8.1 Introduction

In Chapter 6, we explored the relationship between the rate of change and the graph
of a function. In this exploration, the information about slopes of hngent lines to
the graph of a function will be used to determine rules for differentiation of certain
common functions.

Recall the Definition of the Derivative:

[fy ﬁx} is a function, then the derivative of y with respect to x at

Tiy= 1 -ﬂ—li—l"”‘h' c

Toeniv,  iohis tmit cxists. When the T Gocs exis it s called the instantancous rule
. ofchange of y with respect to x at x = C. In graphic terms, f '(c) is the slope of
melangenll:nemmegﬂphofy f(x) at the point (c, f(c)). Note: If we write

= fix), f'(c) is also called the derivaiive of y with respect o x @t x = C.

It is possible to estimate y = f (x) graphically gwen the gmph of y = fix). Some /
landmarks of f which will be helpful in sketching f' follow o .
1. Consider values of x where the slope of the tangent is zero: : 3 U/\\%
a. Describe characteristics of the graph ufafummnfonﬂlumal n
containing x=c -a!lnc.hr.heslopeof \(( &~
(¢, flc)) is zero. Oer

b. Iif'e)= thatpmmunnlhe ofy= f(meﬁ
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2. Consider ml:rvalswmmﬂle shpeso{unmgenswy-ﬁxj areneguuw
aral £

y & sTope of y = f{x) is negative on an erval, U " EED
(circle one). l[ffx}<0manmwval where does the graphrof y=f (x)
lie with respect to the x-axis? fﬁ

3. Conmdzrmwmhw)mmes]opu gmumy-ﬁx)mponuv:

which

of f on an interval
\V\cfeo\fm
b. Iftheslopeofy niuuyuw

. el
(circle one). wmedoes:hegmhnfy-f (x) lie with respect to the
x-axis for x in such intervi

8.2 Sketching Derivative Functions by Hand

axes. Use the axes (2) provided to sketch the graph of
. gg?&uv:nt:emo?f O);x).wmeﬁsﬂncfuncum;rmmgmphu) Skeich the
derivative of y = fix) as follows.
a. Drawscvmlmgmuimsamgmemcofﬁ :
b. Estimate the slope f' ofmchmngem.usmgmegridma:hsagmde.
. Plot the points (x. f ‘(x)) on graph (2).
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2. The graphs of several common functions y = ) e sketched belov. Lomprcte
the following for cach .
AR ing the
ketch the graph of the derivative £ on the same axes asJ, following
& fns;nkmi Given in part (1. Briefly explain why your giaph is sensible.
b. Comvnm!lmklodaﬂmimm:da-ivnﬁn(im:ﬁwnmmy=ﬂx),
" Provide reasons for your choice.
c.For functions f(x) = ¢ and f{x) = mx + b, use the limit definition of the
derivative 10 verify that the rule you have conjectured in part (b) is comect.
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3. Among the functions gy through
210, find the graph of the derivative
of each function f, through fs.
Briefly explain your choice in each
case.




a.

1. Complete the following to — - 3
determine the function that is the L. g
derivative of f{x) = sin x.

8.3 More Derivative Functions

Graph f{x) = sin x on the ~~
viewing rectangle [-6.3, 6.3] “ /
by [-2, 2] and also on the axes  |=*
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Sketch tangent lines along the [ . . . . -2
graph of y = f{x). Estimate the 3
slopes of the tangent lines

drawn. For each tangent drawn along the curve of f through (x, f{x)). plot a
point (x, M{x)).

Mark the x-axis in units of n/4 = 0.785. What is the slope of the tangent
for the x values: -3%/2, -m, —n/2, 0, /2. &, and 3m/27 Mark the points
(x, M(x)) on the graph provided.

Using a graphics 100, sketch the approximate graph of the derivative of
fix) = sin x where y = M(x) is the slope of the tangent estimated by

flx + .01) - f{x)

Mix) = LE2 _%'1 X~ 100(f(x + .01) —f{x)).

What is the slope of the tangent when the point (x, M{x)) lies on the
x-axis? )
When the slope of the 1angent is positive at (x, f{x)), where is the point
{x, M{x)) located with respect to the x-axis?

When the slope of the tangent is negative at (x, fix)), where is the point
{x, M{x)) located with respect to the x-axis?

What appears to be the function whose graph is formed by the values of
the slopes of the tangents to fix) = sin x? What function appears to be
the derivative of fix) = sin x? Explain.

CDV\ECNY&
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c.
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2. Complete the following to investigate the function that is the derivative of
fix) =cos x.
Using the domain and range values given in (1a), sketch f{x) = cos x.
Determine the slope of fix) = cos x for the values of x given in (1c).
Skeich y = M(x) where f{x) = cos x (as in pant (1d)). What function appears

to be the derivative of f{x) = cos x? Explain,
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3. Complete the following to investigate the function that is the derivative of
fix) = Ixl.
a.  Sketch fix) = Lt on the viewing rectangle [-3, 3] by [-3, 3!
b. Determine the slope of the lines tangent to the graph of fix) = ld for
x=-2.-1,12
Does the graph of ffx) = sl have a tangent line at x = 07 N O
Recall the limit definition of '(0):

(0) lim f{O+h) = f0) _ lim 10 + hi -0,
FO = s h =h=0 h
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hatis_£'0) = o .
pun.' N o Sinte, Stdke claviv
Accordingto

definition of the derivative, is there a tangent line at o
L

iii.
v
v.

x=07 Explain.

Skeich y = M(x) for fix) = k. Explain the appearance of the graph of M |
around x = 0, Is the graphics 100l providing an accurate graph? Why or d\ mr
why not?
f.  Write an algebraic expression for the derivative of fix) = Ld. Note: It is

permissible to write y = f ‘{x) as a piecewise function.
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3. Consider the graphs of functions fi through f which follow. For each function

sketch the graph of its derivative,
sketch the EEE of a function for which this function is the derivative, and
explain briefly how each graph was determined.
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SKETCH THE FUNCTIONS
WHOSE DERIVATIVES
ARE SHOWN (GO
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