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DERIVATIVES
RECALL  THAT  WE'VE  DEFINED  THE  DERIVADVE  OF f  AT  XFA

, f '
Ca)

,
AS  THE  INSTANTANEOUS  RATE  OF CHANGE

OF  THE  FUNCTION FCX) AT  Xtra .

DEIN .
LET FLX) SOME L DIFFERENTIABLE ) FUNCTION  DEFINED AT THE  POINT  X=a .

THE  TANGERINE

OF ftx ) AT POINT a Is A LINE y=mXtb WITH M=f'Ca ) (T's A  LINE  WITH SLOPE fta ) )

THAT PASSES THROUGH  THE POINT ( A
,

fla ) )
.

CONCEPTUALLY ,
THIS IS  THE LINE  WE 'LL GET IN  THE  TEXTBOOIHWINDOW EXAMPLE  WHEN  WE

LET At BECOME ARBITRARILY CLOSE  TO ZERO
.

ALSO  RECAU  THAT  IF  WE  HAVE A LINE y=MX  tb
,

THE  SLOPE  m  TELLS  US  INFORMAMON  ABOUT  WHETHER

THE  LINE  15  INCREASING
,

DECREASING ,
OR CONSTANT

IN GENERAL
,

FOR A  DIFFERENTIABLE FUNCTION FCX ) ...

•  WHENEVER FIX) >  0  ON ( a ,b)
, FCX ) Is  INCREASING

•

WHENEVER FIXKO  ON ( Aib )
, FCX) Is  DECREASING

• WHENEVER f 'CX)=O  ON ( a ,b)
,

ftx ) IS CONSTANT

Ex . SKETCH  THE GRAPH OF FKX) GIVEN THAT ftx )=2Xtl
.

1

y • ftx )=2Xtl

TO  SKETCH fkX) IT MIGHT  Be HELPFUL  TO ASK ONRSEUES :

•

• WHAT IS  THE  SLOPE  OF FLX) AT  X= - I ? THESE ARE  SORT  OF Silly

. , y y
×

•
WHAT  Is  THE  SLOPE  OF FCX AT  X=O ? QUESTIONS

,
FLX ) Is A  LINE

•

•

WHAT  Is  THE  SLOPE  OF ftxl At  XH ?

)
WITH scope m=2 ...

+
SO f

'
( X) -2 FOR EVERY

VALUE OF X !
LET'S SKETCH THIS : Y

e • •• • •  •  •  • tftx )

}go€n=21
x

FI . SKETAT THE GRAPH OF gtx ) GIVEN THAT g. ( X ) =T
.

Y
•  SO

. .  WHATS THE SWPE OF GLX) AT A GIVEN VALUE  OF X ?

e • •  • >
4×1=1 ( X

, ,
t ) § ( Xz

,
1) ARE Points ON gcx )

.

× Ahf = II
,

= 0
. €57



Ex .
WHAT ABOUT Vertical  LINES LIKE X =3 ?

R

Y ^

•

* 3

WELL
. .

( 3
, y , ) { L 3

, yz ) ARE POINTS ON

• 71=3
. .

 SO

• x Aadn
,

=
2 ;jI=YzjI

;

CAN WE COME  Up WITH A GENERAL FORMULA FOR FKX) IN THE PREVIOUS EXAMPLES ?

• DERIVATIVE RULE  For y=fCX)tmXtb ...

FCX) a M OR  WE  CAN WRITE dhtdgftx) = M

• DERIVATIVE RULE  FOR y=fCX)=C ,
WHERE  C  Is A  CONSTANT WE  HAVE :

f '

( x ) to OR WE  CAN  WRITE ddYq ftx ) =0

Ef WHAT ABOUT OTHER POWERS Of x ?

say fcx )=x ?
.

qq.gl#x
.

"

annotate?to"FIT"#¥¥xo
. .mx , is

Decr¥¥µaa

fgggyzag.ngDgEg.REAslN9T0tHERl6HtoFXQfCxlsWcreAsing.Im9Y.tmFtobet.texaYYnomeaw.AfYEE.ButwtiaisoowoonahTtYoMsh9aFtvFetaYn9means.gGMFY@ee.Boreiii.n.¥•Bwww.#aE*EsEEEkk


