éS.I — The Deciwvafive

The averoge rate of change of f(x) )(rom X=a& 4o
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C,on.S'\cJeriv\j He Limit as h—o0, we oblain +the

instantaneows Cale o{: ckanqe, ot X=a

floy = Lim ’C(“”"h‘ GRS




olso Known as the derivadive of ;FO-',' X=a.

Note : One May e;l\_uavalenjrlj e\e{ina

fllay = L 300 £

Note thoat as h—0 ...

Secant
AY fx) Line y

... our Secant ,[.‘nz becomes a 'tanje.ni Line /

The tangent Line +o )C at X=a is the Lne
J

with slope £ty and passing -I—Ara%jh (&,f(ﬁ))

Ex: Tf f0d=x7, what is (27



Solution: Here, a=2. We have
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k=0 W
_ ,(.‘vn (Q"'A)z -
h=o ‘/\
{_f"‘; Mednent) -4
h

/(-‘M h(")"‘)ﬂ)
lh—o J/

0

= ﬂM ’-{+/ = Lf

_.3 o)

Rather +aan re,Pea.{w\j this pProcess )Cor variovs Values

of &, we con instead J('L'ncl the derivative Fu.nc,-hon

j (x) = f(xel) = F0x)
h

L : dy 4f
Also writiea Ix or X

and Cchoose +he "mFu.{: dater .



Ex: Foc f(x)’Xl, the dervative qunc_{;on is

fn A Flcen) = F(x)
0= 050 h
: Am  (x+B)* - X°
h-o h
- ZI'WI ()((+ axh+ L‘2> —/X/
h-o h ,
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We Maj now i_u;ck\lj Compute , }or example

fl=am)y=4, f'(s)=as)=10, ete.

Ex: Find £ if §60=Ix, then find f14).

Solwdion : § ) Livg £l = £6O
h—0 W

L Jxth =X fxel + S X
h—o N m+\/x_




= [:m %L\)_/
h~0 W ([xm +Ix )
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—Ix

Tlxus/ fl("/) = I_ - |
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Note: e have viow Seen +hat

() = 2 and  (x*): Ex

Im gcne.ro.l 5 we \na,ue,

-I/L

The Powe,r Rule : any read Number

)

I f) =% Hhem {1)=nx"

Ex: For f(x) = X" e have

¢ . -1 Y V.
f(x)=%>(3 =EX3




Ex: Let §(x) = Ixl. What is f0)?

SJ_Ol Lion: \A)C. have

5oy = o )f(om- fo) o fim Dl

=0 h
Look:nﬂ al the one - sided Limits, we get
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h=0" 7 - h0" i
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RO T kot i y
f'(o\ f""o% does nol exist
I Y ||
? ‘ > %
f (0) fo.ils Yo exist )C (@) also fails to exist of

ot sharp corners (cusps) points where f is disconkinuous



If -f'(a) exists, we Saj f is differentiable at x=a.

The above eXamFlcS Fell ws  4wo -'-[t\.‘mjs:

1. Tf § s d:iffesentiable, J: must be conlinwoous.

2. Neot every Cconknuous func{ion is d'.%etm’r;able..




