L'Hopital's Rule November 29, 2018

4.8 Indeterminate Forms and L'Hopital's Rule

Goals:
1. Apply L'Hopital's Rule to simplify and find limits
a) ldentify Indeterminate Forms
b) Recognize the forms needed for L'Hopital's
c) If needed, algebraically transform expressions
to the correct form:
rational expression w limit = 0/0 ore< /o<

Study 4.8 # 359, 365-371, 377, 379,
383-391, 399, 401, 405

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

Consider:

2.
X X >?

1}1}11 (x* +D(x-1)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home E.‘Homework
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4.8 Indeterminate Forms and L'Hopital's Rule
Consider:
X (x~ 1)

li x?—x 9 O

11m | | .

o (x2 +D(x—1) o]

(
= B Y
X=>/ Y +I
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home ‘!Homework

4.8 Indeterminate Forms and L'Hopital's Rule
What about: _
1 — € o)

lim— — —

x—0 X 0
No easy algebraic approach

L'Hopital's Rule
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home IHomework
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4.4 Rolle's Theorum and the Mean Value Th ) um

“11

Mean Value Theorum

Letf be: )
1. continuous on closed interval [a,b] and -

geogebra demo
( c.\)

¢ b,{('b

e
>
o e e o

2. differentiable on open interval (a,b)

f'(c) = f(b) - f(a)
b-a

Interpretation:
There exists at least one ¢ on the interval from a to b such that the

rate of change equals the average value.

Prof G. Battaly, Westchester Community College, 2012

__Calculus Home Page

then atleastonec (a,b) K_.

derivative at ¢ equals the slope of the secant line joining the endpoints.

ALSO: There exists at least one c on the interval where the instantaneous

H |

1
1
1
1
1
:
5' 55 6 65

Homework

Mean Value Theorum

Letf be:

1. continuous on closed interval [a,b] and
2. differentiable on open interval (a,b)
then atleastonec (a,b)

4.8 Indeterminate Forms and L'Hopital's Rule

o

f'(c) = f(b) -f(a
b-a

Extended MVT: Given that both f(x), g(x)
1 continuous on [a,b],
2. differentiable on (a,b)

and 3. g'(x) # 0 for any x on (a,b)

f'(c) = f(b)-1fla)
g'(c) g(b) - g(a)

Used to prove L'Hopital'sRule

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Then there exists ¢ on (a,b) such that gi(c) = Q_LLQ_leb_'a @

Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rule
L'Hopital's Rule Let f(x), g(x) be

1. differentiable on (a,b) containing c,
except possibly at c itself.

2. g'(x) = 0 for any x on (a,b),
except possibly at ¢ itself.

If : . f(x) 0 ——
1}1;51 2(x) — 6 or oOQ
T im 22 =iy £
sse () RS g'(x)

provided the limit exists or is infinite.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home

Homework

4.8 Indeterminate Forms and L'Hopital's Rule

Indeterminate Forms: Determinate Forms:
0 o0 0+ 0 = 0
— — o0 — O
O o0 — o0 — 00— —0
o0
0" =0
0o 0 17 ' -
\ O I—

A

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home

Homework
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4.8 Indeterminate Forms and L' qultal s Rule

“‘:::“‘
. ““‘
Indeterminate Forms..-‘ siest Determinate Forms:
cezziies””
N
0 oI 0 + 00 = ®
— — o0 — o0
0 o0 — 00— 00 — —0
—
=]
0" =0
. 0 1% 0
Q0 o0 —a0
oo 071 07" =

Y>>

Calculus Home

£

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

Calculus Home
=

4.8 Indeterminate Forms and L'Hopital's Rule

1. l—é‘t —_— __2 @ ?"d-
m= © @ gl
X, e
\-’Q‘M’ —% =-1

X<0 )

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

X->2 X °

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

4.8 Indeterminate Forms and L'Hopital's Rule

/L..m S /yl 7’( — _.9._
X2 X °

:_i My ¥ cos Yx

Xx20 a3

AN

<P
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4.8 Indeterminate Forms and L'Hopital's Rule

A Jt—x* _——7% QA<X=2

yv—> X~ 2

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home __Homework

4.8 Indeterminate Forms and L'Hopital's Rule
,—"‘ - o
dowm Nt=X" _ = e A=X=2
¥->d  X-2
o, :
— A~ L WX - L
x—=g BIEx  _, o T
l
e ————
——— 5
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

T
_,Z\M\. "6'0( — _0_
Y2 | x-1 0

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

4.8 Indeterminate Forms and L'Hopital's Rule

T
_/Z(\ﬁf\- «e’\)( —> _0_
Y2 | x-1 4

=L DX tfﬂo\\ 24

xX=| Xa— | o v ‘;ZX

P=TnCEEA0HE=10

- |
_&a‘m;»,_)?_\@ TN

w=1 ’\':

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

don Lo0+) -1
N

x=>0" 7

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

4.8 Indeterminate Forms and L'Hopital's Rule

<1-¥
L £- (/-I-X\) - |- 1 D
)(_>0+ )(3 0 = 0
L+
= X
F X - > _/;(_ 0
=0 3x* D 0

Y, lX —|— _ TP TET T
{;or Ix T +0 =2 j'kﬁ

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

ﬁm X_I > -0
X~oD X *#x+3 =o

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__Calculus Home ) Homework

4.8 Indeterminate Forms and L'Hopital's Rule
)&m i > -0
X2 X *#+dx+3 =0
et | ,
=_fm —— —> — =
Y>>0 X+ S
TI=CH-10A R+ 20+ 3D
n=i00 Y=00870z0E
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home 3Homework
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4.8 Indeterminate Forms and L'Hopital's Rule
e D
L X —3
X =260
' Calculus Home Class Notes: Prof. G. Battaly, Westchester Community College, NY' Homework

4.8 Indeterminate Forms and L'Hopital's Rule
> =)
L X —3
X+
X =200
L7 ﬁ 3 X ¢ +
=hin S 2D
X~>0
Calculus Home Class Notes: Prof. G. Battaly, Westchester Community College, NY' Homework
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4.8 Indeterminate Forms and L'Hopital's Rule

b
. S
;ﬂm X —
X =70 z_x SO

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

4.8 Indeterminate Forms and L'Hopital's Rule

b2
. S
Im. X 52
x>0 g% SO

et 2 X =D
= Am — =

—_— MmN —— — T < O LRERET )
£ X
Y~>%
w=100 Y=ZFZE-H0
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home __Homework
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4.8 Indeterminate Forms and L'Hopital's Rule
% o x
L (14x)7 = o2 y=2
Y= o0 /N 8 = xAna
Laq = X
L2
Class Notes: Prof. G. Battaly, Westchester Community College, NY
__Calculus Home __Homework
4.8 Indeterminate Forms and L'Hopital's Rule
% ° x
/L'm ( |+ X> —> oD 3= Y
X~> o2 v n 4= X R
~ Ay =X
g= Lo (1) =
%
ﬁl = ,@m L\,( [ +X\
X~
= _L,Q,,\Cﬁx\ -
Yoo A =
W, o
- x| oP O
)(M , ° [ YA=CL+HI 1D
L g ‘(7=i
#=100 ¥=1.0472FE7
Calculus Home Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
", |
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4.8 Indeterminate Forms and L'Hopital's Rule

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

]

4.8 Indeterminate Forms and L'Hopital's Rule

Y=L CRE == T =10 (=Y

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home __Homework

K It |
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4.8 Indeterminate Forms and L'Hopital's Rule

385. lim xln(x4)

x—0

2 X

387. lim x“e”
X —> o0

382, lim x**
x—0

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework

4.8 Indeterminate Forms and L'Hopital's Rule
YA=RINCE YD
385.  lim xIn(x*) /al /
x— 07 / [\—/
w=i =
=Rz R
387. lim x%e™*
X = oo
H=100 ¥=Z.72E 40
YA=HCEHD
382.  lim x** _ _/
x—= 0t
=0 =
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Homework
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4.8 Indeterminate Forms and L'Hopital's Rlé|e
382.  lim x* = \0_ — O

x—0

_(/\,?"./QA”"‘. Zstzv\x——fAL«» LXK -2
20! A0 T
2K

LH
/0"”‘ =0 _\:é?—’:/(a‘hﬂ - %
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(29 ") -

. b-_
- Ao "= O =9 )

-—
l

w=0 "l’:

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
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