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INSTANTANEOUS RATE oF [HANGE

LETS 5AY YOURE DRIVING, AND YouR PosIMON S 6lVEN BY
y = F(+) (wnH t =time (brs) )

Y= distance (mi)

WE KENOW PROWM BEFORE ATHAT YouR AVERALE RATE OF GHANGE IN
Posmon FROM TimE t=0 T t-b 15 6WVEN Bf:  puppeei:

ARt = DYy = fb)-fla) A'”“,’fﬁW’g
At b-a

IF You DRWE J0Dmi N Y HOURS, YouR AVERA6E VELOLMY wAS SDWMPH.

EXACTLY AS YpaVE DRWVEN 200mies, You Ger PULLED OVGR FoR SPEEDING IN A ADMPHE
ZONE.
THERES NU WAY YoU CoULD HAVE BEEN SPEEDING IF oinR AVERAGE Vewli™ whs SOMPH

.. RIGHT?
NO. mu nveERAGE verocmy BetweeN Time a AND b poeswr Teu me ANy THING
ABoUT WHAT HAPPENED BETWEEN 1= AwD }=b.
To sAy "My AV6 VELO&TY whS 50MPR DDESNT MEAK You  WeNT™ SDMPH THe ENDRE TRiP.
YouR vGLoemy AT A GVEN TIME t DUR(NG YOUR TRIP 15 WHATS SHOWN ON THE SPEEDOIMETER OF YOUR CAR.
“THis 16 whAT (i INTERESTED IN.

Bx  Aucih THROWS R pAvCuMS TEXTBODK OUTOF  HER OFFICE WINDDW, WHILH (5 3bfT FROM 1FE
GROUND, WE MERSURE THe HEIHT 4 (IN FEeT) OF ThE Texrsook ABOVE “The GROUND AT
Time ¢ (seconps)
SwPposE THAT WE DBSERVE TAAT The ERVANON

—AUCWS
Nibow 4 -t?+2e43b
épw/ Peeretiiyy moPEV Tis STTUATON.
e Avicin CLrims fwat Ar =4, Tie veloLy OF THE TEXTBODK

1S =Y 4r[seL. (WHY 18 T NEGAWE))

[JUAL‘ DETERMINE IF AULIAG CLAIM 1S TRUE.

6RrounD
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To D0 50. we cAN 4TART By FINDINGTHE AVG RATE OF CHANGE OF INTERWALS AROUND #=9.
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GRouND 3 5
Feom t=3 To £ =6
(33) (52) Ave RATE OF [HANEE FROM (3 T 1=5.
4 b t, h
s = h-h _ 2-33 .
{2 ’{. S - 3

(
LETS move IN (LoseR 10 =Y.

Ave- RATE 0F (HANGE  FrOm T
= hz - Al = 025 "'31 =

t-t, %9735
EVEN (LOSCR...
Ave RATE OF (HANGE FROM To
= ;I& "Ll

ta-t, NoTILE THAT WERE

Lookinve AT WHRT

HRPPENS AS

At eeTs en

THE CLO5ER OUR INTERVAL BELOMES TO -4 7{;’220/

THE LL05ER DR ESTIMATE Wil BE TO  THE Aetustl
VELOLITY @ +H!

777 7777




FoRMALLY WE NEED RESTRICNONS ON WHAT f LAN BE--
Nor A Funcrons ARE DIFFERENTIABLE!

DEFN. THe DERIVAIVE of £ AT &, WRITEN fF{a), 15 THE INSTANT ANEOUS RATE OF CHANGE OF
f AT POINT a.

P3
LET £ BE some Fuvcnon

® IT5 THE “SLOPE'oF f AT THE POINT

* IS THE SLDPE OF THE TANLENT LINE TO THE Lurve f AT THE Powr a.
WE CAN ALSD WKRITE THIS UsING LEIBNIZ Nemnod @ £1x) = d‘%fx
we AppeoximaTE 10 usive “YAx. Tre "4Y/dx" Noranon Hews REMWD us
OF THIs,

DEFN. LET afo) S0mE (DIFFEREVDABLE) PUNCTON DEFINGD AT The POINT xea. “THE TANGENT Ling

OF o Ar poinra 15 A LINE y=mx+b wirh m=£(a) (H? A une wiTH swre fa) )
Thar PAsses THRoueH Tre Po  (a, Fla)).

CONCEPTUALLY, This I THE LINE WEiL 66T W THE T;

WINDOW  EXBMPLE WwHEM WUE
LET At Become ARSITRARILY CUSE TD 2EKD.

RecALL. F | mwE A LINE y=mX+b | WE SAY M5 INCREASING WHEN M>D,
DECREASING WHEN m<0, aND CONSTANT WHEN M.
Now, .. Fon A/ug D IFFERENTIABLE  FUNCTION 1) -

® WHENEVER {'70 on AN INTERVAL (ab) ALX) 15 INCREASING On (0,b).

* WHengver  f<0 on An viERymL (ab) fD0 15 DECREASING ON (0,b).
*WHENEVER =0 ov AV INTERvAL (ab) Jod 15 consawr ov (4,4)

ESSEMIAUY WE CAL THINK OF THE DERWANVE fU) OF f(x} AS THE SLDPE OF fIX).



