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@ OBefre ve define Yhe c@criva?}‘»ve,»!c’f’s define o +anﬁen+ line,

Let f(9) be the Rollowing curve in black. Then tangent line
115 the qi cer lin€. A%o let P be a pm‘rnL where Dath
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The issue with this olefinition doesn® wark all the time,
For emmo)le/ let’s  consider the 3mf)h of y:s'm X,

Let Hhe érwn lines represent the +an3¢n+ lines ak x="a,
and x=5 ’a/r\esPLC,Hve[y.

I} we extend each qreen hine we see that ﬁxc)/ will overlap
_Hence OV@"\&P/CWSS Hie fur\oh‘on/ y=s‘,‘nx/ fwiee,

We want ¢ precise definition for Gll Scenartos, Before we
do Sg, we n to intreduce the ‘secont line,

:D-e@zm‘hop: A <ecant *\(mé.OF £(x) i5 a Sfrai\cjhf line that
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But we want Yo Unow more about the Fan em‘ line, not
e secant line. So how %an we qchieve that?

TP we knew the SloPe of the tangent ling, then we can
Use the POim“S)oiX formula 1o~ find 145 e%ua}:m

Recall Yhe point~sigpe Pormula
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:Aga’m He secant line becomes the fangent line s
on v,,_VPam} caeJrs closer 4o +he cother, O

S}ope of = 1im  Slpe of = lim Plxs ) -$3
arf)enf AX20 Secant Line  dxv0 dvi i

A ’.50 ){nawn as

DifPerence Quatient

How is P slope of the tangent hn{ reloafed 6 the

derivative -})g’// are the Sames

Debinition. The dleﬂvahw of R(X) © X, denoted by ?/.’x)/ -

£/ =1im Flxth) -P(x) where L=Ax
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*@FTY)J (X*—m (’Q by dﬁ/ld’hq C) by h
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Example 1, Fmdﬂw dervative of f(x) =X+5 us;n\? Vimit

d/@?lnif joN.

Skepl flxxh) =(x+h)+ 5 =x4h+ 5

Step 2, —P(x) = =(x+5) =2A& 5

Step 3 /Ho? O h

SH,D 4, Divide & l"/ h . h24
h

Step 8. Take lim. ofz@ i 1= 1 = F0%)

h=20 h20
[ Usefu) Formules A
f)e ef are, -+ (ot b)? = a* 2 ab + b o3

[

o Differcnce of Squarcs | o"b%= (a-b)ath)

By xomple 2: The derivadive ofa ‘Func’/hg_p is found b\/
- = "m A 3e 2~ KPR
$ix)= X
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Recall lim £0x+p) JFOA = o). T is enough to foeus
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Exemple 3. Given £(x) = —

@Fmd the slope of H’La ‘lﬁhé\cmL ling,

L

ne, Find P/(X),




Step 1§ x+h) = (xth)?-3 = x*#axh+h -3

.__S)rtp 5 -Rx) =-(x*-3) =-x + 3
Step 30 Add © +@ 2xh +h?
Step U. Divide (3 by he dxh+th’s h(2x+h) » gx+h
o . h h |
Skep5: Take |im o ®7 lim (Axth)= 2x+0 = Qx =471
FEY ho0 h>0

But how do I $ind the eguayti&n of the dangeny live?

Geme P'W”fT@ Pnd the eguedion of Hhe hngen} thc bo £(X)

at the pont x=¢, follow He following s»‘—clps,'
O Find $1x) J
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(@ Calculate £(<)

&) Pluﬂ @4@ into He J,Doin:}--S)oPc 1 ﬂ"‘*'q:7\/“ﬂ¢) =P7(c) (x-<)

, 3 Given Flx)=x-3

(9 Find the eguation of the tongent ling 4o TOO at x=2,

Step 12 #/(x) = 3x_ (fromYpart o)

Step 2 £/(2)=2()=2 Y '

Step3. F(2)= 2°-3=4-3>

S}t’ér“f: Plug @ +B inte the point- Slope formulg

v- P = £7(2)(x-2) '

v~ | =%x-2)
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