_l_imi{.s at too

A s{-\'od,e.jj thot sometimes he,lfs to evaluofe Limits as
X— too is to )Cac,{-or the lou:cjesé terms Jcrom the

Nnumerofor and c\ewomma-}or.

Ei Evoluote fim 2X3 + X "

X—00 7x3 +1

Solution :
.[.‘m 2+ X = Lim ﬂ&+ x3
XK=00 Ix*+q X—’w (7+—3

Ex: Tf feo= €%, fid Lim oo and  Lim o

X— 00 X—-00

X
SO tonN- oM = ‘ e+l \
lutio )xg_’w {£x) xl;r:no = — ‘%




- Aim exﬁ_é‘)\ X-ax

X—00 ! _2x! I =C e’ =ex
'\e (I"’elx)

| 20
Lim '/'.o(l"z’{)o
x—»ooAx (I"/é{)

= O |1+0 : 0L =1|0
I*0
(o]
: A o+1 _
AlSO Z!M ;(X) s .[-m _iol < 0:-1_ = :L
X—-00 X —-00 +

Note: I( ;ﬁ:’oo f(x):[_ oc Lim f(x)-L_ Where L

X—-00

iS o (fm:&-c) Ceoll Number, +then )C has a horizontal

osymptote (HA) at j:L'

£Ex: Find ol horizontal aSjmffoéas of f(x)=—J;<:;’

Solubion: Lets Compute Lim f(x) and  Lim f()d.'
—_— X—-00

X~ 00

“00" /—\

s A0 ; Stnce X—» 00
lm _"*1 L LR L {1+ ’

X= 0 X+2 X =00 X(]J%) X—r00 x(l*%) |x|=X.



(L+0)

Lim x\l_;/
X~ (1 3f°

1+0
1.

=

T‘/\us, there s o horizontal aSt(MP’cal-e, ot ‘1= 1

“ﬁ" _"/—\
w2 z, P . -"i |“., . Since X—»-09,
M X+1_ - Lim J; Lexs N Lim Xl L+ %=
Xo-00 X+3 X—=>-00 X(L+2) x=1-00 " x (14 2) |x| =
= IM XJ X/
X= 00 X (1-*77'
_ "yi+0
oy -1
Thus, there 3s a horizontal asymptote ot y=-1.
J A4
AY
) Ixr This func,i:on
ys X+3
\— has two horizontal
................................... 1 T
Y

..................................

O\SJM,?‘}o'les!




Con a funciiow Cross 1iis hor‘:Zon‘la/. asjm,:+o+e? Yes.’

SinX
X

_Q-j%, We showed Freu‘.ouslj 'H«m‘ )2(_"5/"’00 =O/ \/\encc

3= S‘;(‘X has o HA ot j=o.

y4

A
X

S

wX

However, the jrth Crosses =0 iwf;n;{-o:b mo{j times!

Infinite Limiks

"to0 " constant
L’\Ni)r.s Og -qu. £OFM constant or 0 are Y\D‘l‘
indetermmnote — H‘ej ore foo del’e“d""j on s:jns.

: [" (x-2)(x-5) _ ince e Limi oC™M
Ex: kim, ooy T since the Limit has the oo

"1-(-a)"
- O

where O denotes a Pos;hvc 1\%&1\5&3 apfrooudnmj 0.



Note: T a s a (:F:ni’re) reall number ond

fon fi = 2 o £ 005 20, Hen { s

X— 0° X=>at

o vecticol aéjm?%’re._ (vA) ot Xx=ca.

Ex. Does )C(x)z ﬁ howe amj verticod asij+o+es?

Soluton:  Verticod as:]mplro{-es Maj occwr when a-fée""i’""'j
‘o divide bJ 0. Note that
X3-x* 0 & x*(x-2):0 & X0 or Xx:=2.

Lets now check ;f_’,’g )((ﬁ) ond ;!_'.,ma)((ﬂ)_ I

fm 22 . |, 5 —g;m — = o0

X—0 X*-ax* x—0 X*(x>

|
x> X3-ax*  xoa X"(X/’;\‘{ T x->a X? 2° Y

= No VA ot X=2




We see & VA at x=0 and

o hole at %x:-2.

Additionol Exercises :

2/

+ X s
x?, 1

1. Evaluate Lm X
X=-00

R. Evaluate Lim ( X+2 - /X_)

X— 00

sSin X
3 Does f(x‘)= Lonx have M‘J vertical or horizontal

&9jm‘>¥o\-es?



Solutions: Moo ¥
- %)

1 Lim X x " i ,m /fo-"_%)
X

X—=-00

2 b (fx - g ) < b, o), Eﬁ <07
“ / 1 X+ J_>
e = Lim (x+2) - x

=0 xia +Ix
. dim 2 = [oo

X222 [xiz +{x

3. Vertical astP-fomles o( )C(x)=:;:>;< could occuc
When tanXx =0, or eluavalen+(j ) when x = K-’IT, Kéz,

However

0

Liw s:nx/ SiX L i K even,
= = fim = ZFM cosx =

X=+K¥ tan X X- RTT ( ' ) X—> KTt -

1 f kKis odd.



Since vone of these [Limids are 00, lhere are o

ver}icol asymptotes.
J

Foc hocizontal a.sdmpl-o{es, we examine. X’Q_,YZO f(x) and

Lim F0. We have

X —-00
lim SinX  _ _ﬁ;m Si = lim cosx , which DNE.
X100 tanX x>t ( X X—> 100

Cos x

_rl'\u.S, no horizontal aS\\J(MF+o+es eithec !




