88 Chapter 1

Limits and Their Properties

In Exercises 1-4, determine whether f(x) approaches oo or
~oc as x approaches 4 from the left and from the right.

In Exercises 3-8, determine whether f(x) approaches oo or
—~ oo as x approaches —2 from the left and from the right.
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Numerical and Graphical Analysis  In Exercises 9-12, deter-
mine whether f(x} approaches co or —oc as x approaches —3
from the left and from the right by completing the table. Use a
graphing utility te graph the function to confirm your answer.

—~3.5 -3.1 —3.01 -~3.001
-2.999 —2.99 ~2.9 -2.5
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9. fx) s 1. fx) 7.9
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1. flx) = ;7*“_‘} 12. flx) = sec 3

In Exercises 13-32, find the vertical asymptotes (if any) of the
graph of the function.
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29, flx) = tan mx 30. f(x) = sec wx
{ tan 6
3 s() = 32 g0y = 07
() sin ¢ 8(0) &

In Exercises 33~ 36, determine whether the graph of the function
has a vertical asymptote or a removable discontinuity atx = —1.
Graph the function using a graphing utility to confirm your
answer.

33 flx) =
35. flx) = i + ;

In Exercises 37~ 54, find the limit (f it exists).

. 1 . -1
37. ijl‘ x4+ ] 38. ,xhanl’} {x — 1)
39. lim 4.
X2t X = 2
a1 lim e 4.
bt (x — 1)
’ . 637 + x — 1
43. r}«)”'}’ti X7 4. z-»»>!E't~Tlr,!"2}‘ 457 — 4x ~ 3
x — | ) x =2
45, tim 46. Tim © "
N ET? P+ e = 1) ’ EHE x?
; 0 , 0
47, lim [ 1+ - 48. lim | - -
tf:({l {\ ! .l’) xl—ié%} ( : ,YJ
2 -2
49. lim —— 56, Hm o
50" SiN X /2 COS X
/i,' X + 2
5L tim YT 52, lim
= CRC X =0 cot x
3. Hrzn XseC mx 54. Iiz]n x*tan wx
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