Limits
First type: lim,,. f (x)

A limit exists as x approaches ¢ if the y-values of f(x) approach the same value from both the left and
theright. K ( im (
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1. In most cases, the value of the limit at a certain point and the value of the function are the

Notes:
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same. When this happens, the function is continuous at that point.
2. Alimit may exist even when a function is not defined for a particular x value.

3. Afunction may be defined for a particular x value, but the limit does not exist there.

e

A function may be defined for a particular x value, and the limit exists at that point, but the
value of the function and the limit are not the same.
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Second type: lim, ., f (x)

A limit exists as x approaches either positive or negative infinity if the y-value of the function gets closer

and closer to a particular value and does not grow without bound.
Notes:

1. When a limit exists as x approaches infinity, we also say that the function has a horizontal

L -
asymptote there. *;‘mth) (

2. Afunction may never attain the value of the limit as x approaches infinity, but it might.

3. Afunction can have different limits as it approaches pos'\tive or negative infinity.
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Finding limits algebraically:

Always try direct substitution first (plug-and-chug)

Factor and cancel

Conjugate method

Simplify fractions

Determine the behavior of a function around a vertical asymptote

Determining limits as x approaches infinity
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Limits of trigonometric functions

In Exercises 5-22, find the limit.
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In Exercises 27-36, find the limit of the trigonometric function.
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In Exercises 49-62, find the limit (if it exists).
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In Exercises 33-48, find the limil.
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In Exercises 19-32, find the limit.
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In Exereises 67-78, determine the limit of the trigonometrie function (if it exists). %90 X
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