
p 1

RATES OF CHANGE - section  1.3

Tµdg↳0BJE47VE#=||
WE ALREADY know A  Little

•  RECOGNIZE THE  SIMILARITIES BETWEEN  SLOPE } ROC ABOUT RATES  OF CHANGE . . . FROM  LASTKmiecik.EE#iIEI%EEnEEEyEEnaaassrecau:x.m*bieanoraunes
NONLINEAR  FUNCTIONS 11#=¥ suopetrateoectianoe

WHAT  IF 1 HAVE  DATA  THAT 1 WANT TO  MODEL ,  BUT  THIS  DATA  DOESN'T FOLLOW  A  LINEAR  TREND ?

and
.

AmIF 1 NEED TO KNOW  THE  SLOPE.
 HOW  COULD 1 FIGURE  ITOUT ?

(
"RATE  OF  CHANGE

"  
=  Fancy*As  IT  STANDS

,

WELASA
CLASS) DO  NOT  KNOW How  TO  COMPUTE  THE  slope  ofA€ •

•*&kW@[I0RI0TE}www
CURVE  IN  GENERAL

. ( WELL  GET To  THIS  EVENTUALLY ! ) BUT . .  WE  CAN  AT  LEAST  TRY to  APPROXIMATE #

TO  DO  SO
,

WE 'LL  USE
"

AVERAGE  RATE  Of CHANGE
"

DEFN_ .
 LET f  BE  A  FUNCTION

.  For  ANY TWO  POINTS ( X , , HX ,
)) & ( Xz

,
flxz ) ) THE  AVERAGE  RATE  OF  CHANGE

OF f  FROM  X ,
TO  Xz  15  GIVEN  By :

ten;arnE¥=tuhEY÷
on

.
. yonprefer :

!I÷, EFFI

.EE#tEyEIEet?tfaIo*tIIr.................-...

,¥fyµAPPROXIMATE  SLOPE  OF f- ( X ) FROM  X.  TO  Xz
,

/ BY  DRAWING A  LINE  THROUGH FCX , )§ ftxz ) 1

"

i AND FINDING  THE  SLOPE  OF  THE  LINE .

|i.
 . -

- - - . - - .  - .  . - - - - - -
- - - - - - -  '

ya ftx ) T  THIS  LINE  HAS  A  NAME . .

flxz ) T tD\ ,  know HOW
TO

FIND THE  SCOPE
1

OF  THIS
LINE .

' @
•

,¥ × ' ) 1 \

.

t'•←;{¥×;nI*[¥¥" "  " DEFM
' A  secant Line  is  a  strain ,- une

'

,
i JOINING  TWO  POINTS ON A  FUNLDON ftx )

.
 THE  SLOPE  OF  THE

1 1

1 ;

!
1 > × SECANT  LINE  CONNECTING ( X

,
flx ,

) ) § ( xz
,

FCXL ) ) IS  GIVEN  By
X ,  Xz

m  = FCXZ ) - FCX ' )
...

 WHICH  WE  KNOW  IS  THE

X2 -

XI AVERAGE  RATE  OF CHANGE

SLOPE OF SECANT LINE  = AVERAGE RATE  OF CHANGE
BETWEEN  TWO POINTS
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MAFIA
A  TENNIS  BALL  Is  THROWN  UP  INTO  THE  AIR .  You  COLLECT  THE  FOLLOWING  DATA :

-

t ( see ) 0  I  2 3  4 5 6 } HEIGHTY OF  THE  BALL

y ( ft ) to 90  142 162  150  106 30
ABOVE  THE  GROUND t

SECONDS  AFTER  IT  WAS

THROWN .

I
- - • FIND THE  AVERAGE  RATE  OF CHANGE OF  HEIGHT  W.R.lt  TIME  DURING FIRST 3sEC .

:
-

1

,

AVERAGE  RATE  OF = CHANGE  IN HEIGHT
=

AY
=

162-6
=

156 = | 52  FITSECOND |
CHANGE CHANGE  IN  TIME At 3-0 3 -

:

:
DEFN THE  AVERAGE  RATE  OF  CHANGE  OF  HEIGHT  WRT TIME  Is ALSO  CALLED  VELOCITY .

i
-

CHANGE  IN  HEIGHT
= CHANGE  IN DISTANCE

=
AY

I -

|
CHANGE  IN RME CHANGE  IN  TIME At

!
- - • FIND THE AVERAGE VELOCITY OF  THE  TENNIS  BALL FROM t=4 to t=6 .

USING  OUR  TABLE  OF  DATA
, WE  SEE :

.  . m
WHEN t=4 ,

HEIGHT  

=y=  150 #
,

AND  WHEN t=6
, HEIGHFY . 30ft ' §.MY#tfFntAfygTfgfsPypg$

TWO Points : ( 4
,

150 ) } ( 6,30 ) .

t
, Y , +2 Y2

•  •

4
-

Avb  RATE OF = CHANGE  IN  DISTANCE
= Yz - Yi =

30 - 150 =\- 60
F%qoµD

CHANGE CHANGE  IN TIME tz - t
,

6 -4 _|

M¥171 LET GLX) =
 VI.  FIND  THE  AVERAGE  RATE  OF  CHANGE  OF gcx)  From  X=0  TO  X = 3.5 .

WE ARE  GIVEN  TWO  POINTS :

( 01 910) ) ( 3.5
, gas , ) \

w .  pound
,_µ

ESWPEOFT
" E

SECANT LINE
PASSING

THRU

( 0,0 ) 8 ( 3.
5,435

)

PLUGGING  IN  X=O  TO GLX) . . ig PLUGGING  IN  11=3.5  to GLX) . .

↳::)be"I ' \
AVG RATE  OF =

Y2 - Y '
= dz3÷g[Oo =  '13553=10.535-1

CHANGE Xz - X
,

-
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M¥41,47 LET htx ) =  X ?  FIND  THE  AUG .
 RATE  OF  CHANGE  OF hlx ) FROM  X= -2  to  11=2 .

AGAIN
,

WE 'RE  GIVEN 2 POINTS
.

( -2
,

htz ) ) § ( 2
,

hk ) ) µ so  WE  WANT  SLOPE OF  LINE  BETWEEN THE POINTS :

ht -4=4 ig hl 2) =4 4,4 ) } ( 2,4 )
X

, Yi  Xz  Yz

AVG  RATE  OF

why?
cttanoe

=

92×[4
= III ,

= G = a
,Y

EE,?.=jk¥÷¥
see

aumnepassin .\ ttnutaaiiau }s.IT?pIloknEIantf0rYn0eYsnj

• •
' ⇒ ARC

.

 BETWEEN (-2,4-2) ) } ( 4h14 ) Is $ .\•/
> x

¥¥#*E¥EEEo¥¥¥tF÷¥⇒¥#⇒⇐#.£ 47¥To  Estimate  THE  SLOPE  BETWEEN  TWO  Points flxi )  { flxz )  ON  A

µ
#

NONLINEAR  FUNCTION FLXI,
WE  CAN  FIND  THE  SLOPE  OF  THE  SECANT  LINE

PASSING  THRU ( X , ,fCx ,
) ) § ( Xz

,
f( xz ) ) .

THIEF MORE  EXAMPLES TO Try . .

¢€j[µ¥| LET  SCX ) = In ( xtl )
.  FIND A.  R .  C. OF  Kx ) FROM 11=0  To  X=5 . Is  SLX )  INCREASING  ON  THIS

INTERVAL ?

#±¥[¥ LET  n( y ) =  52 "
- 1.  Find  A ,R.c .

 OF  rly )  From y= -1  TO y=l

#_¥¥¥ LET ftx )  =  X

?
Give  THE  INTER  VALLS )  ON  WHICH FLX)  Is  DECREASING .


