90 Chapter Two KEY CONCEPT: THE DERIVATIVE

Since in taking the limit as A — 0, we consider values of h near, but not equal to, zero, we can
cancel h giving

2h Th? + h3 )
fiz) = lllin%) 5 +3hl A Aim(&ﬁ + 3xh + h?).

~0
As h — 0, the value of (3zh + h*) — 0 so0
fl(z) = Jim, (322 4 3xh + h?) = 32°.

The previous two examples show how to compute the derivatives of power functions of the
form f(x) = 2™, when n is 2 or 3. We can use the Binomial Theorem to show the power rule for a
positive integer n:

If f(x) = o™ then f/(z) = na™ ',

This result is in fact valid for any real value of n.

Exercises and Problems for Section 2.3

Exercises
1. (a) Estimate f'(2) using the values of f in the table. 9. R 10. &
(b) For what values of = does f'(x) appear to be posi- ; i ‘ T
tive? Negative? al ]
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2. Find approximate values for f'(x) at each of the x-values
given in the following table. , 11. e k 12, &Y
] 1T
x 0 |5 ]10]15]20 / \
f{x) | 100 1 70 | 55 | 46 | 40 4 j[ 4% 4 . 41‘
For Exercises 3—-12, graph the derivative of the given func- LL] 1 r ! 17 \l‘\
tions. —4 -4
3. " i 4. 4
INTH EREEmRE
R FH y = In Exercises 1314, find a formula for the derivative using the
L : T 4% 4 k / \ 4% power rule. Confirm it using difference quotients.
( TN T LY 13. k(z) =1/z M. I(z) =1/2*
—4 —4
5. v 6. y Find a formula for the derivatives of the functions in Exer-
Y #{_},m (T ‘4 — cises 15-16 using difference quotients. i
i A
CTETNG Y 15, g{z) = 22° - 3 16. m(z) = 1/(z +1)
_4 pd N4 —4 \r
-4 VA For Exercises 17-22, sketch the graph of f(z), and use this
7. Y 8. y graph to sketch the graph of f'(z).
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-/ 17. f(z) =5z 18. f(z) ="
‘\ : _ x T
4 P,\‘, L1 4 19. f(x)=¢€" 20. f(z) =z(x —1)
T
.- 21, f(z) = cosx 22, f(z)=logx




Problems

23, 1n cach case, graph a smooth cirve whose slope meets

. Values of = and g{x) are given in the

the condition,

(2) Everywhere positive and increasing graduoally.

(b) Evervwhere positive and decreasing gradually.

{c) Everywhere negative and increasing gradually (be-
coming less negative).

(d) Everywhere negative and decreasing gradually (be-
coming mnore Negalive).

. For f(x) = lna, construct tables. rounded to four deci-

mals, near & == L.xr = 2, & = 3 and x = 10. Use the
tables to estimate f/((}. f'(2). F*(5), and f'(10). Then
zuess a general formula for f/{r}.

. Given the numerical vilues shown, find approximate val-

ues for the dervative of f{x) at each of the w-values
given. Where is the rate of change of f{x) positive?
Where is it negative? Where does the rate of change of
flx) seem to be greatest?
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value of x is ¢ {r) closest to 37

e 2732 wTid2 |47 52857 62
glxy {34 |44 50 |64 [e0l7a[o0] 110

For Problems 27-36, sketeh the graph of f/(ix).
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. A vehicke moving along 4 straight road has distance f{{}

from its stagting point at time #. Which of the graphs in
Figure 2.33 could he f'{t) for the following scenarios?
(Assume the scales on the vortical axes are all the same.)

{a) A bus on a popular route, with no tratfic
{b) A car with no traffic and all green lights
(¢} A carin heavy traffic conditions
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Figure 2,33

A child inflates a balloon, admires it for a while and then
lets the air out at a constant rate, If V() gives the volume
of the balloon at time ¢, then Figure 2.34 shows V' (¢} as
a function of L. At what time does the child;

{a) Begin to inflate the balloon?

(b} Fimish wflating the balloon?

(¢) Begin Lo let the air out?

{d) What would the graph of V'(#) look like il the child
had alternated between pinching and releasing the
open end of the balloon, 1pstead of letting the air out
at a constant rate”?
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Figure 2.34



