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

X—= X—=a

exist. Then
L lim [f(x) + g(x)] = lim f(x) + lim g(x)
- lim [f(x) — g(x)] = lim f(x) — lim g(x)

X—>d X—>a

2
3. lim [cf(x)] = ¢ lim f(x)
4

X=—=>a X==>0

. lim [£(x)g(x)] = lim £(x) - lim g(x)

X=—>da X=—=a

£(x) - lim f(x)

A0

5. Iim : if lim g(x) == 0
—a g(x)  lim g(x) = i—a?

6. P-";[}. [f(x)]" = [}1_93 f (x)]" where n is a positive integer

7. lim Jf(x) = ;/ lim f(x) where n is a positive integer

[If n is even, we assume that lim f(x) > 0.]
8. lmc=rc 9. lmx=a

I—a X—a
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EXAMPLE 2 Evaluate the following limits and justify each step.

x*+ 2x*— 1
(a)) lim (2x* — 3x + 4) llm _
x—5 — —2 5 — 3x

umM LSXB Ll”’l Lq
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EXAMPLE 2 Evaluate the following limits and justify each step.
x4+ 2x*— ]

(a) !Ln; (2x* — 3x + 4) (b) xl—l.-n;lz 5 — 3

-?_3-\-2L"1)2‘7 - F+¥ -1 -
b) (-1) -

— S —
# #

g -3 (-2) S+ 6 [\
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EXAMPLE 4 Find lim g(x) where

x—1

L_IW\\ g(.x)={“"+ | > .

T If x =1
D S
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EXAMPLE 5 Evaluate lim SRl 9. 2 (9

h—0 h
W) "9 Hebnan® =
o

\~
(6 W) - L4 h
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EXAMPLE 7 Show that lim x| = 0.

=
O
Y X 4
QZ){\: X X = O
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EXAMPLE 8 Prove that lim u does not exist.

-0 X
":._;-.-_-_..-l % £ 0O
)( -
FOo 2.1 X=z0
vy £ =)
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9 w— | -\ [N AX“4 9x -5
—Q— T -10 |I®
X =5 - (D L
o —|
J&7+(Ox\-\y- S
017<s<><a» ) - Cxd g

eeeeeeeeeeeeeee


https://bitpaper.io

eeeeeeeeeeeeeee


https://bitpaper.io

eeeeeeeeeeeeeee



https://bitpaper.io

Definition A function f is continuous at a number a if

lim f(x) = f(a)

A—d

Notice that Definition | implicitly requires three things 1f f 1s continuous at a:

1. f(a)1s defined (that 1s, a 1s in the domain of f)

2. lim f(x) exists

X—a

3. lim f(x) = f(a)

X—da
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EXAMPLE 2 Where are each of the following functions discontinuous?

. x*—-x—-2
@ fi) == ® f0)={ x-2 77
| if x=2
— ifx=0
© f@={x @ f(x) = [x]
1 fx=10
VA .
1 —o
o1 2 3
|

(a) A removable discontinuity (b) A removable discontinuity (c) An infinite discontinuity (d) Jump discontinuities

15
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EXAMPLE 4 Show that the function f(x) = | —Es continuous on the

mtenal[ [, 1]

L\W\—QC%\ £(a)

D O
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4| Theorem If f and g are continuous at « and ¢ 1s a constant, then the follow-
ing functions are also continuous at a:

. f+yg 2. f—¢g 3. cf

4. fqg i L if gla) # 0

g

p Share Knowledge


https://bitpaper.io

Share Knowledge

Theorem The following types of functions are continuous at every number in

their domains:
* polynomials * rational functions * root functions
* trigonometric functions * 1nverse trigonometric functions

* exponential functions * logarithmic functions
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EXAMPLE 7 Evaluate lim

12+ cosx

R G0 I A

g+ costm S 24 7=
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EXAMPLE 8 Evaluate lim arcs;in(1 \/;) A CS W (;LWI\ \ —X

Theorem If f is continuous at b and lim g(x) = b, then lim f(g(x)) = f(b).
In other words, o e

lim f(g(x)) = f( lim g(x)
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EXAMPLE 8 Evaluate lim arcsin( ‘ ) A CCS W (x—vl \ — X

x| l — X
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