CSI
Problems Involving a Change in Variable.

Evaluate by using a change in variable and relate it to knowledge you already have regarding a very special limit.
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So Let u = 1/x. Then as x gets very large 1/x  ( the reciprocal) will get very small. Think of fractions and what 1/x means. Try some values of x that are LARGE , say x=1000000, then 1/x = ___________. Its very small right? So we say that it is approaching 0.

To help you SEE it, graph y=1/x and look at its behavior near zero (right side)

 Thus, as x gets large, u=1/x gets very small. In fact as  
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 should make sense. Now rewrite the limit above using your NEW variable u.
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And the value of the latter is 1. 
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Hence ,
Some of you had some very good ideas with this one! Changing variables is another technique of evaluating limits that suffer from indeterminant form.

Do you know what the indeterminant form is that the limit below suffers from? Get a feel by allowing to substitute x as infinity and 1/x as 0. See below.
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This is another indeterminant form that requires another technique to evaluate the limit. However, the standard techniques that you are most familiar , like factor and cancel, or multiply by the conjugate do not apply.

A variable substitution is just another technique.

Consider this next example.

Evaluate             
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   This will be our choice for the “change in variable”

1. Determine the behavior of u as x goes to 0.
2. Rewrite x in terms of u. AKA solve for x.
3. Rewrite the limit expression above in terms of u and evaluate.

Answers are on the next page… do not peek unless you tried the problem.
1.  As x goes to 0, u goes to 1.  

2. 
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3. 
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    Are you able to evaluate this? Watch for difference of cubes formula.
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