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2 Graphs and Functions

2.5 Equations of Lines; Curve Fitting

2.6 Graphs of Basic Functions

2.7 Graphing Technigues

2.8 Function Operations and Composition

2.5 Equations of Lines; Curve Fitting

Point-Slope Form  Slope-Intercept Form  Vertical and
Horizontal Lines Parallel and Perpendicular Lines

2.5 Example 1 Using the Point-Slope Form (Given a Point
and the Slope) (page 232)

Find an equation of the line through (3, —5) having
slope -2.

Point-slope form: y —y; = m(x — x,)

X;=3,y;=-5 m=-2
¥=(=3)=-2(x-3)

Modeling Data Modeling Data  Solving Linear Equations in ¥+5m=2x+6
One Variable by Graphing yom=2x+1
nnnnn . Al R-87 Pearson Al right d. 2-88

2.5 Example 2 Using the Point-Slope Form (Given Two
Points) (page 233)

Find an equation of the line through (-4, 3)
and (5, -1).

e I e | Y.
First, find the slope: m = 45 "9
Use either point for (X, y;)

¥-¥y=mix—x) Point-slope form

y=3=—glx—(-4)] [x.p)-(-43)
By -3)= -4(x+4)
Qy - 27 = ~dx - 16

Oy = —d4x+11
y=—%x+"i‘

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-89

2.5 Example 2 Using the Point-Slope Form (Given Two
Points) (page 233)

Find an equation of the line through (-4, 3)
and (5, -1).
Verify using (5, —1) for (X, y,) :
¥-¥y=m{x—-%;]  Point-slope form
y~{-1)=-31x-5]
By +1)= -4(x-5)
Gy 48w =g+ 20

Gy = ~d4x+11
y=—%x+%‘

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-90




2.5 Example 2 Using the Point-Slope Form (Given Two
Points) (cont)

The screen supports the result.
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2.5 Example 3 Find the Slope and y-intercept From an

Equation of a Line (page 234)
Find the slope and y-intercept of the line with
equation 3x — 4y = 12.
Write the equation in slope-intercept form:
Ix-4y =12
=4y m =3+ 12
y=3dx-3

The slope is 3} and the y-intercept is -3.

Pearson Alright

2.5 Example 4 Using the Slope-Intercept Form (Given Two
Points (page 234)

Find an equation of the line through (-2, 4) and
(2, 2). Then graph the line using the slope-
intercept form.

2 1

) ) R o
First, find the slope: ala 3

Substitute—% for m and the coordinates of one of the

points (say, (2, 2)) for x and y into the slope-intercept
formy = mx + b, then solve for b:
2=-1.2+b=3=4h

The equationis ¥ = -3 & +3

Pearson . Al

2.5 Example 4 Using the Slope-Intercept Form (Given Two
Points (cont.)

Pearson Al right

2.5 Example 5 Finding an Equation From a Graph (page 235)

Use the graph to (a) find the slope, y-intercept,
and x-intercept, and (b) write the equation of the
function.

The line rises 5 units each time the x-value increases
by 2 units.
The slope is £ .

Copyright © 2008 Pearson Addison-Wesley. Al ights reserved.

The graph intersects the y-axis at (5, 0) and the
x-axis at (-2, 0).
The y-intercept is 5.

The x-intercept is —2.

Pearson Allright




2.5 Example 5(b) Finding an Equation From a Graph (cont)

Slope % , y-intercept 5

fla)=5x+5

Copyright © 2008 Pearson Addison-Wesley. Al ights reserved.

2.5 Example 6(a) Finding Equations of Parallel and

Perpendicular Lines (page 236)

Find the equation in slope-intercept form of the
line that passes through the point (2, —4) that is
parallel to the line 3x — 2y = 5.

Write the equation in slope-intercept form to find the
slope:
3x-2y=5=s -2y = -3x+5 s y=Sx+]

The slope is%.

Parallel lines have the same slope, so the slope of
the line whose equation is to be found is %

‘Copyright © 2008 Pearson Addison-Wesley. Al fights reserved.

2.5 Example 6(a) Finding Equations of Parallel and
Perpendicular Lines (page 236)

Find the equation in slope-intercept form of the
line that passes through the point (2, —4) that is
parallel to the line 3x — 2y = 5.

¥-¥y=m{x—-x;)  Point-slope form
y=(-4)= {x-2)
yté=5x-3
¥m= % =T

Pearson . Al

2.5 Example 6(b) Finding Equations of Parallel and
Perpendicular Lines (page 236)

Find the equation in slope-intercept form of the
line that passes through the point (2, —4) that is
perpendicular to the line 3x — 2y = 5.

Write the equation in slope-intercept form to find the
slope:

3x-2y=5=-2y=-3x+5 = y=fx+]
The slope is %

The slopes of perpendicular lines are negative
reciprocals, so the slope of the line whose equation is to
be foundis - .

Pearson Al right d. 2-100

2.5 Example 6(b) Finding Equations of Parallel and
Perpendicular Lines (page 236)

Find the equation in slope-intercept form of the
line that passes through the point (2, —4) that is
perpendicular to the line 3x — 2y = 5.

¥-¥y=m{x— %]  Point-slope form
y-(-4)=-2(x-2)
y+a=-ix+3

y=-§x-3

2-101
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2.5 Example 7 Finding an Equation of a Line That Models

Data (page 238)
Average annual tuition and
fees for in-state students at Year | Cost (s dollurs)
public 4-year colleges are 1996 3151
shown in the table for selected VO USH
years and in the graph below, e
with x = O representing 1996, xid cling
x = 4 representing 2000, etc. U sl
! N4 314K

ey 3>d 2005 530

i o . Sewvce, LS, Nuviosal Conr for

g 4. . Etaraton Statnins, Collage Board

(=
-
&

DS
Ve
2-102
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2.5 Example 7(a) Finding an Equation of a Line That Models
Data (page 238)

Find an equation that models

the data. Use the data for Yeur | Cost (s dollurs)
1998 and 2004. 1096 3151

10X Msn
1998 is represented by x = 2 wm | s
and 2004 is represented by
x=8. 2H a1

2K4 314K
Find the slope: 20 86

Sowve US. Nn:-ml'f«\v for
= 51 Ig—gdﬁﬁ - '1Eé:'|\2 Loy P St Colle Bt

2-103
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2.5 Example 7(a) Finding an Equation of a Line That Models
Data (cont))

Use either point, (2, 3486) or (8, 5148) for (X, Y1)
¥ =y = mlx - x;)
¥ =3486 = 2T7(x =2} (x5, = (2 3408)
¥ - 3486 = 277 x - 554
¥om= 27T %+ 2832

2-104
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2.5 Example 7(b) Finding an Equation of a Line That Models
Data (page 238)

Use the equation from part (a) to predict the cost of
tuition and fees in 2008.

For 2008, x = 12.
¥om 27T %+ 2832
¥om 27T(12)+ 2932 = 6256

According to the model, average tuition and fees
will be $6256 in 2008.

nnnnn X 2-105

2.5 Example 8 Finding an Equation of a Line That Models
Data (page 239)

The table and graph illustrate how the percent of women in
the civilian labor force has changed from 1960 to 2005.
Yeaur | Mﬂ{ TUSS | 1970 | 1975 | 1980 | 1988 | lwq 1995 | 2000 | Xos

———
Y |39 | )

SOOI Wi Tl RSOV Sl SShE Sabudls Sivk
% Womes | 577 1393 1433 | 63 (515 45 (878
Sowve U5, Bavews of Lbor Satlaieon
]
“.|-.r*v.4! Lot
l Nie ¢ L.'x-.».]
- . g
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2.5 Example 8(a) Finding an Equation of a Line That Models
Data (page 239)

Use the points (1965, 39.3) and (1995, 58.9) to find
a linear equation that models the data.

i . m=289-393 _10.6
Find the slope: m = 1995-1965 ~ 30

Use either point for (x4, ;).
¥ =Wy =mix - %)
y-58.9=188(x-1995) (x,y)- (1995 56.9)

¥ -58.9 = 6533x-1303.4
y = 6533x - 1244 5
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2.5 Example 8(b) Finding an Equation of a Line That Models
Data (page 239)

Use the equation to estimate the percent for 2005.
How does the result compare to the actual figure of
59.3%7?

Let x = 2005. Solve for y:
¥ = 6533x - 1244.5
¥ = BE33(2005)-12445-654

The model estimates about 65.4% in 2005.
This is 6.1% more than the actual figure of 59.3%.

2-108




2.5 Example 9 Solving an Equation with a Graphing
Calculator (page 241)

Use a graphing calculator to solve
—-3x+2(5-x) =2x + 28
Write the equation as an equivalent equation with 0 on

one side:
—Ax+2(5-x)=2x+38 = -Ax+25-x)-2x-38=0

Graph = -3x + 2[5 - x)- 2% — 38, then find the x-intercept.
¥ 3N+ 205 - X) - 2X 38

ey

e\
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The solution set is {-4}.

3

2.6 |Graphs of Basic Functions

Continuity The Identity, Squaring, and Cubing Functions
The Square Root and Cube Root Functions

The Absolute Value Function Piecewise-Defined Functions
The Relation x = y?

‘Copyright © 2008 Pearson Addison-Wesley. Al fights reserved. 2-110

2.6 Example 1 Determining Intervals of Continuity (page 248)

Describe the intervals of continuity for each function.

[=ea 0] and (0,0

Pearson X 211

2.6 Example 2(a) Graphing Piecewise-Defined Functions
(page 251)

2x+4 il x <1
4-x ifxz1

Graph each interval of the domain separately.

Graph f(x):{

If x < 1, the graph of y
f(x) = 2x + 4 has an endpoint
at (1, 6), which is not

included as part of the graph.

To find another point on this
part of the graph, choose

x =0, soy =4. Draw the ray
starting at (1, 6) and
extending through (0, 4).

Pearson Al a 2-12

f=2x+4 ifx<1

2.6 Example 2(a) Graphing Piecewise-Defined Functions
(cont.)

2x+4ifx <1

Graph '(")={4-x ifx =1

If x =1, f(x) =4 - x has an
endpoint at (1, 3), which is
included as part of the graph.

Find another point, say (4, 0),
and draw the ray starting at
(1, 3) which extends through
(4,0).

fixy= 2x+4ifx<|
¢ 4-x x21

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-13

2.6 Example 2(a) Graphing Piecewise-Defined Functions

(cont.)
2x+4 ifx <1
f(x)=
Graph f(X)={4_y ifx=1
Graphing calculator solution
7
B Pead (K< 1)+
[\
cat _&&‘zx; Y
N 2
“Waw
K 2 =i
L /
Copyright © 2008 Pearson Addison-Wesley. All rights reserved. 2-114




2.6 Example 2(b) Graphing Piecewise-Defined Functions
(page 251)
~x-2 ifx=<0

Graph f{x)= |2x-2itx>0

Graph each interval of the domain separately.
y

If x <0, the graph of

f(x) = =x - 2 has an endpoint
at (0, -2), which is included
as part of the graph.

To find another point on this
part of the graph, choose

X =-2,soy =0. Draw the ray
starting at (0, -2) and
extending through (-2, 0).

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-115

f(x)==x=~2ifx <0

2.6 Example 2(b) Graphing Piecewise-Defined Functions
(cont.)
~x-2 ifx=<0

Graph f(x)= |2x-2itx>0
If x > 0, the graph of r[w]-zx—z
has an endpoint at (0, -2), which is
not included as part of the graph.
Find another point, say (4, 0), and
draw the ray starting at (0, -2)
which extends through (4, 0).

Note that the two endpoints _' _2ifx<0
coincide, so (0, —2) is included as fix) =
part of the graph. =2ifx>0

‘Copyright © 2008 Pearson Addison-Wesley. Al fights reserved. 2-116

2.6 Example 2(b) Graphing Piecewise-Defined Functions
(cont.)

~x-2 Ifx=0

Graph f(x)= |2x-2itx>0

Graphing calculator solution

R

A\ !

AU -

\vz. i =
:V:S o
Wes
e

Pearson X 217

2.6 Example 3 Graphing a Greatest Integer Function
(page 253)

1
Graph =l=x-
ph f(x) X 2].
Create a table of sample ordered pairs:

X -6 | -3

|?1:"_2| 4| -3 ‘ -3 ‘ 2
X ‘ 3 ‘ 6
Hx—zl 2 ‘ i ‘ 0

Pearson Alrigh a 2-118

2.6 Example 4 Applying a Greatest Integer Function
(page 254)

An express mail company charges $20 for a package
weighing up to 2 Ib and $2 for each additional pound or
fraction of a pound. Let y = C(x) represent the cost to
send a package weighing x pounds. Graph y = C(x) for
x in the interval (0, 6]. v

For xin (0, 2],y = 20. k7] y=Cx)
Forxin(2,3],y=20+2=22. %
Forxin (3,4],y =22 +2 = 24. E
Forxin (4,5, y=24+2=26. "
Forxin (5, 6],y =26 + 2 = 28. O 123456
Pounds

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-119

2.7 |Graphing Techniques

Stretching and Shrinking Reflecting  Symmetry
Even and Odd Functions Translations

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-120




2.7 Example 1(a) Stretching or Shrinking a Graph (page 259)

2.7 Example 1(b) Stretching or Shrinking a Graph (page 259)

Graph the function g (x) = 252
Create a table of values.
X fix)=x | gfx) =22 ¥ gl =26
-2 4 8
-1 1 2 Yoip
0 0 0
1 1 2
2 4 8 -2 02 !

Note that for corresponding values of x, the y-values of g(x)
are each twice that of f(x).

Copyright © 2008 Pearson Addison-Wesley. Alrights reserved. 2-121

Graphthe function  fa{x} = % X2,
Create a table of values.
X fix)=x .'ujx;-_;:r?
-2 4 2
-1 1 3
0 0 0 r
1 1 Ya
2 4 2
Note that for corresponding values of x, the y-values of g(x)
are each half that of f(x).
Pearson Al right d. 2-122

2.7 Example 1(c) Stretching or Shrinking a Graph (page 259)

2.7 Example 2(a) Reflecting a Graph Across an Axis (page 261)

Graph the function Q‘I:I] - x|

Create a table of values.

Graphthe function ki {x) = -1 x2.
()=
Create a table of values.
X fixh=a"|kix)= : X ¥ finy=+
-2 4 1
-1 1 Ya ) = T o
0 0 0 X
4 O 4
1 1 Ya
2 4 1

X Fix)=|x]| a{=)=~|x|
-2 2 -2
-1 1 -1

0 0 0

1 1 -1

2 2 -2

Note that for corresponding values of x, the y-values of g(x)
are each one-fourth that of f(x).

Pearson X 2-123

Note that every y-value of g(x) is the negative of the
corresponding y-value of f(x). The graph of f(x) is reflected
across the x-axis to give the graph of g(x).

Pearson Al right d. 2-124

2.7 Example 2(b) Reflecting a Graph Across an Axis
(page 261)
Graph the function J'JI[.\':I -.|-;|-|

Create a table of values.

X

Fix)=|x|

hix)

5

-2

2

-1

1

0

1

2

N (PO~ N

Note that every y-value of g(x) is the same of the
corresponding y-value of f(x). The graph of f(x) is reflected
across the y-axis to give the graph of g(x).
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2.7 Example 3(a) Testing for Symmetry with Respect to
an AXis (page 262)

Test X = |y| for symmetry with respect to the x-axis
and the y-axis.

Replace x with —x: —x=|y|

The result is not the same as the original equation.
The graph is not symmetric with respect to the y-axis.
Replace y with —y: x = |- = x = |¢|

The result is the same as the original equation.

The graph is symmetric with respect to the x-axis.

The graph is symmetric with respect to the x-axis only.

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2126




2.7 Example 3(a) Testing for Symmetry with Respect to
an AXxis (cont)

Test x = |y| for symmetry with respect to the x-axis
and the y-axis.

2-127
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2.7 Example 3(b) Testing for Symmetry with Respect to
an AXis (page 262)
Test y = |x] = 3 for symmetry with respect to the

x-axis and the y-axis.

Replace x with —x: y = |-x|-3= ¥ =x|-3

The result is the same as the original equation.

The graph is symmetric with respect to the y-axis.
Replace y with —y: =y = x|~ 3

The result is the not same as the original equation.
The graph is not symmetric with respect to the x-axis.

The graph is symmetric with respect to the y-axis only.

Algh " 2128
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2.7 Example 3(b) Testing for Symmetry with Respect to

an AXxis (cont)

Test y = |x| = 3 for symmetry with respect to the
x-axis and the y-axis.

Pearson X 2-129

2.7 Example 3(c) Testing for Symmetry with Respect to
an AXis (page 262)

Test 2x = ¥ = & for symmetry with respect to the
x-axis and the y-axis.

Replace x with —x: 2{-x)-y == 2x—y =6

The result is not the same as the original equation.
The graph is not symmetric with respect to the y-axis.
Replace y with —y: 2x— [-y| == 2y + =6

The result is the not same as the original equation.
The graph is not symmetric with respect to the x-axis.

The graph is not symmetric with respect to either axis.

Pearson Al right d. 2-130

2.7 Example 3(c) Testing for Symmetry with Respect to
an AXis (cont)

Test 2x - y = & for symmetry with respect to the
x-axis and the y-axis.

/
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2.7 Example 3(d) Testing for Symmetry with Respect to
an AXis (page 262)

Test x* + yi = 25 for symmetry with respect to the
x-axis and the y-axis.

Replace x with —x: [—Jnr]2 +y =25 = x4+t =25
The result is the same as the original equation.
The graph is symmetric with respect to the y-axis.
Replace y with —y: x% +| _1.-')2 “ 25— 57y ¥ w25
The result is same as the original equation.

The graph is symmetric with respect to the x-axis.

The graph is symmetric with respect to both axes.
2-132
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2.7 Example 3(d) Testing for Symmetry with Respect to
an AXxis (cont)

Test x° + _'y'i = 25 for symmetry with respect to the
x-axis and the y-axis.

Copyright © 2008 Pearson Addison-Wesley. Alrights reserved. 2-133

2.7 Example 4(a) Testing for Symmetry with Respect to
the Origin (page 264)
Is the graph of y = —2x" symmetric with respect to
the origin?
Replace x with —x and y with —y:
-y =—£:‘{—.v¢]3 =-y=2xt =y =24

The result is the same as the original
equation.

The graph is symmetric with
respect to the origin.

2-134
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2.7 Example 4(b) Testing for Symmetry with Respect to

the Origin (page 264)
Is the graph of y = -2x* symmetric with respect to
the origin?

Replace x with —x and y with —y:
—y=-2(-x) = -y =247 =
¥= 2x?

The result is not the same as
the original equation.

The graph is not symmetric with
respect to the origin.

2-135
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2.7 Example 5(a) Determining Whether Functions are Even,
Odd, or Neither (page 265)

Is the function even, odd, or neither?
glx) = x% 4 25" - 3x
Replace x with —x:
g(-x)=(-x)° +2(-x)’ -3(-x)
= ext -2kt 43k
= o(x® 4 24% - 3x)
= -gix)

g(x) is an odd function.

2-136
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2.7 Example 5(b) Determining Whether Functions are Even,
Odd, or Neither (page 265)

Is the function even, odd, or neither?
hix)=2x" -3
Replace x with —x:
h{-x)=2{-x) -3
=2x° -3
= hix)

h(x) is an even function.
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2.7 Example 5(c) Determining Whether Functions are Even,
Odd, or Neither (page 265)

Is the function even, odd, or neither?
kix)= ¥ 4 Bx 40

Replace x with —x:
k{=x) = (~x)* +B(-x)+9

=%’ -6x+9
k(~x)» k(x)and k(-x)# ~k(x)

k(x) is neither even nor odd.
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2.7 Example 6 Translating a Graph Vertically (page 261)

Graph f{x) = x* + 2.

Compare a table of values for g{x} = %% with f{x] = x* + 2.

2.7 Example 7 Translating a Graph Horizontally (page 266)

Graph f(x] = (x + 2)*

Compare a table of values for g(x] = x*with f[%]={x + 2"

X | glx)=x® | @)= "2 ¥ fur=x"+2 X | alx)= 7| fix) = (xs2f
-2 4 6 -4 16 4
-1 1 3 -3 9 1
0 0 2 ,2 slo) =5 2| a 0
1 1 3 -1 1 1
2 4 6 202 = 0 0 4
The graph of f(x) is the same as the graph of g(x) 1 1 9
Bty e e

2.7 Example 7 Translating a Graph Horizontally (cont)

Graph fix) = {x + 2

The graph of f(x) is the same as the graph of g(x)
translated 2 units left.

2
fiNels+2Iy

nnnnn X 2-141

2.7 Example 8(a) Using More Than One Transformation on

Graphs (page 268)
Graph f{&)= —[k—132+ 4.

This is the graph of g(#)= x?
translated one unit to the
right, reflected across

the x-axis, and then
translated four units up.

o) ="

flab==lt =117 +4

Pearson Al right d. 2-142

2.7 Example 8(b) Using More Than One Transformation on
Graphs (page 268)

Graph f{x)= -2|x +3|.

This is the graph of
gix)=|x translated
three units to the left,
reflected across the

2.7 Example 8(c) Using More Than One Transformation on
Graphs (page 268)

Graph fi{x}= %Jx+2 - 3.

This is the graph of
gix)= J¥ translated two
units to the left, shrunk
vertically by a factor of 2, (<2, -3

fix) =vx

x-axis, and then then translated 3 units -3

stretched vertically by a down. . .

factor of 2. M= gyeed-=d
glxy==2c+ 3|

Copyright © 2008 Pearson Addison-Wesley. Al rights reserved. 2-143 Pearson Allright d. 2-144
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2.7 Example 9(a) Graphing Translations Given the Graph of
= f(X) (page 269)

Use the graph of f(x) to sketch the graph of
g(x) = f(x) — 2.

¥ Translate the graph of f(x)
4 _ 2 units down.
- . : - ond )'
7T i |
R e e el OTHEH
- \-{-.:‘[Iri 4—~-: 0 =
1 A._Y_LJ._' 1 i
e
EEREZAAE
glx)=Rx)-2
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2.7 Example 9(b) Graphing Translations Given the Graph of

f(X) (page 269)

Use the graph of f(x) to sketch the graph of
h(x) = f(x — 2).

¥ Translate the graph of f(x)
L : 2 units right.
-4 .- ¥
17',\3 i i
ham 3‘—-1 -
Ny = fix)
- = 1.1J
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2.7 Example 9(c) Graphing Translations Given the Graph of

Use the graph of f(x) to sketch the graph of
k(x) =f(x + 1) + 2.

¥ Translate the graph of f(x)
4 _ 1 units left and 2 units up.
- . 2 - poud ’
V.and i i A
AT R
N Ly = fix) 4 2
\

4
1
|

kix)=fix+1)+2

nnnnn X 2-147
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Function Operations and Composition

Arithmetic Operations on Functions The Difference Quotient
Composition of Functions and Domain

Pearson Al right d. 2-148

2.8 Example 1 Using Operations on Functions (page 275)

Let f(x) = 3x — 4 and g(x) = 2x? — 1. Find:

(@) (f+9)(0)
f(0) = 3(0) — 4 = —4 and g(0) = 2(0)2— 1 = -1, s0
(f+g)(0)=-4—1=-5.

(b) (F-9)(4)
f(4) = 3(4) — 4 =8 and g(4) = 2(4)>- 1 =31, so
(f-g)(4) =8-31=-23.
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2.8 Example 1 Using Operations on Functions (cont)
Let f(x) = 3x — 4 and g(x) = 2x? — 1. Find:

(©) (fa)(-2)
f(—2) = 3(=2) — 4 = —10 and
g(-2)=2(-2)?>-1=7,s0
(fg)(=2) = (-10)(7) = -70.

@ (L))
f(3)=3(3)—4=5and g(3) =2(3)>-1=17, so
f gy 5
g )e=17

11



2.8 Example 2(a) Using Operations on Functions (page 276)

Let f(x) = x2 — 3x and g(x) = 4x + 5. Find (f + g)(x)
and give the domain.

(f+9)(¥) = (E-3x) +(4x +5) =x2 +x +5

The domain of f + g is the intersection of the
domains of f and g.

Domain of f: (—===)  Domain of g: {—==}
The domain of f + g is [—==,==]
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2.8 Example 2(b) Using Operations on Functions (page 276)

Let f(x) = x2 — 3x and g(x) = 4x + 5. Find (f - g)(x)
and give the domain.

(f-9)() = (x*=3x) — (4x + 5) =x*~7x -5

The domain of f — g is the intersection of the
domains of f and g.

Domain of f: (—=,==)  Domain of g: [—==,==]

The domain of f — g is [—==,==]
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2.8 Example 2(c) Using Operations on Functions (page 276)
Let f(x) = x2 — 3x and g(x) = 4x + 5. Find (fg)(x) and
give the domain.

(fg)(x) = (X? = 3x)(4x + 5) = 4x% + 5x% — 12x? — 15x
= 4x8— 7x% — 15x

The domain of fg is the intersection of the
domains of f and g.

Domain of f: (—==,==]  Domain of g: [—==,==]

The domain of fg is [—==,==]
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2.8 Example 2(d) Using Operations on Functions (page 276)

Let f(x) = x2 — 3x and g(x) = 4x + 5. Find (1 ]{x]l
. ) g
and give the domain. ,
HRTIE ek’
|.E.Hx:'_ 4x+5

The domain of L is the intersection of the
domains of f and g such that g(x) # 0.

Domain of g: [—==,==)
]
4

Domain of f: [—==,==]
gixl=0=245+5=0= 5=~

The domain of ; is [—W.—%]J[-%.W]
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2.8 Example 3(a) Evaluating Combinations of Functions
(page 277)
Use the representations of the functions f and g to
evaluate (f + g)(1), (f — 9)(0), (fg)(-1), and [é ]{_2],

¥
A

f(1)=3 and g(1) =1, so
Fv=gix) f+o)()=3+1=4

b 44

|
[P

e
b

Ini
) 8
11

-1

=

f(0) =4 and g(0) = 0, so
(f-9)(1)=4-0=4

p=fir)
e
i
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2.8 Example 3(a) Evaluating Combinations of Functions
(cont.)
Use the representations of the functions f and g to
evaluate (f + g)(1), (f— 9)(0), (fg)(-1), and I% ]{_2],

y
A

ae | f(-1) =3 and g(-1) =1, so
Vv=gtr (fO)(-1)=(3)(1)=3

|
A4
T

BRE

=)

ne f(=2)=0and g(-2) =2, so
LA I
|5 |F21=3=0

2-156

Copyright © 2008 Pearson ‘Addison-Wesley. Al ights reserved.

12



2.8 Example 3(b) Evaluating Combinations of Functions
(page 277)
Use the representations of the functions f and g to

evaluate (f + g)(1), (f - 9)(0), (fg)(~1), and [é |(-2)

.

x | fix) | glx)
2 5 0
-1 -3 2
[i] -1 4

1 1 6

f(l)=1andg(1l)=6,so0(f+g)(1)=1+6=7
fO)=-1and g(0)=4,so (f-g)(1)=-1-4=-5
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2.8 Example 3(b) Evaluating Combinations of Functions
(cont.)

Use the representations of the functions f and g to
evaluate (f + g)(1), (f — )(0), (fg)(=1), and [é ]{_2],

.

x | fix) | alx)
Z 5 0
-1| -3 2
0 -1 4
1 1 &

f(-1) =-3 and g(-1) = 2, so (fg)(-1) = (-3)(2) = -6

f(-2) = -5 and g(0) = 0, s0 | é l(-2)= ‘.75, which is
undefined e
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2.8 Example 3(c) Evaluating Combinations of Functions
(page 277)
Use the representations of the functions f and g to

evaluate (f + g)(1), (f— g)(0), (fg)(-1), and [é |(-2)
fx)m3x+ 4, glx)m x|

f(1)=3(1)+4=7and g(1) =—|1| = -1, so
(+o1)=7-1=6

f(0) = 3(0) + 4 = 4 and g(0) =—|0] = 0, so
(f-0)0)=4-0=4
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2.8 Example 3(c) Evaluating Combinations of Functions
(page 277)
Use the representations of the functions f and g to

evaluate (f + g)(1), (f - 9)(0), (fg)(-1), and [é ]{—2]-
Fx)=3xed glx)=-lx|

f(-1) = 3(-1) + 4 =1 and g(-1) = —-|-1| = -1, so

(f9)() = D1 =-1

f(-2) =3(-2) + 4 = -2 and g(-2) = —|-2| = -2, so

(1] -2

o)A
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2.8 Example 4 Find the Difference Quotient (page 278)

Let f(x) = 3x? — 2x + 4. Find the difference quotient
and simplify the expression.

Step 1 Find f(x + h)

f(x +h)=3(x+h)2=2(x+h) + 4
=3(x2+2xh +h?) —2x—-2h + 4
=3x?+6xh +3h?-2x—-2h + 4

2-161
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2.8 Example 4 Find the Difference Quotient (cont,)

Let f(x) = 3x2 — 2x + 4. Find the difference quotient
and simplify the expression.

Step 2 Find f(x + h) — f(x)

f(x + h) = f(x)
= (3x2+ 6xh + 3h? = 2x —2h + 4) — (3x2 - 2x + 4)

=3x2+6xh+3h?—2x-2h+4-3x2+2x -4
= 6xh + 3h? - 2h
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2.8 Example 4 Find the Difference Quotient (cont)

Let f(x) = 3x? — 2x + 4. Find the difference quotient
and simplify the expression.

Step 3 Find the difference quotient, Mh_ﬂl
_ 2_
f(x+h}2 f(x) _ 6xh+3tt11 2h —6x+3h_2
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2.8 Example 5(a) Evaluating Composite Functions (page 279)
Let f{x)=x+4 and g(x)= % . Find (f =g (2]

First find g(2): g(2) g 1

Now find {F =g {2} :
(Fogh2h=Figl2)) =)

—

=41+4 =45
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2.8 Example 5(b) Evaluating Composite Functions (page 279)
Let f{x)= Jx +4 and g{x)= % _Find (g = f)(5}
First find f(5): f(5)=E+d =& =1

Now find (g = f}{5):

(92X5) = g (f(6)) = 9(3) = 5
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2.8 Example 6(a) Determining Composite Functions and
Their Domains (page 280)

Let fixi=+x—1and gix)=2x +5 Find (f =g x)
and determine its domain.

(fog)x)=f(g(x))= J(2x+5)~1=V2x+4
Domain and range of g: [—==,==)
Domain of f: [1=]

Therefore, g(x) must be greater than 1:
2x+5=1=x=-2

Domain of (faglxk [-2 =)
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2.8 Example 6(b) Determining Composite Functions and
Their Domains (page 280)

Let f{x)=+x—-1and g{x)=2x+ 5 Find (g =f)x)
and determine its domain.

(g=fix)=gifix))=2Jx-1+5
Domain of f: [L==]  Range of f: [0,==]
Domain of g: [—==,==]

Therefore, the domain of (f =g} is portion of the
domain of g that intersects with the domain of f.

Domain of (g =fi{x¥ [1=}
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2.8 Example 7(a) Determining Composite Functions and
Their Domains (page 280)

Let #(x)= -2 and g(x) = % Find (f o g)(x)

and determine its domain.

(Fegdx) =90 = 3= 5ok

Domain and range of g: === 0}LJ{0, =)

Domain of f: [, &}l (=&, ==}
2

x
Domain of (f =g)(x): (—«,—%)U(—%.O)U(Q”)

Therefore, g(x) # —4: = # ~4 = x = —%

Pearson Alight 2-168
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2.8 Example 7(b) Determining Composite Functions and

Their Domains (page 280)
__5 2 g
s s doa, X
(9oF)x)= gUFx)) = g2 = 228
Domain of f: [ ==, =4} {~4,==}
Range of f: (=, 0}1I{0,)
Domain of g: (===, 03_I{0, e}

Since 0 is not in the range of f, the domain of
(gefix)is (~oo, =4}l (-4,
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2.8 Example 8 Showing that (g © f)(x) # (f > g)(X) (page 281)

Let f(x) = 2x — 5 and g(x) = 3x? + x. Show that
(g f)(x) # (feg)(x) in general.
(g=f)(x)=g(2x~5) = 3(2x - 5) +(2x - 5)
= 3{4x® - 20x+25)42x -5
=12x° - 58x + 70
(fe@)(x) = F(3x% + X) = 2(3x% + X)~ 5
Ex” +2x-5

In general, 12x% ~58x + 70 # 6x° + 2% - §
So, (g f)(x) # (f° 9)(X)
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2.8 Example 9 Finding Functions That Form a Given
Composite (page 282)

Find functions f and g such that
(feg)(x) =4(3x +2)>-5(3x +2) — 8.

Note the repeated quantity 3x + 2.
Choose g(x) = 3x + 2 and f(x) = 4x? — 5x — 8.

Then (f » g )(x) = 4(3x + 2)2 — 5(3x + 2) — 8.

There are other pairs of functions f and g that also
work. For instance, let f(x) = 4(x + 2)> - 5(x + 2) - 8
and g(x) = 3x.

nnnnn i 2-171

15



