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The average rate of change of a function has an important geometric interpretation.
Look at the graph of v = f(x) in Figure 25. We have labeled two points on the
graph: (c, f(c)) and (x. f(x)). The line containing these two points is called the

secant line: its slope 1s flx) = fle) _ @“b_p{i)

e X—c - %Y
Figure 25 Vi . h
Secant line
+A)
(x":“‘\ (x#h, FCxtR)
/ (¢, (c))
| |
‘C X X
¥ X+

Slope of the Secant Line
The average rate of change of a function equals the slope of the secant line
containing two points on its graph.

If ¢ is in the domain of a function y = f(x), the average rate of change of f
from ¢ to x is defined as

Ay x) — f(e
Average rate of change = — = Jix) ~ J{c) X#c (1)
: Ax xX—c

In calculus, this expression is called the difference quotient of [ al c.

Slope of the secant line, average rate of change, difference quotient - This
is all the same thing !!!
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56. Find the average rate of change of h(x) = x* = 2x + 3

(a) From—-l1ol s x-a. ce=|
(b) From0to 2

(¢c) From2to35
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Find the average rate of change of 4 from x to c, i.e,, find the difference
quotient for A.
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A function f is even il, for every number x in its domain, the number —x is also
in the domain and

f(=x) = f(x)

Sepumi b 70 ek o -

A function [ is odd if, for every number x in its domain, the number —x is also
in the domain and

f(—x) = —f(x)

S S Atata Ln‘g w,".-l. erigin
THEOREM:

A function is even if and only if its graph is symmetric with respect to the
y-axis. A function 1s odd if and only if its graph is symmetric with respect to
the origin.

In Problems 21-28, the graph of a function is given. Use the graph to find:
(a) The intercepis, if any
(b) The domain and range
(c) The intervals on which it is increasing, decreasing, or constani
(d) Whether it is even, odd, or neither

2 2y ’:;‘ 3.3) 59'=f-x /'F('é 3 Jeae-cg
= a{l{-?ﬁlﬁ??
=E.-,l31
- = Fo) fo

= ® gome %€

8 3 :fgl"s?:s;
= Teo,2]




090904-1-3-finish.notebook September 04, 2009

Problems 33—44, determine algebraically whether each function is even, odd, or neither.

35 g(x) = -3* =5

= 3(-,:): -3 (-x)"-&"
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64. Constructing an Open Box An open box with a square
base 18 required to have a volume of 10 cubic feel.

(a) Express the amount A of material used to make such a
box as a function of the length x of a side of the square
base.

(b) How much material is required for a base 1 foot by |
foot?

(¢) How much matenal 1s required lor a base 2 feet by 2
leet?

w (d) Graph A = A(x). For what value of x is A smallest?

Similar problem situation to #63, which I'm assigning for homework. But for
#64, they're giving you slightly different info and are looking for slightly
different things...
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> 40
d y=x +
64. a. Let 4 =amount of material 100 )
x =length of the base , & = height , and
V = volume .
V=x*h=10=h=12
2
Total Area 4 = (Area,, )+(4)(Area ) UU 10
-2 . 100
=X~ +4xh
=.'-.'3+4.1'[ 1? l
L x“ )
» 40 .
=1-"‘T. 0 Bt ses Lv=2z 10nams . 10
0
Alx)=x"+— The amount of matenal 1s least when
x=271 ft.
b A[1)=1“+4—10=1+40=41ﬂ‘
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