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7

\__

/1-:&*
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Ky x2 e é
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N, 0 Wu ha—i'&avdal o\s\dwp-(rdle 'vovul:e"
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The end behavior of polynomials

The end behavior of a polynomial matches the end behavior of its highest degree term.

Example 3.28 Find the following limits.

T—r—00

1. lim (52* — 1023 + 8972 + 84000) =

2. lim (=23 + 65022 + 7z — 1) =

T——+00

Example 3.29 Find the following limits.

0
|
1. lim 2@9. = Jim ’i(ilf_?_). = Jim “‘%‘ - 24
SHIT T e %-00 = J=3
FL¥*R 8

LR
R 39X
: @—53«” - 0 ~t <°
2 mgrfoo{%mx—l' —%‘fhw g:' +'ﬂ§ 3
&R

Limits involving radicals

Example 3.30 Find the following limits.

VIPTETT g (202

T - x| (w+2 +Z
Y oY)

x(z-—?.)
X *, X770 0 9% o

= = X - 242
b -%X ;X <0 K::”C”&q_*"f%’;
=_da_ _
5= 3

T _
T Qoua Lim J_’(_"‘z
— X3 100 BX_B
-
Rwn ix—n =0Qim xq'(‘t-l-}-,)
Kng— K—-’.‘.’-———L
il *G-2)
= _el(443,)
x(>-%)
- Y
.&L?é\’\'&w -
Y
C.b"‘"-\)
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2t (- VeTH0). = m (x-Jx*+q)(x+Jx“+q2

2 X +q
Comjuaate o )( Sam R, (¥ ) - (,]xq’* )
X + !r"_' K40 R-\- \l%q'-m

= RM f}/—(xj(-\-QJ_
e ‘K"—\-W
(o )4 = o0 - Bm 8
(0):(0) = +o? tow XX
=0
AP - ;‘NS{’
v
:‘\) 1nde Temingte
3. lim ! = Otm 1 (et

etoo /2F £ 322 — 22 T Ay I XFanxt — x* (-,] X e 3 %)
R
0 IXFx X
K40 (%'bx?') )@f

TG Y w L) .
= Jm I P O\ —sndekmiginok
K9\ e? o0 \ ﬁ/m

3)(. o0
A

= Qim J&X‘*(’H +X
K% .

2L
= Qim \le\i‘\*%,_-\rx
2

—— L
= Qi Pl ax
o [,

Ko
73X
—,&mw f(\!wl}e,-v'\\

¥
= Qim ’\*%pl_-ﬂ =9

Kad o0 —_—l = #
> 3
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2,5 0 , 00,17, 007, 0
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D 200’
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o fim T'K) B ey
X0 9’(&)
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3.8 Indeterminate Forms

: + -
3.8.1 L’HOpital’s Rule \‘Amﬁa‘if\uw K=o /XAO. /)(——7-\-00/ X -

(o \
U
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lim f(z) = il_l)r(llg(x) = 0. If lim (z)

; exists, then
T—a z—a g (z‘)

@) .
ill}l’ém = lim

1)
THEOREM 3.4 Let f, g be differentiable functions on an open interval containing x = a and

f'(z)
z—a g’(z:)'

Note that the theorem also works for one-sided limits.

3 — si
Example 3.31 Find lim w
z—0 X

/]

: Luserte® ). d (3x-snx)
_’_Q‘\m 23 -SINXK :?' ‘,Q(w. X . .::_Qtw, BRI 3-14 =
X930 X X309 d X0 = =2
g (x)
— K
L
wm Roh
a2 K-2 1 N
1o O s — ¢
L‘-\f‘*d S &(X Lﬂ = Qm .ﬁ = L‘—
= R R (xel) | x4
RX”
THEOREM 3.5 Let f, g be differentiable functions on an open interval containing = = a and
!/
il_r)r(ll f(z) = }jl_r)rég(x) = Foo. If g%l_I)I(II ch/g; exists, then
i@ f@)
2 gla)  m g(o)
Note that the theorem also works for one-sided limits.
. . 2rx+3
Example 3.32 Find xll)ngo Sr T
Lim D> g, ﬁ\x@“") - e 2
¥ 00 g’\‘\'? p &L 2 d - K-::-o _:2:
A (s5x+7) S 5
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Other Indeterminate Forms

Solving other indeterminate forms require us to change the limit so that we can use L’hospital’s rule.

1
Example 3.33 Find lim xtan —
T—r00 X

1 1
Example 3.34 Find lim ( - — >
z—0+t \sinx =

In case the limit of the form 02, 00®,1°°, apply logarithm to the limit.

Example 3.35 Find lim (sinxz)®.

z—0t
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Failures of L’Hopital’s Rule

Sometimes using L’hospital’s Rule will not solve the problem as in following example.

Example 3.36 Find lim secx'
z—(r/2)~ tanx

Failed Solution First, let find out what happens if we use L’Hopital’s rule.

Notice that lim secx =00 = lim tanz. Therefore, it is possible to use L’Hoslpital’s rule.
z—(7/2)~ xz—(m/2)~
secx . % secx . secxrtanx . tanx
im = lm F——= lm ———= lim .
z—(r/2)~ tanx x—(m/2)~ %tanx z—(mw/2)- secex z—(n/2)~ Secx

Using L’Hopital’s rule again, we will have

. tanx . secx
lim = lim .
z—(m/2)~ seCx  z—(w/2)~ tanx

So we return to the problem at the beginning and nothing is solved!

Good Solution Try simplifying the expression first.

secx 1/cosx 1

tanx  sinz/cosx  sinx’

Therefore,

secx )
im = lim - =1.
z—(n/2)~ tanx  z—(x/2)- SInx
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