Name: Class; Date:

fiz)

0
1. (1) lim 15 an indeterminate form of type -
e glz) 0
(k) lim fEI; = () because the numerator approgches 0 while the denominator becomes large,
T—rk :i} T
)

{c) lim Ei] = [ because the numerztor approaches # finite number while the denominator becomes large.
T—rk :i}
{d) If lim p{r) = oo and [(x) — O through positive values, then lim ?El:; = co. [For example, take a = 0, p(z) = 1/2%,
ki q—ti2 I

and [{x) = a2 1 1f f{z) — 0 through negative values, then lirn =———= plz) = —og. [Forexample, take a = 0, plax} = 1 ;L'“,
ghnega P P

=—a f(z)

and [(x) = —2®.] If f(z) — 0 through both positive and negative values, then the limit might not exist. [For example,
take @ = 0, p(r) = 1/2°, and f(z) = =]

oo PlE)
© @

o]
15 an indeterminate form of type —.
o]

4. (a) lim [f{rz]]ﬂ{"::' is an indeterminate form of type 07

(by lfy = [f(x) ]F"'r'"1J then Iny = plx) In f{z). When x is near o, p(r) — coand In f(z) — —co,s0lny — —oca.
Therefore, llm [f(z)]P=) = Ilm y = 11m &Y = 0, provided f* is defined.

(¢} lim [A{z)]P") is an indeterminate form of type 1°°.

(d) 111r| [ ()] is an indeterminate form of type oo™

(e} If g = [p(x)]™} thenIny = g(= @) Inp(xz). When 2 is near a, q{z) — ocand Inp(z) — oo, so Iny — co. Therefore,

111r| [plx ]]”: =) - I1rn gy = lim ™Y = co.

=il

(f) lim */p{x) = 1||n [p(z)]*#=? is an indeterminate form of type oc®.

Mate: The use of FHospital’s Rule is indicated by an H above the equal sign: =

Lo . COS @ . —sinx .
1. This limit has the form % limn —— L lim = lim tfanr = —oc.
r—{m 2+ 1 —sina z—{z 21+ —Ccosr m—{m S 2

Maote: The use of FHospital’s Rule is indicated by an H above the equal sign: a

Fol X .
9. This limit has the form & 5- Ilm — = lim — sosince e’ — Land 3t — 0" ast — 0
E— 0 [" i—0 32
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Note: The use of FHospital's Rule is indicated by an H above the equal sign: a

1 1

Inlnx P L
14, lim pmTE lim nz o _ lim
T— o a T—so r—oo T lnT

=10

Waote: The use of FHospitals Rule is indicated by an H above the equal sign: =

. e 2 2
COSTRIE — COSTED 1o, —HLEInTE + REINNE o li —{iE” O HLE 4 11T COs TED
= 11l = lIm

20. lim l[n"; — m"!]

=—0 _:1:2 a—0 2 x—=i} 2 :

b | =

Mote: The use of FHospital’s Rule is indicated by an H above the equal sign: =
3 2 n 2z u :
2. lim z%¢" = lim — = lim — = lim — = lim 2T = 1)

T—r—ia —r—oa = = rT——og —E r—r—o0oo 2 I—r— o0

Maote: The use of FHospital’s Rule is indicated by an H above the equal sign: a

33. The limit has the form oo — oo and we will change the form to o prodoet by factoring out .

T =00 I -~ r—oo |

In: I 1/
lim (r —Inz) = lim .1.'(]. - ﬂ) — cosince lim — = lim Ye _ 0.

Mote: The use of FHospital’s Rule is indicated by an H above the equal sign: a
In{l — 2= 271 —2:
'[ ] El li f'r[ ‘"}

1
— _ . lll"I — _x 1 — 1 ©
Iy =(1—2x) = Iny ~ In{1 — 2z, s0 :lrl_llr‘lj Iny ;l-E-.l}:. = lim 1 2 =
lim (1 — 22)"" = lim ™Y = 7%
w—ri} x—0
Note: The use of [Hospital’s Rule is indicated by an H above the equal sign; =
035 : "(a
43. From the graph, it appears that lim ) litn [y 0.25. We
}l 7 s—0 glz) =0 g'(x)
s Lo —1 ... et 1
3 leulate lim —— = lim ——— = lim —— = =.
{ B e Ty R R i s R
—0E 0.5

18]
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Nate: The use of FHospital’s Rule is indicated by an H above the equal sign: —

LTy e mi e 17
58. (a) lim v = lim —"r(l —e "”"”) — 24 4im (1 —E “'*'r’”) = __;“ —0)  |because —ct S — —ooast — oo
b—roo t—oo O o t—oo o
=4 . which is the speed the object approaches 23 time goes on, the so-called limiting velocity.
o

. 1— 1—4:(.."r||
(0 lim v= lim 3 1 — e~ — g lim — form is 2
0 ]
a— e—t O r—e o
. (_r{—r.'i.fm) . {—E.J'r'”i‘-] magt
= myg lim = —L lim e ™ = gi(1) = gt
e—e I. b —

The velocity of a falling object in a vacuum i directly proportional to the amount of time it falls.

Maote: The use of FHospital’s Rule is indicated by an H above the equal sign: a

ety

66. (a) For J to be continuous, we need lin‘:_J f{z) = f(0) = 1. We note that forz # 0, In f(z) = In |z = zln |z

l_ir.r}rln fiz) = l_irﬂn:rln|.1:| = lim Injz] x lim Lfa

i = (). Therefore, lim f{x) = lim ™77 = " = 1 S0 [ is
o ]fx z—0 —1 fir? 1'—"-1” ) !

a—

continuous at ().

(b) From the graphs, it appears that f is differentiable at 0.
1 1.1 1.01

r "y r Y r b

LN

— \

-1~ o 1 00 0% a0 0d1 ™~ 9%

"z L
{¢) To find [, we use logarithmic differentiation: In f{z) = xln|z| = J;[EE}} =z (—) +nlr| =
T @

Filzy = [l L+ n|x)) = |=[(L + In|z]), = # 0. Now {2} — —occas x — O [since |x|" — 1 and
{1+ In|z|) — —oc]. so the curve has 2 vertical tangent at (00, 1) and is therefore not differentiable there. The fact cannot

be seen in the graphs in part (b) beeause In 2| — —oo very slowly as & — ().
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