Pg1l

Section 2.3: Calculating Limits Using Limit Laws

Limit Laws Suppose that ¢ is a constant and the limits lim f(x) and lim g(x) Lt V,jf-(_;
Tr—ra

I—ra

asgete Then

1) lim [f(z) + g(z)] = lim f(z) —I—il_l}ég(ﬂ?)

T—ra T—ra

—ra

2) lim [f(@) - g()] = lim f(z) = lim g()

3) lim ef(x) =%f($)

I:_>QT r—ra
4) lim f(z) x g(x) = lim f(z) « lim g(x)
" lim f(x)
5) lim = - if lim g(z) # 0

soag(z)  limg(z) © ooa

6) lim [f(2)]" = [lim f(:rr)] n, where Tiis a positive integer

r—rda T—rd

7) ime=c¢c SE limz=a
T—rd T—rad
9) lim 2™ = @™ where n is a positive integer
T—¥
) im {/z = {/a where n is a positive integer and if n is even, then we assume that a > 0
T—ra

) lim {/ f(x) = »/ hm f(x), where n is a positive integer.
I—ra
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Exal;ljj(le‘:) iu;)p[o.‘f «%E}% flz) =5 and!:li_lg g(z) = 2. compute
=@z - [l (Z £y -2 5/x3\ |~ 2 by - L— 22 b
X=X — - X—)A X‘7" -
L
Lo 2
( f) ( [~ @(x))
x->%
= f('j; Flo - 2 b, ol 2(5) = 312
3 - =
) (s
W =*
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Example: Compute the following limits.

A) lim (1? j% Lo L/)CB + Ln—— g/

N2 X2
= L (‘va s
X222 %o 2

: 4_ (,,\-'.4 r
bl (x >2 x5

1\4(2);,5’ :‘-//é)//f;gz”g;g7
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. —9 t3)1_.< 5_4
B) lim, 2o =T = 222 -p
-3 45 2 2
. o e Alseben mtf/S fo be 4
S'JK

C) 131_1“2+?ib Com ()C-3>(X+$) L X3 — -i-} 7.1,_
-3 (x-2)(xa) 3 %2 32

=&

-

24 -2 3
(RSl S B
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§h+h®

= L/k' e
>0 h

o
[=4
2
_ (A+h)2-16 _ Jb +¢L LT =/b
D) g === = Lp
h->> h
h(¢sh)
‘:(/D'v = U~ g;«}\: El—(o); E
> h As0 )
Example: Use the function f(z) to answer these questions. f(z) = { "';3 - 2)1 +4 ifz<2
I — &

ifz>2

A) lim f(z - s 2
A0 = b 0('2‘)‘“"4): |l -2 +4 = 2

X {

B)_]_ilg,l_} flax)= D NE

L FlJz Lim _ (X;—Zx )
Y- 2= X=>2
- g-4+Y =2
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Example: Evaluate these limits.

A) lim [z — 3| = DNE

r—3 I —.
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B) lim “""_1_9"5 = Ll
r—+2 r—Z

X=>2

= (_,1\“'

X¥->2

— Lo~
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S

) 1im@3. = 13 _ L~ 3> -3
(/25 +I3) X7 X (2= +VT)

= l«""' - ¥ La~— -

/

x=v x( i +H/3) " %> 1x FI3

— _
: /—

10 +2 23

(\
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Squeeze Theorem If f(z) < g(z) < h(z) for all  in an open interval about a

(except possibly at a) and lim f(z) = L = lim h(z) then li_l}l g(z) =L

Ir—a

. - .,.f‘
Example: Compute lim Ve 3/
=07

- &Sn(2) ¢ | X# D

&
e £ixe é_\)?‘& X>o"

[
L— Jx & = D
ye>d”
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