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Some contents are taken from

Barnett/Ziegler/Byleen College Mathematics 12th edition with modifications.

Chapter 5: The Derivative
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5.1 rate of change

For y = f(z), the average rate of change from z =a to z =a+h is [K,)

fla+h)—fla) _ fla+h)—f(a)
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Example 5.1.1. (Revenue Analysis) The revenue generated by producing and selling
&d}fﬁ? is given by I:i(a:) = 20z — O.OQ:UQIfOr D<= 1,000 (m) . $)
1. What is the change in revenue if production chcmges from 100 to 4007
- 00
R(a00)-R(100) = ['Lo(ioo)—@ 02)400)*] —[20 (loo) (O oﬂ(l ) l
) m&quﬂﬁ‘f\loﬁ‘m o X=(%0 1}7 x—Aoo

. What is the average rate change in revenue (per unit change in z ) if production
"
changes from 100 to 4007

R(4o01-RUoo) — 3008 _ o t i
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4. Find the limit of the expression from part (3) as h — 0 if that limit existf an

discuss possible interpretations of the limit. - ‘ bk -0 02‘\ 2

Jim R(pssh)- Roe) é\lim (16- 0.92h) .
qo

®

5.2 Instantaneous Rate of Change

For y = f(z), the instantaneous rate of change at z = a is

o fath) — f(@)

if the limit exists.
h—0 h

Instantaneous rate of change = slope of the tangent line

f(a)\
fla+h) \

h approaches 0
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5.3 The Derivative

Let f(z) be a fusa’?on

1. The derl\ratlve of f at z, denoted by f'(z), is defined by xR
- e
= \ f(z) = lim flz+ h) f(x) ] _)-F{a) 2, ;(a{'\’ E
W“""‘ g | L "
\2. The derivative of f at x = a, denoted by f'(a), is defined by uﬂ“a 2

= (\o\w
“&“ ]u.\’. e
oo T3

If f'(a) exists (the limit exists), then f is said to be differentiable at a. If

f'(z) exists (the limit exists) for each z in the open interval (a,b), then

f is said to be differentiable over (a,b).

Given y = f(z), the derivative of f at = may be represented by any of the followings:

f'(z) Y dy 9
Q= erixqg * i

Example 5.3.1. Given f(z) = (2z + 3)*. Use the definition of the derivative to find

the followings. G -‘M o y,,‘ [ﬁx*hhﬂ - (2ex3)
L e
—‘:Q; [(‘L()HM) *7- (16(+k\)(":)+ k. ] [l(-x +|zx+'i]

f@) —Rh‘&(?(jlhﬁ\.l‘l_l(m‘\ 1] - [auzxaq ]

& {aat %Mefmﬂ
% The égu33011 ofothe" tangent line of y = f(z) at z =2 l ﬁ\ @xy‘\-'-“l\l?&

a), \ K
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