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7.8 L'Hopital’s Rule

limf(x) whenf (x) >0 and g(x) >0asx—a

xX—a g(x)

lim f (x) = 9 < this is called an indeterminate form
x—a g (x) 0

lim fEX) when f (x) — *eo and g (x) >t asx > a

X—a g x

LG I N

Xl_m p (x) =t < this is called an indeterminate form

These two types of indeterminate forms can be simplified using
L'Hopital's Rule
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L’HOSPITAL'S RULE Suppose f and g are differentiable and g'(x) # 0 on an open
interval [ that contains a (except possibly at a). Suppose that

|il11 flx)=0 and limg(x) =0

or that lim f(x) = = and  limg(x) = *=

X—d xr—a

(In other words, we have an indeterminate form of Iypeg or =/%.) Then

S )
B b

if the limit on the right side exists (or is = or —).




sin (4x)
im
0 tan (5x)

. 4cos(4x)
=lim———+%
0 5sec’ (5x)

im———= —
0 arctan (8x) 0
vn 1
= hr% -1 = lim g
x= .8 x—0 5

1+(8x)2
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cos0=1

secO= =
cos0

. 1+64x* |1
=lim =
x—0 8 8
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Other indeterminate forms e 7= Lrioptars e

[o0)

Need to be converted into

or

[o0)

1. Indeterminate products "0-too"

Write the product as a quotient "8 = or f-g=

. (4) .
limxtan| — | = -0
X—>00 X

00\»—*\\5
~ | =oe

Chain Rule

[4 z
secC | — |-
L'H 2

— lim X) ¥x =lim4secz[4J=
X—o0 _ X—o0 x
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Other indeterminate forms

2. Indeterminate differences "oo—oo"

Convert the difference into a quotient
How?
a) factor out a common factor
b) find a common denominator
c) rationalize
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1 X 1 " "

lim - — "0 —o00

it x—1 Inx

Get a common denominator

. x-Inx 1(x-1) . [xInx—x+1)]_ 0
=lim - =lim|l ——~— " |= —
= (x=1)Inx (x—1)lnx = (x=1)Inx 0

va o lnx4x-t-1

Tl Llnat (x-1).

1
X

Inxpp=T _ . Inx 0

=lim = =
= nx+1-1 = nx+1-1 0

L'H 1
. . 1
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3. Indeterminate powers "0°" "oo®" "17"

Use In to convert into a quotient

lim f (x)g(x)

X—a

y=limf(x)* =my=mn [lim f (x)g“)} SInys= lim[ln f (X)g(x)}

let y equal the limit take the In of both sides interchange In and lim

= Iny=lim[ g(x)-Inf(x)] < this will be in the form "0-%oo"
X—a
use the power rule for In follow the directions for 0-ce to find the limit L
—Iny=L =eV=e" =y=e

make both sides the exponent
on e to get back to y




lim (1= 6x)" = rj=r

x—0
_£138(1 6x) lny—hm[ 6 }
lny—ln[hnol(l 6x)" } 0| 1—6x
Iny=-6
In y=Iim ln(l 6x)
x—0 elny _e—6
lny—£1£13[x~ln(l—6x)} y=e®
In(1-6x) | "¢’ _ I
lny—hn({ - a } 0 11{)13(1—6x)" =le”°
L(-6)
lny = hm{1 o }
x—0
bx ?@i M8 " gao;;tlem 1
hm(l+gj ="1"" a,b real numbers
X—>00 x a
on [ (2
—11_>mm(1+ ) Iny = lim{h/(fzq
lny—ln[hm (14« } !

. Iny=lim| -
1ny=11m ln 1+4 J xo| [+
Iny=lim| bx-In(1+4) ] ="w.0 Iny=ab

e elny _ ab
o ln(l+j)} o )

Y= . 1 =0 y=e
) y =lim 1+§)bx =|e”




