DERIVATIVES

RECALL THAT WEVE ODEPNED THE DERWVATVE OF f AT x*a, fla), A5 AHE INSTANTANEOUS RATE OF (HANGE

OF THE FuncTOn f(3) AT Xx-4.
DEFN. LET  flx) $omE (DIFFEREVNABLE) FUNCION DEFINGD AT The POINT 0. ‘THE TANGENT Live
OF f[x) AT PoInNT 4 15 A LINE 5=/wx+b witH m=#(a) (trf A une wiTH swre fa) )
Thar PAsses THRoueH TrE Po  (a, Fla)).
CONCEPTUALLY, THIS 15 THE LINE WEW 66T IV THE T WINDDW EXAMPLE wHEN WE
LeT At Become ARBITRARIY CUSE TD 2ERD.
ALsD eechl THAT IF WE HAVE A LINE (f=MX +h THE SLDPE m TELLS US INFORMATON ABOUT WHETHER
THE LINE Is INLREASING, DECREASING, DR (OVSTANT.
IN 6ENERAL, FOL A DIFFERENMNABLE  FUNCION [f(X) -
* WHENEUER £60 >0 oN (ab), #(X) is INCREASING
* WHENEVER [I0)<0 ON (4b), flX) 15 DECREASING
* WHENEVER £X)=0 ON [ab) LX) 15 CONSTANT
Ex. SKETCH TME CRAPH OF f10) GIVEN THAT  fl)=8%+1,
4 FO)=9%x+
To SKETCH fia) IT MIGHT 8B HEWPUL TO Ask ONRSEGUES:
® WHATIS THE SLOPE oF f£(X) AT Xx=-17 | THESE pRE 0T oF sty
A — x ° WHAT is THE SWPE OF f1X) AT X207 QuesnoNs, Ax) 5 A LINE
* WHAT IS THE Swpe 0F Jrz) AT X717 S WITH SPE M=3..
Sv f10) =3 For every
LETS SKETCH FHIS: 4 VALUE oF X/

‘fo—0—o—o0—0—o—o0—0— (| —
0 0§ =a‘\
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SKETCH THE EeAPH OF 3’(»() GIVEN TRAT 9(x)=1.

[}
* S0. WHATS THE SWPE OF 3§00 AT A GwEn  vAwEe or X7

< D 900)=1 (x,1) % (¢, 1) Aee Powrs od g0x)

pl



P2
Ex. WHAT ABOWT VERNCAL LINES LIKE X= 37

K} 73 )
wew. 3, 4) § (3 4.) Are Povrs oN
xz3. S0
3 x _A_‘é__ g2 ~ Y . Jz"a:
Ax 3-3 0
vV

CAN WE COME Up wITH A GENERAL FommuLh FOR f1%) IN THE PREvious ExAmPLES?
*DERIVATIVE RULE  For 4 = LX) 7 MX+D -

Flx)=m ok we cad were 7'0’[_2 Hx) = m

* DEAWATWE RULE  Fok Y =f(X) 2L, WHERE & IS A LONSTANT, WE HAVE:
£(x) 20 00 WE CAN WRITE dy #2) =0
dx

Ex  wiar ABour prek PowERS OF !
SAy fx)= X2
How Couwd 15keTtH 1207

F00)= NoTILE: T0 THE LEFT OF %70 fLX) 15
70 DELREASING, MO THE RIGHT OF X70, fX) IS
DECREAS NG S0
/. . ON ) 4040 ¢ Wi
(-o0,0) Flx s N
(1115 15 winr Dececasiie means!)
* ON (p, )

(15 15 WhAT
- Bur wHATS 6DING ON AT X7D]

MEANS)



