WS 6.5: L’Hopital’s Rule & Indet. forms

Calculus Maximus

Name k{ ; % Date Period

\

Worksheet 6.5—L’Hopital’s Rule and Indeterminate Forms
Show all work. No calculator at all. Not one keystroke.

Multiple Choice

C_ 1. Which of the following gives the value of lim ? 2;
—_— x—0 tan x

(A) -1 B)0 ©)1 D) & (E) Does not exist
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3X o0
E 4. Which of the following gives the value of lim (1 + l} ? |

X—>00 X

(A)0 (B)l (C)e [D)e* (B)é
32X
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B 5. What is }llll’I(l) 2 P 2 ?
(A)0 (B)1/2 O 1 (D) Does not exist ~ (E) Cannot be determined from the information given
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E 6. Whatis lim <12 70

x—0 tanx
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Calculus Maximus

C_ 7. Whatis 1iml1n(2+m
o m—0m 2
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(E)0  (E) Does not exist

Mekhed =
g ) (D) gy
m-=2 D N
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| | | ’=’I—’
o, §1) = 5 (BT
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(D)4  (E) Does not exist
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Free Response
Find the following limits. Show all work and use L’Hopital’s Rule whenever possible. Express your answer

in exact form. For example, if the value of the limit is 7z do not write 3.14

o
10. lim 228 % 1. fim —— L 12, lim 22727 @
6—0 20 6—x* sin(@ — ) x—x* sin(x — Jr)
é_;o 2 + o9 N Cos(x=TT)
= (oc PNE) 2
13. lim sin( j 14. lim a - cot(2e) o 15. lim y-ln(y-l-lj -6
z—r" zZ-T a—0 y—>o0 y-1
] A = - ]
Sin /’%)‘_n_-f 2-m ADD Fan(2e<) f_;x ﬂMC > S
. L' 4! yas L —
sin & =) D)
= 20 23 L'ves Al = ‘;*l s (3_03 >

2> [
DPNE L b ;?f 4

(0&\' lla’\/ﬂn\> Z
3=
\5—H>< 5"7
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@o Yo
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2
Ycaceul here wrth 8> 9
|- sided limit 1! s 2
oD — O
16. "lim x> - &/* 17. lim(1+§j g 18. lim (lnw—x/;)
x—0 %»wu()'\) t—>00 t 1\ w—o
. e fun Dnee
w= L 1+ Jc) —
£ Ué)% &4&/7()

hy - £ @Q/«) % [ (i=Ine”
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ﬂwg . w0t I aes 4o O
— < From pos. side.
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(1 .
ofl) 2 - crifl) o
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t—o Int =00 oreo<= v=0 o™V oo . @0 x—0* sin x ' "‘]’)
®) or —;»_o— O-DNEF— bj oselation
0.9 O
(ot indetemmimate)  DNE
(o > DN E
oo — &2 D
22. lim (2 ~1)u 23. lim (In|2x - 4|~ In|x +3)) 24 tim 72 020 T
u—0" xX—>© 6—0 Hcos26
1]
(2-Nle S [ T2 Sanl28)_
D0 X—>09 X+3 e-~2>D 9..405(2-8)
~ )
O 2% LAt g 25e2CO
/> A / L 5o 60 (as(2)~205in26) ﬂa N
[/V@V@f%?l /L/’rﬂL' i 77:1-' ﬁz——o/’ PrY?U\Yec:

b -
mZ

Page 5 of 7



Calculus Maximus WS 6.5: L’Hopital’s Rule & Indet. forms

25. (AP 2010-5) Consider the differential equation % =l-y. Let y=f ( x) be the particular solution to
X

this differential equation with the initial condition f (1) = 0. For this particular solution, f (x) <1 for

all values of x.

(a) Use Euler’s method, starting at x =1 with two steps of equal size, to approximate f (0) . Show the

work that leads to your answer.

_4 = Y+a
X 3 m= }—?—( Ay=2Xm oo™ 34’ Y
=% ) | O / /2 — V2 /
==y L _ 3 _ )
z 7 = = % . %
O'-=
o
~ -2
w0, ‘F/D} o b Z
o f(x)
(b) Find lim T Show the work that leads to your answer.
x—>1x _1 @_- Q
-1~

O

/ l
sp it 2 F 19
Lhep it L5 200 @

20 fo=g), 7 -0
3

a9
1

(c) Find the particular solution y = f (x) to the differential equation % =1- y with the initial
X

condition f(l) =0.
dy _ —y edd:0=1-Ce' )
c
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26. (2016-BC4)

d 1

Consider the differential equation—y = x2-= V.
dx 2

2)/
(a) Find — interms of x and y.
dx
A
é ‘ -ii = Z)L" 2 Jx@

M'dx

By @)@

(b) Let y=f (x) be the particular solution to the given differential equation whose graph passes through
the point(—_2)§j)4. Does the graph of £ have a relative minimum, a relative maximum, or neither at the
point( -2 8)‘7 Justify you answer.

4
TR =269-3()
by | =B P 4=
(-Z B - L %71 N ha>
T {Q a)ﬂg;/.ue pax. @ (-2,8)

®, (,7_,5')—1'5 a crifical Valve of y=519).

(c) Let y= g( ) be the particular solution to the given differential equation with g(-—l ) =7.

5)

(
Find lim L J Show the work that leads to your answer.
x—-1 [ : [ _
Luse  E) fepzdy) = p=o
j/# ' ﬁ‘/(@/T» e Z)

l &g/'/ b(X*D'l LH/\ |+- aja\’l \j’/[)/

|
o &) >
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(o]

— Ec’l_@
O (7 >

(d) Let y = h(x) be the particular solution to the given differential equation with h(O) =2.
(BC) Use Euler’s method starting at x = 0 with two step of equal size, to approximate h(l)
(AB) Use the linearization of h(x) at x =0 to approximate h(l) L -—a

(AB \/M;mﬂ) WCD L pte(0,2) , 02{(54): 2 -1(xX-0)
I/\,/D)—' —'CD")”I L) =
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