2.2 | The Limit of a Function

lim f(x) = L

xX—a

“the limit of f(x), as x approaches a, equals L”

lim COO0V=2 , Vi E(VY =22 = Wi COOV=2

X—)\-\_ X\ =\

[3] lim f(x) =L ifandonlyif lim fx)=L and lim f(x) =L
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Use the graph to state the values (if they exist) of the following:

(2) lim g(x) (b) lim g(x) (c) lim g(x)
@ lim g() @ lim g () lim g(x)

2

& www.olearninga.com olearninga  {© 66939059



v 4

YA

& www.olearninga.com

=Y

Iim Inx = —o0
x—0TF

) 2x

Iim = 00

the line x = 3 is a vertical asymptote.
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9. For the function f whose graph is shown, state the following.

(2) lim_ f(x) (b) lim_f(x) () lim f(x)
(d) lim f(x) (e) lim f(x)

(f) The equations of the vertical asymptotes
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2.3 | Calculating Limits Using the Limit Laws

Limit Laws Suppose that ¢ is a constant and the limits
lim f(x) and lim g(x)

exist. Then o o

L lim [£() + g(0)] = lim f(x) + lim g(x)

2. lim [f(x) = (0] = lim f(x) — lim g(x)

3. lim [cf(x)] = c lim f(x)

4. lim [f(x)g(0] = lim f(x) - lim g(x)

£ lim f(x)

x—a

5. lim

=7 if lim g(x) # 0
wa gl lim glx) - xa g

6. llil’cll [f(x)]" = [}gr; f (x)]" where n is a positive integer

7. lim /f(x) =}/ }lgcl, f(x) where 7 is a positive integer

[If n is even, we assume that lim f(x) > 0.]

8. limc=c 9. limx=a
x—a x—a
10. lim x" = a" where n is a positive integer
x—a

11. lim ¢x = {/a  wherenisa positive integer

xX—a

(If n is even, we assume that a > 0.)
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EXAMPLE 1 Use the Limit Laws and the graphs of f and g in Figure 1 to evaluate the
following limits, if they exist.

@ lim [£() + Sg(x)] AL
A
74/ o 1 X
~_|

FIGURE 1
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(b) lim [£(x)g(x)] Y
A N
74/ o 1 X
g ~—
FIGURE 1
© 1im L%
x—2 g(x) -
f
A
/ >
74 0 1 X
g~
FIGURE 1
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Evaluate the limit, if it exists.

11. lim 3x — 7)

x— =2
P —=2t— 8
13. Iim
t—4 t—4
=27
19. Iim ———
t—3 t°— 9
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22. lim

x%93—\/;

) 1 1
28. lim | — — 5
t—0 t -+t

33. lim
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B The Squeeze Theorem

The Squeeze Theorem If f(x) < g(x) < h(x) when x is near a (except
g Y
possibly at a) and

lim f(x) = lim A(x) = L

then lim g(x) = L

Xx—a

39, Ifd4x — 9 < f(x) < x> — 4x + 7 for x = 0, find lim £(x).

x—4
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