Obli7ue asavwr'(:dte
l‘f (6=vmc+c is a S'I'Yaijk(: Such that ilm_“ 'f(vo-(m-x+c)= O, then -the S'('v‘a?jkb line 1s called

an olv:halue asamr(:sbe uf f&)

(Siwilar Qlefivﬂ-ﬂon can be made -for -0a) Ma

Y=feo /] $e0- tm+)

/ > X
+the distance +ends o ©

QS A—>+>



SwFFose (a=m-x.+c iS _an o\olialu\e asawrr'&fbe

lLe. ‘iw\ jE(-x)-mx-c =0
A= +c0

m TR _m-S L d.o.o-
dn oo e i [feoomxecle0.0 -0

. . (©.9)
Jn 30 o (3R L) e (meg) coem e

Then
le. I:f an obliclue ascaml:'to-te. exdists , the sloFe m = lim feo — (%)

XS+ A



F‘iv\ehv\j obliTAe asam]sto‘te
Comrvd‘g [im -:f;& s defne t +to be m 'If exists .

At

Then , c.ovvrrw(:e lim -f(ao-mx s defv\e t +to be ¢ nf exists .

A+

lf both |limits exist -6= mx+c IS an obli?u\e asam]:'(:a-te.

Remark :

D) |f m=o , it 'ISJMS'(', a_lhovizontal asam]s(:d:e, and 1 this case c‘i‘l’&nff""'

2 Bren lin 30 oot . we define T to be .

A+
ii_v’n'._“ -feo-mx maa NoT exst ] Ana emm-l;le 2 (Think : f(u)ml'{ )
lLe. Covwe\rse o'f G is NoT true .p



£~ x-1
jul -
|

Ex: @)_S_hmjaat_f;is_ﬂﬂ_ch\:gﬁguﬁamz

Hist : Show that lim forso-Fo  dees NST ewast
ExX=>O X




K242 #* x>
’ — 1)
® Feo- -1 f

a
- X 2x4a n)e x<2 and w#l
(-1)
Selve -f'(x)>o and -f'(x)<o
s
Ans ‘f(x)>o when x>2

‘f'(x)<o when x<2 and =x#1

wmin = (2, 0)
=2 T O x>2
(c) f'th Ge-1)® ']e
0 ,)e %<2 ond x#I

Solve -f'&»o ond -fl('x)<0
Ans : -:f’éx)>o when l<x<2

-ffx)<o when  ~x>2 or x<I

'Fo’m-l: of ivfflecbiov\ = (2,0)



b vertical 058wrr(::ﬂ:a s x= |
oblictue OSamr"wte:

b O ol XGD

= | Some=|
>+ X A+ X G-

livvx f?&)-wm = (im m—x = lim X - S C=-]|
A+ A>+R o 2| Aat+n K|

oblictue asanrls(:o'te. ) =%~

Ex: How about -o0? Ans : %:-x-l-l

ce) 'x-lvd'ercth= Solve 'f(x) = O
X |X—2I =0
x-|
X =0 or 2

9- intercept. - fcm zo.




(:,b Sketclhh (6=—J?eo -x-n"’

x
S-(-gF L draw ascém}sfb'tes AN Iy /

\
S‘te{: 2: put down x-intevcepts \

Iand Y- ivd:ercﬂlst | \ /
/

S’tﬂ? 2 (o.0) Y\(;.O) >

lim o0 = lim -Zx=2) . _oo

%>1=J =51 =1 \
llW\ ‘?(70 llW\ - 23x-2) - +00

R / N

Y=-x+1

[a

L




S‘EZF 4 . Use +the M‘fbv‘ma‘bion :f'(x) and ‘f ,’60

L\
X

~ .
| Y=-+1
e NSt T oweT
" | ? i | ? \
fﬁo dec. dec. ne.
fl[w A} - _
NoT NoT
{4 deﬁw.d d
Convex Concave covvex




erve g&e&c‘rum :
(@)

eloal - Given a -jRAV\CEJoV\ “f&) ., Sketo the 8\‘&\‘>\A cf n=Ffeo .

aJ
CCa\'sh,\ﬁv\S main j?ea'bmes)

. ‘x-MEevcer Solve ‘f@c):o
. 13 -Ivr(:ev-ceF(: ta\-iche\fce’xs'(: --f(O)
increas‘m:\) / decreasinf\) sohe 'jzéx’) >o / ‘féo <o
Soddle ponk / max. / min. hange. of sian f R 2
1 J , J U ;) J
s concave / convex sohve ‘féo >0 / "féo <o
powct of mfection change. P sion of €6 2
I 3 J g
s vertical asymptste oy Aza with limfeo cxt0 or lmFfeo st
8’ | J x> x>
+  hovizonkal asywgstete m = lim Feo
d ) Ao &
+  dbligne asymptote C=lim Leo-wmx
( d | S+ J




[M'Flic'rb Differetiation

2.9 'L"+ta’ =2 —<
Locus c]e C is a ccle centered ot (0.0) uwith radis 2
Check: (1.1) is a 'Fb‘wx"(‘. latvﬁ on the arcle.

We wart +o fivd the eclua't’lon o}e
the ‘tmnjewt line 7
L (i2. need +o know -the Slo})@ cf 2.

Note - "I.:-Ha?'el is NOT a -funcrtion .
Question : How +o —fnd %‘3— 2 (and ,achaa.”a, Is de‘ﬁhed?)






How -+ fvxd 2 ])o *t as (ASD\QI 2

eﬂ. 7(_=+ taa =2
Chfferewha(‘e both sides with v ‘o = .
D + é—( (6‘ =0
2% + Za = =° (AFFI%MS chain vule )
% X

3

.%4;4 when Gag) = (L)

e denste . by 4 -
‘a dxl(?t.a):(l,l)



Remark :
%L‘_%- is elefned at a 'Foiv\'t cf a cuvve ov\la rg a small arve Cowlninivﬁ “the '|>olvd: can be

re\.garqled as the jmrl« cf Some f«v\cuon 8=3®<),

. %_% s NoT :lzﬁmd when (xg)-(:tr ,0).

W3.0)

N

No matter how small the are is.
tt camot be vealzed as 8mFLs o‘f Some —fwc(::on L(/)-_-jczy



e.ﬂ. v a (az- 31&6 o — C

21 B4y —3xy=0

151
D, Y- By -3 P = O |
1 ¢ 051
g‘é_ = —a—:-x A=(l lolt)
% "2 45 ‘1 05 lo o5 1 15 2
l'f we. wart o ftv\cl ‘the sloPe o
of the tanaent line at B . »

"Fvc&i 2=l wte T .
3“3

% -33-&- l=0

ckND'l' easca 4o sole ?
FACT : The dbove ec{warb'«on has Hiwee voots , two voots o .oy are positive (o <oly)

one yoot S hesa-hve.

A=) ond what we need 18 g?'J

(1.3) =C, o)



A‘Frlica'bions :

e.q 'Dﬁevwd-iaﬁon oj? Lnjo.ﬁthmic Function
Let «a=lnx , x>0 . [hen e%=-x_,
d‘lﬂ?erev\-ha-&e both sides with resFec-E to = .

. [ d (
Ex - 'Ba rewv—ﬂ'lvxj 103051 = BX show that dxloﬁqx =

ha



2.3. Let 8: il , x40 . Find ga— i

LJQ can vrewvrte a={|“x ‘f xze
ly\(_x) :f X <O

For «>0, we have \]vsb Shown  that éﬁ=‘(‘

> &

For =<o. la = Inex)

oS

e’ = -x

3

e =-|

S

.
ey x

o e

ad_: |“l"'(=_->lc_" ‘fw «#o



>QS

No e: H is m]nu ‘g——l;_:dx =lnlx]|+C

© (

Putting a\:snlwkesisa_k&a
NG




e.j. Dﬁwd'ia:hov\ of [nverse _rviaonomelvic Functions
Let «a=sin"x . osin -1, 1 —=[-Z. 2], Then ,Shy=x .
dlﬁ@ev\'ha'('e both sides wirth resFec-E +o .

Cosaaid:
< —L R
3‘3 Cosy Smta =X 2 $Ys 3
g{'= L cosy - :tJl -sirdy
|-+
=dl=-x* or  =dl-x*

[ (rede.c&ed ,—-‘gﬁs%s{k = cos «aao)




Let ca=cos"'x., Cos":[-l 11—lo, 7]l . Then , N
d‘lﬁerewho&e both sides  wirth resFec(.' +o = .

=Sin 8 a:a‘

a& COS% =X OS%STC
g—& = = <sin % :EJ_
=dl-* or —Jl-x‘

|-_,,_= (Te\.)ectecl L OSYST = Simaao)

Ex: Let la=tav:‘x, tanR—(-Z &),
Find % Ans - —‘tan"x =t _

I+



eg # y- Mx-—L , then Find &

'D'tﬂztcul'b -+o d’rﬁerewha-i'e \o«a_ usivxa chan rde and cruc'heyd: vule .

(63 - G2

T4

|V\8 = |y &=06e-2) x" *‘

?>lvua = n-0 + ).\n(x—:.) - lnx-4)
3 { {
EE& =T 73—2. T X% ( Aﬂb‘% vaFlicH:, d{ﬁzrewﬁad-?ov\ )

J =
83“(%(1‘-1* 2 __ Uy, &) (xl—(" 2 __l)

22 w47 -4 A2 K4




