Calculus I, Drs. Nogin and Wyels, Fall ‘06

KEY

Lab 2 (Limits) Problems

Review the directions (in your Maple lab) as necessary.
1.
Examining “sufficiently close” for 
[image: image18.emf].

a) To guarantee that 
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 is greater than 10, make sure x is between 0 and -0.032.
b) To guarantee that 
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 is greater than 20, make sure x is between 0 and -0.016
c) … greater than 100, make sure x is between 0 and -0.0032.
d) To guarantee that 
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 is less than -10, make sure x is between 0.0317 and 0.

e) To guarantee that 
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 is less than -20, make sure x is between 0.0159 and 0.

f) To guarantee that 
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 is less than –100, make sure x is between 0.0031 and 0.

g) 
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2.
Think about 
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a) What is this limit?  1  Call your value “L”.
b) To guarantee that 
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 is less than 0.01, keep x between 0.978 and 1.022
c) Refer to the graph (you may copy and paste it in, if you wish) to explain why you think your answer to part b) is correct.  (Use words, whether or not you use a graph.)
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To find x-values near 1 between which the height of the graph was between .99 and 1.01, we solved the equation cos(2*Pi*x) = .99 in the regions [0.5..1] and [1..1.5] to obtain the answers given.  From the graph we see that these appear to be correct.

3.
Let 
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 and examine “sufficiently close” for 
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a) To guarantee that 
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 is less than 0.1, make sure x is between 2.94 and 3.06.
b) To guarantee that 
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 is less than 0.01, make sure x is between 2.993 and 3.006
c) … less than 0.001, make sure x is between 2.9993 and 3.0006.

4. Provide at least one relevant graph together with an explanation of your answer to the question “Does this graph have one (or more) horizontal asymptote(s)?”  (Repeat for each part of the problem – see the Maple file.)
[image: image16.emf]a)  The limits of this function as x goes to both positive and negative infinity are 4.  Therefore the function has one horizontal asymptote:  the line y = 4.

[image: image17.emf]
b)
The limits of this function as x goes to both positive and negative infinity are -3/2.  Therefore the function has one horizontal asymptote:  the line y = -3/2.
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