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week 3 - Thursday , 9/1

Well yeah , sure, Ok, but
'

-just what is a rate of
change, anyway

?

GOAL :given a function y = fad, and a point x=a, to
carefully define f

'Cal, the instantaneous rate of change
of fCx ) with respect to ×, at x =a.

Parti : avg rates ofchange . secant line
-

,

fca.in?xff q
t

y =Xx)

"
ayaHalf €__*_←tangent line

DX

#a atDX

Suppose x changes from x --a to X =atA X . Then the corresponding
change in y is

a- y = new y - old y
= f(a+Dx) - f(a) .

We define the axeragerateofchang.IOf f(xl, from Xsa

to X -- atDX, to be the ratio

dreaftetgngfag.eerage
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Week 3 - Thursday, 9/10

KEY FACT (see picture above) :
this average rate of change is the slope of the
secantline through the points (a, flat) and
(atax, flatax)) .

Part II : average → instantaneous
.

In the above picture, imagine that we let ax shrink to
Zerg. Then :

(1) The above secant line becomes the tangent line
to thegraph of fCx) at x=a.

(2) We denote the slopes of this tangent line
by f

'la)
.

So : f
'

(a) = slope of tangent line
= what happens , as A X→0

,
to slopes of

secant lines
= what happens, as ax→O, to AYIAX

or
, summarizing pronounced

"

the limit
, as
IX

t.ws#Eso9Y-x=alixmofca+s.xf-fCaaPPEErohes
Definition of the derivative f

'
(a)+

2 (= instantaneous rate of change)

Examples Let fCx) --X? Find :
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Week 3 - Thursday, 9/10
(a) The average rate of change of fat, from X =I to ×=] . I,

and from x -- I to X--1701 .
(b) The average rate of change of fCx) from x =I to

x = I +DX.

(c) f
'

(S )
.

(d) The equation of the tangent line to fCx) at x = I .

Solution
(a) In the first case,

= ftp.gf#=cl.j??---l.2o!-gl=oo..2gt-- 2.1 ;
in the second

,

q = ftp.oo#-f)=Cl.0lRI=l.O20l-l---0.020l--- 2.01 .
0.01 O.O I 0 . 01

( b ) by = f- (It a.x) - fu) = ( tax)
? 12 = 1+2 ax-141×5-1 = 2axtax'd

y # #
#
T

AX DX AX AX AX

= Ax(2- = 2-1 DX .

DX by (b) above

(c) f 'll ) =m→o off, bigot2+1×1=2
since, clearly , 2+ AX→2 as DX→0 ,

w(d) The line in question has slope m= fl 1) = 2 and passes
through ( I, full -- C l, I 2) = ( 1,11, so by the point - slope form, tion
it has equation

y = 2(x- 1) +I = 2x -2+1=2×-1.


