O|:>|’|7ue asam'lf(:o'te
l‘f 16=wnc+c is a S‘l’vul“jkt such that lim 'f(x)-(mx+c)=0, then -the S'('ra?jkl: line is called
A+
an_obligue as ste SN
queasgrpeste o § m
(Similar definl'ﬂon can be made -fov' -00)

Y=feo /] fe0 - tmaed

7 T
“+the distance “tends o ©

GS A —>+x™

Suﬂ»se (a=wrx.+c iS _an o\olialue asamr'hfl'e_

llm jg(-z) mx-C =0

1 i—w_ _S._ . {
I'M x m % 'Jgnm[jt(x)-mx—c]-q=o-0=o

A+

Then Jim 32 - fy (B2 m-S) +(me ) 0um om

le. l:f an OHITMQ a&amr‘bste. exists , the sfoFe m...lg’v\...m-:’&Z — (%)

Findinj oblic‘ue asawrr'to‘te.

Comrwbe [imn Jeo defne?t-tolaemlfex-sb

N

Tl«e:/\,c,owrrwte limn -f(ao—mx , defv\e t +to be lf edists .

A+

If both limits exist 9= mx+C IS an obli?we. asam]:-tn-te.

Remark :
(D) |f m=0o , tt is JuS'(: a_hovizontal asamfs(:d:e., and i this case, c=£mu-feo.

2) Even ii_v’n+m-:;@ exists , we elefiv\e Ht +to be m.
limn -f(uo-mx maa NGT exist ! Ana examrle 2 (Think : -:f(x)::l;)

AD+oo

le. Covwerse of 6_is NoT +true op



e.ﬂ. Let f(x):ll%'— . TN

z(x z) %32
S

x-1

Ex: @ Show that 'f is_ NoT d‘nﬁevewbiaue ot x=>2.

Hirt : Show that  lim M does NOT ewist.

S%X>0
xz-li'l':. < >
() Foo- { G- 1) 'f *
I 2 i ond
G- lf x=3 s

Solve -f'(x)>o and -f'(x)<o
7
Ans : ‘f(x)>0 when x>2
-f'(x)<o when x<2 and x#1

wmin = (2, 0)

© Fe- e B

(:_'D; lf x<2 ond x#l
Solve f'zx) >0 ond 'jpl('x) <O
Ans : -:Flfx)>o when l<x<2

-f%x)<o when % >2 or x<I

'Fo’:vrb of ’iV\‘f‘edion = (2,0)
> vertical asawr‘s-h:d:e i

obliTAe asamr-(:o'te :

lm OO |l XGD el

Adton X T Xt X (-1

lim i’f(x)-m = lim M-x= lim X -
A+ A>+on -1 A>ton X~

obliTAe asavvr]:'tn'te. R

Ex: How abouxt -2 Dns - %:-’x+l



e) 1-iﬂ_&g¢g}l>'t= [olve 3@(10=o

'ZI‘L—ZI =0
x-|
A =0 or 2

%-Iﬂte_me:ist= -f(o) o)




(f) Sketcln (6 =—feo.

<+zF_l:_dmu_asam'F(vtes

S‘EQF 2 ’th Sown 'x-ivﬂ'erceFl's

qad_%;\utercelb'(:

S‘(Telb R (0.0) G.o
o goo = Jpy - 22l o ZERN
S oo e iy, - SE2) oo “ \\
\ AN
U=-x+1
l )
- §oo
v £ and o
A/ = (6=7(_l

A K= |
d
. T —
J lNO—T T NoT
4 clefined———clefined
fw dec dec. ne.
12 I ':).
j“w - o + -
NO 1 NO 1
{4 def‘wzd de-ﬁwed
Concave convex




vae Ske&clm% :

Qoal : Given a ‘)ﬁ/mcﬁovx —feo . Sketehh the 8mx\>\/\ o-ﬂj? %=j&x) i
CCOQIS{'WAV\S wmain jpea:(:wes )
. 1-\wtevcei>'b Schre "f(*:():o
c (Y- inkeveert u- ikercept = -fo)
d | [¢] | J
ivxcreas'nws / clecreasini\) Sohve. "f(vo >o / -‘f('vo <o
Saddle 'Po‘wvb/ max. [ min. clnan\qj& ch? SISV\ c‘f 'f'(x) 2
concave. / convex sohe 'J‘F(:o >o / "f(';o <o
Poirct c@ indection change. o sion ot ®6o 2
| J J J J J J
VQV'aC.a.l asywistste ar A=a wirth lim;’@@O =40  or lim 460 =+
o} ] a a7 |
hovizovikal asynestste m = lim Feo
d | A+ X
obligue asywptote C = lim  Leo-mx
\ gl xX->+oe J




|m]>hc'd-, Differestiation

eq x’+na’ =2 —<

Locus D]Q C is a cvcle cewteved ot (0.0) with radis 42 .
Check: (1.1 is a -Fo'm-t Ialnj on the drcle.

We wart o jzivd -the eafua'b’-on o)e
the ‘tnnﬁe.wt line 2
L (i2. need 4o know ~the sloPe cj? 2.

Nc‘l‘e : ’l.:-l-ta?'e). is NOT Q tnction .
Question : How o Sind 33 2 (and ,actualha, s deﬁv\ed?)

Puswer : Yes |, nwj\r\la sFealmv\S .

< N_,«‘é’ﬁ"‘)
a,n

y.

The swall Siﬁmevfb cf T chd'aivxivj (,1) can be mﬁam\ed as the jrar‘/\
of Some f\mc(ﬁov\ |a=aeo (n -fac(:. . 3=J 2-%¢  in this case . )

How -+ j?lv\ql 2 Dot as tsual ?

e = 8‘ =2
Chﬁaewha'l-e both sides  wirth vespect o .
D%+ g‘;_ '61 =0
2+ yFe=o CAFF%MS chain vule )
dy ..

=
g

.%p( when G = CL1)

. d i
We  denste tt \ma ﬁLx.a)eG,D = -]




fReIMaYk :
d . .
g_%: is defmed at a Fowd: cf a cunve onla Tf a small ave Cowbamwﬂ the 'Foivrb can e

r%avded as the jmrl« cf Some. -f\mcbiov\ 3:3@0.
. %?: s NoT dzﬁved when (x.ca) =(xl3.0).

(Js' o)

N

No matter how small Hhe arc is.
tt cannct be vealzed as 8\(0.?'/\ cf Some. 'fbvﬂ'(‘:’ion %\’3"‘"

21 2497 —32y=0

e.ﬁ. v oy 5 - B-xxa o — C

1.5 1
2 > d d
?>X+'5ca ﬁ-ga-gxaﬁ- =0 N

0.5

2
ﬂﬁ: H(a;:‘;_ A=Cl,old
"2 15 "1 05 o o5 1 15 2
- 0.5
l-f we wart +o —fincl the slope p

of ~the 'Eanjeyr(: line at B .

'Fuc&ims 2=l ke T .

33~33+ l=0
CK_NDT ea.sg +o sole ?

FACT : The above eTma'(:“lon has tHiwee voots , two voots o,.da are ’Fosi'(':uv& (o <oly)

one voot is hejar(ﬂve.
A:=(,) and what we need 18 S.JH.J

(z.a) =, o)




6.3. Dﬁrﬂﬂﬁd’t’lm cf l-bj&ﬂ'ﬂ/\mic Function

et xa: h~ , x>0 . Then ed. » ,
d‘uﬁe«ewha-(-e both sides  with wesFect +to .

B

% d (
Ex : Ba \’?JA‘(H’TV\j log‘,;:c = 2X ghow that a.,—tloﬂqx =

na

e'ﬁ' Let Y= il , x40 . Find Sa- i
We can vewvite 8 ={|“x rf x>0

Note: K is wlr\a S'{_‘d‘& =lnlxl+C .

n

At

S\SV\ heve. .

v



e.ﬁ. bﬁe«avhahon cjz [nverse _rviaonomehric Functions
Let 3=siv\"x, Sid':[-l,l]-é[-%‘-.%].—n\en,Sima=x .
d‘lﬁaewha:&e both sides  wirth wesFecL- o = .

d |
?‘-';AL : Cosy Smta =% '%‘8512‘
dg __ | [
a& = s COS% =4dl- SIY\
= dl-x* or =dl-x*
d L
g S % === (re\.)ectecl ,—%‘sas% = cos (aao)

Let 3=c<>s"x, Cos":[-(,|]—>[o,1t,] ._n\evr\,COSta-x. )

d‘lﬁaewhcd'e both sides  with raFece +to w .
sny gg: :

E& Si'vna
d '—
aiﬂ: ' Sin 6 +
= dl-x> or -Jl-‘x"
d -t —l

az“s x-m (rejected,osgan Si"'a>’°)

CDSH =X OS%STC

Ex: Let 8:'(:46"1, tan R—(-Z %)
Find gﬁ Ans - —1'tan"x =1

[+
-1 ),
S
D\ﬂ%cul-b +o elrﬁ?erewha'l'e. ‘o‘a_ ug?vxa chain rde and c?ue'l-ievd: vule .
3 @D
(6 : 4
IV\ 83 = ly\mi)_
ln\a |vx(1—0 +2ne) - Inx-4)
3 | 2 (
8 X T Y2 T x=a ( A-FF‘B 1vw|>|ici‘b Q\lﬁzzrzw\"\arhovx)
3
- ( 2 Loy b eeme-2) (| (
g?l' - %(X-l 2 T x—q-)' = i;_-z.z (x-( * xz-z - x—q-)



