is just a convenient way to talk about the curve infinitely far to the right.

Note that it makes no sense to talk about I|m /( )01 lim /[ . Why?

There are only 4 possibilities for Ilm f( ) or llm /( End &ha’v lo I
* the curve can go up forn,\ er. In that C’lbL. the * the curve can go down forever. In that case,
limit does not exist. For convenience sake, the limit does not exist. For convenience
we will say 1lm /( ) sake we will say |imf(,r} =-
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In this case, lim f(.\) = 4t % In this case, hm .\ l m
* the curve can become asymptotic to * the curve can level off to a line. In that case, the
a line. In that case the limit as x limit as x approaches mnfinity is a value.

approaches infinity is a value.
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In this case, llm‘i/[d) = ‘ and ‘li_r:nx‘}’(,r) = ' In this case, I;Ir‘lz}‘(.r) =Q and Ili,r:nx/(.l‘) = O
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Graphical Approach to Limits - Homework
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