Chapter 1

Functions and Graphs

Section 1.1
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a.  The graph crosses the x-axis at (-3, 0).
Thus, the x-intercept is —3.
The graph crosses the y-axis at (0, 5).
Thus, the y-intercept is 5.

b.  The graph does not cross the x-axis.
Thus, there is no x-intercept.
The graph crosses the y-axis at (0, 4).
Thus, the y-intercept is 4.

c.  The graph crosses the x- and y-axes at
the origin (0, 0).
Thus, the x-intercept is 0 and the
y-intercept is 0.

a. d=4n+5
d=4(15+5=65
65% of marriages end in divorce after 15 years

when the wife is under 18 at the time of
marriage.

b. According to the line graph, 60% of marriages
end in divorce after 15 years when the wife is
under 18 at the time of marriage.

c¢. The mathematical model overestimates the
actual percentage shown in the graph by 5%.
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(c) x-axis tick marks -5, -4,-3,-2,-1,0, 1,2, 3,4,
5; y-axis tick marks are the same.
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(d) x-axis tick marks -10, -8, -6, -4,-2,0,2, 4, 6, 8,
10; y-axis tick marks -4, -2, 0, 2, 4

(b); x-axis tick marks —20, —-10, 0, 10, 20, 30, 40, 50,
60, 70, 80; y-axis tick marks —30, —20, -10, 0, 10, 20,
30, 40, 50, 60, 70

(a) x-axis tick marks —40, —20, 0, 20, 40; y-axis tick

marks —1000, -900, -800, 700, . . ., 700, 800, 900,
1000

The equation that corresponds to Y, in the table
is (c), y, =2—x. We can tell because all of
the points (-3,5), (-2,4), (-1,3), (0,2),
(1,1), (2,0), and (3,—1) are on the line

y =2—x, but all are not on any of the others.

The equation that corresponds to Y; in the table

is (b), y, = x%. We can tell because all of the
pOintS (_399) s (_2" 4) ) (_19 1) s (070) s (1’ l) s

(2,4), and (3,9) are on the graph y = x2 , but
all are not on any of the others.

No. It passes through the point (0,2).
Yes. It passes through the point (0,0) .
(2,0)
(0,2)

The graphs of Y, and Y, intersect at the points
(-2,4) and (1,1).

The values of ¥, and Y, are the same when
x=-2and x=1.

a.  2; The graph intersects the x-axis at (2, 0).
b. —4; The graph intersects the y-axis at (0,—4).
a.  1; The graph intersects the x-axis at (1, 0).
b.  2; The graph intersects the y-axis at (0, 2).

a. 1,-2; The graph intersects the x-axis at (1, 0)
and (-2, 0).

b.  2; The graph intersects the y-axis at (0, 2).

a. 1, -1; The graph intersects the x-axis at
(1, 0) and (-1, 0).

b. 1; The graph intersect the y-axis at (0, 1).

45.

46.

47.

48.

49.

50.

a. —1; The graph intersects the x-axis at
(-1, 0).

b. none; The graph does not intersect the y-axis.

a. none; The graph does not intersect the
X-axis.

b.  2; The graph intersects the y-axis at (0, 2).

Copyright © 2014 Pearson Education, Inc.



Section 1.1 Graphs and Graphing Utilities

51 [ (x,y) ~ ; -
335 N (_2 _1)
-2 1(=2,5) E
-1| (=L5) Ea
0 [ ©5) 3 (_l _2)
1|15 2 -
2 25 3 (_l _3)
3| (35 3 ]
Ces i 57
(=3,5); 3,5 N
et 1 (l 2)
21,501, 572 5) T
G L (L)
2 (2,1)
y=3 2
’ _ 1 --,3 "'92
-3 (3,1 g
S oo
“1 ] (-L-0) 9 ) (2%)
0| 0,-1 ‘i x
1| (1-D Y l
2 | (2D ) |
e _1
y ( 3’ 3)
& >
R EREE AR T
2o e - 1
\ N (_2’_)
(—3’(':?i1) (1\ p&-D e
R EREd AN - (_l 2j
y=—1 2 2’
1 (_l 3)
3|0 3
1 (l _3)
3 |13
1 (l _2]
2 |27
1 (1’_1)
)
2

Copyright © 2014 Pearson Education, Inc. 137



Chapter 1 Functions and Graphs

5S.

56.

138

1
1 ()
y= Xy ( /3
2|3 > (2,— 1)
(—1,1; 2
- X
1) ,-1)
g NG
~11
1, (?‘2)
39

According to the line graph, 20% of seniors
used marijuana in 2005.

2005 is 25 years after 1980.

M =-03n+27

M =-0.3(25)+27=19.5

According to formula, 19.5% of seniors used

marijuana in 2005. This underestimates the
value in the graph by 0.5%.

According to the line graph, about 47% of
seniors used alcohol in 2005.

2005 is 25 years after 1980.
A=-09n+69
A=-09(25)+69 =46.5

According to formula, 46.5% of seniors used
alcohol in 2005. It is less than the estimate,
although answers may vary.

The minimum for marijuana was reached in
1990.

According to the line graph, about 14% of
seniors used marijuana in 1990.

According to the line graph, 50% of seniors
used alcohol in 2000.

2000 is 20 years after 1980.
A=-09n+69

A=-0.9(20)+69 =51
According to formula, 51% of seniors used

alcohol in 2000. This overestimates the value in

the graph by 1%.

According to the line graph, about 22% of
seniors used marijuana in 2000.

2000 is 20 years after 1980.

M =-03n+27

M =-0.320)+27 =21

According to formula, 21% of seniors used

marijuana in 2000. It is less than the estimate,
although answers may vary.
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e. The maximum for alcohol was reached in 1980.
According to the line graph, about 72% of
seniors used alcohol in 1980.

At age 8, women have the least number of
awakenings, averaging about 1 awakening per night.

At age 65, men have the greatest number of
awakenings, averaging about 8 awakenings per night.

The difference between the number of awakenings
for 25-year-old men and women is about 1.9.

The difference between the number of awakenings
for 18-year-old men and women is about 1.1.

.—66. Answers will vary.

makes sense

does not make sense; Explanations will vary.
Sample explanation: Most graphing utilities do not
display numbers on the axes.

does not make sense; Explanations will vary.
Sample explanation: These three points are not
collinear.

does not make sense; Explanations will vary.
Sample explanation: As the time of day goes up,
the total calories burned will also go up.

false; Changes to make the statement true will vary.
A sample change is: The product of the coordinates
of a point in quadrant III is also positive.

false; Changes to make the statement true will vary.
A sample change is: A point on the x-axis will have
y=0.

true

false; Changes to make the statement true will vary.
A sample change is: 3(5)—-2(2) # 4.

I III

IL IV
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Set 1 has each x-coordinate paired with only one y-
coordinate.

x y=2x (x, y)
2 | y=2=—4 | (-2,4)
_1 y=2-)+4=2 (-1,-2)

0 y=2(0)=0 (0,0)

1 y=2(1)=2 (12)

2 y=202)=4 (2,4)

X y=2x+4 (%)
i) y=2(2)+4=0 (-2,0)
-1 y=2(-)+4=2 (-1,2)
0 y=200)+4=4 (0,4)
1 y=2)+4=6 (1,6)
2 y=212)+4=8 (2,8)

(2,8)

@, 6O g a2 9

(0, ) (1,2)
(L2 GO

! | 10/
(-2, 0)” S ('_‘i"t fZ)
Y e )
y=2x
y=2x+4

a. When the x-coordinate is 2, the y-coordinate is

3.

b. When the y-coordinate is 4, the x-coordinates

are -3 and 3.

¢. The x-coordinates are all real numbers.

d. The y-coordinates are all real numbers greater

than or equal to 1.

Section 1.2 Basics of Functions and Their Graphs

Section 1.2

Check Point Exercises

1. The domain is the set of all first components: {0, 10,
20, 30, 40}. The range is the set of all second
components: {9.1, 6.7, 10.7, 13.2, 21.2}.

2. a.
b.
3. a
b.
4. a
b.

The relation is not a function since the two
ordered pairs (5, 6) and (5, 8) have the same
first component but different second
components.

The relation is a function since no two ordered
pairs have the same first component and
different second components.

2x+y=6
y=6-2x
For each value of x, there is one and only one

value for y, so the equation defines y as a
function of x.

y=i\/1—x2

Since there are values of x (all values between —
1 and 1 exclusive) that give more than one
value for y (for example, if x = 0, then

y=%J1- 0% =+1 ), the equation does not
define y as a function of x.

f(=5)= (-5 —=2(-5)+7
=25-(-10)+7
=42

F(x+4)=(x+4)>-2(x+4)+7

=x?+8x+16-2x-8+7

= x> +6x+15

f(=x)=(=x)* =2(=x) +7
=xr—(2x)+7

=x?+2x+7

Copyright © 2014 Pearson Education, Inc. 139
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x| f(x)=2x (x.7)
2 -4 (—2,-4)
-1 -2 (-1,-2)
0 0 (0,0)
1 2 (1,2)
2 4 (2,4)
x g(x)=2x-3 (x,y)
2 | g(2)=2-2)-3=-7 (-2,-7)
-1 | g(-)=2¢-D-3=-5 | (-1-5)
0 g(0)=2(0)-3=-3 (0,-3)
1 g(l)=2m-3= (1,-1)
2 g(2)=2(2)—3=1 (2.1)
Jx) =2x
gx)=2x-3 1}’ .
PtV A1
(0,0) —=== 10/ x
(-1, -2)—C (1, -1)
(=2, -4 N ~(0,-3)
(-2,-7  (-1,-5)

The graph of g is the graph of f shifted down 3
units.

The graph (a) passes the vertical line test and is
therefore is a function.

The graph (b) fails the vertical line test and is
therefore not a function.

The graph (c) passes the vertical line test and is
therefore is a function.

The graph (d) fails the vertical line test and is
therefore not a function.

a.  £(5)=400
b. x=9, £(9)=100

¢. The minimum T cell count in the asymptomatic
stage is approximately 425.

a. domain: {x|—2 <x< 1} or [—2,1].
range: {y|0£ ySS} or [0,3].

b. domain: {x|—2 <x< 1} or (-2,1].
range: {y|—1 <y< 2} or [-1,2).
c. domain: {x|—3 <x< 0} or [—3, 0).

range: {y|y = —3,—2,—1}.

Concept and Vocabulary Check 1.2

1.
2.

10.

11.
12.

relation; domain; range
function

T X

true

false

X; x+6

ordered pairs

more than once; function
[0,3); domain

[1,e0) ; range

0; 0; zeros

false

Exercise Set 1.2

1.

The relation is a function since no two ordered pairs
have the same first component and different second
components. The domain is {1, 3, 5} and the range is
{2’ 4’ 5 } M

The relation is a function because no two ordered
pairs have the same first component and different
second components The domain is {4, 6, 8} and the
range is {5, 7, 8}.

The relation is not a function since the two ordered
pairs (3, 4) and (3, 5) have the same first component
but different second components (the same could be
said for the ordered pairs (4, 4) and (4, 5)). The
domain is {3, 4} and the range is {4, 5}.
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10.

11.

12.

13.

The relation is not a function since the two ordered
pairs (5, 6) and (5, 7) have the same first component
but different second components (the same could be
said for the ordered pairs (6, 6) and (6, 7)). The
domain is {5, 6} and the range is {6, 7}.

The relation is a function because no two ordered
pairs have the same first component and different
second components The domain is

{3,4,5,7} and the range is {-2, 1, 9}.

The relation is a function because no two ordered
pairs have the same first component and different
second components The domain is

{-2,-1, 5, 10} and the range is {1, 4, 6}.

The relation is a function since there are no same first
components with different second components. The
domain is {-3, -2, -1, 0} and the range is {-3, -2, —
1,0}.

The relation is a function since there are no ordered
pairs that have the same first component but different
second components. The domain is {-7, =5, -3, 0}
and the range is {-7, -5, -3, 0}.

The relation is not a function since there are ordered
pairs with the same first component and different
second components. The domain is {1} and the range
is {4, 5, 6}.

The relation is a function since there are no two
ordered pairs that have the same first component and
different second components. The domain is

{4, 5, 6} and the range is {1}.

x+y=16

y=16—x
Since only one value of y can be obtained for each
value of x, y is a function of x.

x+y=25

y=25-x
Since only one value of y can be obtained for each
value of x, y is a function of x.

x2+y=16
y=16—x2

Since only one value of y can be obtained for each
value of x, y is a function of x.

14.

15.

16.

17.

18.

19.

20.

21.

Section 1.2 Basics of Functions and Their Graphs

X+ y=25

y=25- x?
Since only one value of y can be obtained for each
value of x, y is a function of x.

x? +y2 =16
y2 =16- x>
y=i\/16—x2
Ifx=0, y=14.

Since two values, y = 4 and y = — 4, can be obtained
for one value of x, y is not a function of x.

x2+y2 =25
y2 =25-x?
yzi\/25—x2
Ifx=0, y=15.

Since two values, y =5 and y = -5, can be obtained
for one value of x, y is not a function of x.

2

xX=Yy
y=%Jx
Ifx=1, y==I.

Since two values, y = 1 and y = —1, can be obtained
for x =1, y is not a function of x.
4x=y2
y=+ax = +2x
Ifx=1, theny =12.

Since two values, y =2 and y = -2, can be obtained
for x =1, y is not a function of x.

y=+x+4

Since only one value of y can be obtained for each
value of x, y is a function of x.

y=—x+4

Since only one value of y can be obtained for each
value of x, y is a function of x.
x+y> =8
y3 =8-x
y=48—x

Since only one value of y can be obtained for each
value of x, y is a function of x.
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22,

23.

24,

25.

26.

27.

28.

142

x+y3=27
y3=27—x

y=427-x

Since only one value of y can be obtained for each
value of x, y is a function of x.

xy+2y=1
y(x+2)=1
1

x+2
Since only one value of y can be obtained for each
value of x, y is a function of x.

y:

xy—=5y=1
y (x - 5) =1
1
x=5
Since only one value of y can be obtained for each
value of x, y is a function of x.

y:

|x|—y=2
—y=—|x|+2
y=|x|—2

Since only one value of y can be obtained for each
value of x, y is a function of x.

|ﬂ—y=5
—y=—|x|+5
y=d-3

Since only one value of y can be obtained for each
value of x, y is a function of x.

a. fl6)=4(6)+5=29

b. fix+1)=4x+1)+5=4x+9
c. flx)=4(x)+5=-4x+5

a. fid)=34)+7=19

b. fix+1)=3x+1)+7=3x+10
c. flx)=3(x)+7=-3x+7

29.

30.

31.

32.

gD =(-1)*+2(-1)+3
=1-2+3
=2
g(x+5) = (x+5)% +2(x+5)+3
= x> +10x+25+2x+10+3

=x2 +12x+38

g(=x)=(=x)" +2(-x) +3
=x2 —-2x+3
g(=1)=(=1)*-10(-1)-3
=1+10-3
=8
g(x+2)=(x+2)*-10(8+2)-3
= x> +4x+4-10x-20-3
=x*-6x-19

g(=x)=(-x)* =10(-x) -3
=x*+10x-3
h(2)=2%-2%+1
=16—4+1
=13

(-1 =(=D* = (=1)? +1
=1-1+1
=1

h(=x)=(-x)* = (=x)* +1=x* = x? +1

h(3a) = 3a)* — (3a)* +1
=81a* —94* +1

h(3)=3-3+1=25

h(=2)=(-2)* = (-2) +1
=-8+2+1
=-5

h(=x)=(=x)° = (=x)+1=—x> + x+1

h(3a) = (3a)’ = 3a) +1
=27a>-3a+1

Copyright © 2014 Pearson Education, Inc.



33.

34.

35.

36.

37.

f(=6)=-6+6+3=0+3=3

f10)=+10+6 +3
=\ﬁg+3

=4+3
=7

F(x=-6)=Jx-6+6+3=x+3
f16)=~25-16-6=~9-6=3-6=-3

F(=24)= 25— (=24) -6

=49 -6

=7-6=1

f(25-2x)=/25-(25-2x) -6

=\2x-6
e
PR CES
Flex)= 4((—_;2;—1 _ 4x;—1
F)= 4(2§+1 :§
)= %;3“ S
Flex)= 4((—_)2;;1 _ —4_x;+1

or 4x33—1

x
£6)= % -1
f-6)= |:6| -2--1
f)= ﬁ = :—z =1

38.

39.

40.

Section 1.2 Basics of Functions and Their Graphs

s _|5+3|_E_1
TO=5 375"
I ki P o B
L S R T
PO whtak |
-9-x+3

_|—x—6|_{1, if x <6

-x—6 |-Lifx>-6

X f(x)=x (%)
2| f(=2)==2 | (22
IS )

o r(0)=0 (0.0)

1 f)=1 (1,1)

2| f(2)=2 (2.2)

X g (x) =x+3 (x y)
-2 g(-2)=-2+3= (-2.1)
-1 g(-)=-1+3=2 (-1,2)

0 g(0)=0+3=3 (0,3)

1 g(1)=1+3=4 (1,4)

2 g(2)=2+3=5 (2,5)

ypgx)=x+3
(2,5)— \Z Jix) =x
1,4) 2.2)
0, 3) T (1,1)
AT

(-2,-2) (-1,-1)

The graph of g is the graph of f shifted up 3 units.

x f(x)=x (%)
2 | f(2)==2 | (272
-1 | s(n=-1 | (=L-1)
0 f(0)=0 (0,0)
1 f)=1 (1,1)
2 f(2)=2 (2,2)

Copyright © 2014 Pearson Education, Inc.
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41.

144

x g(x)= x4 (x.5) =
) g(-2)=—2-4=-6 (-2,-6)
-1 g(-)=-1-4=-5 (-1,-5)
0 g(0)=0 4=-4 (0,-4)
L s)=1- (1-3)
2 | s@)=2- (2-2)
yp Jw=x
(2,2) —=—=—13 gx)=x—-4
L1 - f
(0,0) 177 T+
-1,-1) (2, -2)
(=2,-2)~" ~1,-3)
&R’/ ©, -9
(-2,-6) (-1,-5)

The graph of g is the graph of f shifted down 4 units.
x f(x)=-2x (x.)
-2 f(-2)=-2(-2)=4 (-2.4)
-1 f(-1)==2(-1)=2 (-1,2)

0 f(0)=-2(0)=0 (0,0)
1 f(1)==2(1)=-2 (1,-2)
2 | f(@)==202)=-4 | (244
43.
X
2 | g(-2)=-2(-2)-
-1 g(—l)——Z(—l)—
0
1
2 | g(2)==2(2)-1=-5
(=2,3)—
-11
0,0)—
0, -1)~
a,-3)~

2,-5)

The graph of g is the graph of f shifted down 1 unit.

X f(x)——Zx (x,y)
-2 f(-2)=-2(-2)=4 (-2,4)
-1 f(-1)=-2(-1)=2 (-1,2)
0 £(0)=-2(0)=0 (0,0)
1 f()==2(1)=-2 (1,-2)
2 f(2)=-2(2)=—4 (2,-4)
X g(x)=-2x+3 (%)
2 | g(-2)=-2(2)+3=7 | (-2.7)
-1 | g(-1)==2(-1)+3=5 | (-L5)
0 g(0)=-2(0)+3=3 (0,3)
1 g()==2(1)+3=1 (1,1)
2 | g(2)=-2(2)+3=-1 (2,-1)
J(x) = -2x
PR
—2,4) A A . — s
et
0,0 =TTTNNI5 [ x
1, -2)—=11 N2, -1)
2, -9 N

The graph of g is the graph of f shifted up 3 units.

x f(x)=? (%)
) F(2)=(-2) =4 (-2,4)
-1 =1 =(-1) =1 (-1.1)
0 £(0)=(0)* =0 (0.0)
1 F)=0)7=1 (L1)
2 F2)=(2)f =4 (2.4)
x g(x)=2"+1 (x.y)
-2 g(-2)=(-2) +1=5 (-2.5)
-1 | g(-D)=(=1)P+1=2 | (-12)
0 g(0)= (0 +1=1 (0.1)
I g(1)=(1 +1=2 (1,2)
2 g(2)=(2) +1=5 (2,5)
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g =x+1 as. x f(x) = (x.y)
Jx) =2 74 _ (2,5 ) f(-2)=]-2/=2 (-2,2)
(=2,5) f‘l : £ /:: g :; -1 F(=)=]-1]=1 (-1.1)
2O NG A, 0 £(0)=lo]=0 (0.0)
=125 (0, 0) 5] * ! Fn)=[=1 (L1)
1D HH 2 f(2)=2=2 (2.2)
The graph of g is the graph of f shifted up 1 unit. B . (x) _ |x| 5 (x y)
x f(x)=x° (x.7) -2 g(-2)=|-2[-2=0 (-2.0)
2 F(-2)=(-2) =4 (-2.4) -1 g(-1)=|-1-2=- (-1.-1)
- f(—l)z(—1)2 -1 (_1,1) 0 g(0)=|0|—2=—2 (0 —2)
: 1 g(1)=[1-2=- (L.-1)
° 7(0)=(0) =0 (©.0) 2 2(2)=[2[-2=0 (2,0)
1 F()=0) =1 (L.1)
2 £(2)=(2)' =4 (.4 ooy D
\[5 “IP
by g(x)=x2 -2 (X,y) (=2,2) - N7
-2 g(-2)=(2)-2=2 (-2,2) (=2, 0) T ENATN S *
S| g()=(1P—2=-1 | (L) 1D, “ayta, - &0
— (0 _ 9 — _ gl =|x|-2
0 | s@=0P2-2 | 0= pada
! g()=(1) -2=-1 (1-1) . . .
5 . (2) : (2)2 s (2 2) The graph of g is the graph of fshifted down 2 units.
f@ =2 46. x f(x)= (x.y)
gy =x-2 ). 2 | (2)=[=2 (-2.2)
NGRS S i 5= S| (== =
(-2:2)— = _:;:1; 0 £(0)=lo=0 (0.0)
L) NENOEE )
(-1, -1~ A~ 2 f(2)=2|=2 (2,2)
(0,0) 0, -2)
The graph of g is the graph of f shifted down 2 units. Y g (x - |x| *l (x, Y )
) g(-2)=]-2/+1=3 (-2,3)
-1 g(-1)=|-1+1=2 (-1,2)
0 g(0)=lo/+1=1 (0,1)
1 g()=[1+1=2 (1,2)
2 g(2)=]2/+1=3 (2.3)
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J&@) =|x]|
gw =|x|[+1 y (O, 1)
/ - —(2,3)
(_2’3)"’”
oy —(2,2)
( 2,2)/ =
(-1,2) 7N
(0, 0)1(1, 1)
(-1, )74 H \(1,2)

The graph of g is the graph of f shifted up 1 unit.

47. x f(x)= (x.y)
== | 2y
=y | Ly
0 f(0)=(0) =0 (0.0

! F)=(1) =1 (L1)
2 f(2)=(2)' =8 (2.8)
x g(x)=x +2 (x.)
2 | g(-2)=(2)+2=-6 | (-2.-6)
-1 g(-1)=(-1) +2=1 (-L1)
0 g(0)=(0)"+2=2 (0,2)
1 g()=(1) +2=3 (1,3)
2 g(2)=(2)+2=10 (2,10)
B o
©,2) T2
Sty g
(-2, -
(=2, —8) 1T
The graph of g is the graph of f shifted up 2 units.

146

48.

49.

X f (x) =x (x, )’)
2 | f(-2)=(=2)=-8 | (-2-8)
1| A== |
0 | fO)=()=0 | (0.0)
==t (1)
2 | f@=@=8 | (28
X g(x)=x3—l (x,y)
2 | g(2)=(2)-1==9 | (-2.-9)
| )= =2 | ()
0 8(0)=(0)"-1=-1 (0.-1)
1 g()=(1)-1=0 (1,0)
2 g(2)=(2) -1=7 (27)
S =x
gx)=x-1 7Y _(2,8)
F - (2,7)
a1
11 SO0y 1,0)
R dbasch
(-2 -8 A
(=2,-9)-
The graph of g is the graph of fshifted down 1 unit.
X f (x) =3 (x, y)
0 f(-2)=3 (-2,3)
1 f(-1)=3 (-1,3)
0 £(0)=3 (0,3)
1 f(1)=3 (1,3)
2 f(2)=3 (2,3)
X g(x) =5 (x, y)
) g(-2)=5 (-2,5)
- g(-1)=5 (-15
0 g(0)=5 (0.5)
| 5(1)=5 (1.5)
2 g(2)=5 (2.5)
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1,5)

0

@5

2,3

The graph of g is the graph of f'shifted up 2 units.

)

,3)

50. X f(x)z—l (x,y)
2 f(2)=-1 (-2.-1)
-1 f(-1)=-1 (-1,-1)

0 £(0)=-1 (0,-1)
1 f(1y=-1 (L-1)
2 f(2)=-1 (2,-1)
x g(x)=4 (x,y)
) g(-2)=4 (-2,4)
-1 g(-1)=4 (-1,4)
0 g(0)=4 (0,4)
1 g(l)=4 (1,4)
2 g(2)=4 (2,4)
i
(—;, 4)’\) \y / (1:22’ 4)
g(x) =4 s
Jx)=- — X
S (2 -
(=2,-1)77] a, -1
(-1,-1)
©,-1)

The graph of g is the graph of f shifted up 5 units.

51.

52.

Section 1.2 Basics of Functions and Their Graphs

~

=
Il
a

x ()
0 £(0)=+0=0 (0,0)
1 f()=+i=1 (L1)
4 f(4)=4=2 (4.2)
9 f(9)=+9=3 (9.3)
x g(x)=vx-1 (x.7)
0 | g(0)=+0-1=- (0.-1)
1 g()=+1-1=0 (1,0)
4 g(4)=+a-1=1 (4,1)
9 | g(9)=vo-1=2 | (9.2
(4,\\2) (9,\3)
o 0 =%
’ e N e =F -1
0, -1)— \ \\ *

@0 &1 %2
The graph of g is the graph of fshifted down 1 unit.

X ( )=«/7 (x,y)
0 | sO=vo-0 | (00)
1 F)=+1=1 (L1)
4] rH)=va=2 (42)
9 £(9)=+o=3 (9.3)
X g(x)=\/;+2 (x,y)
0 g(0)=vo+2=2 | (0,2)
1 g()=+1+2=3 (1,3)
4 g(4)=V4+2=4 (4,4)
9 ¢(9)=v9+2=5 (9,5)

Wy vy G909

an il

-1 -
0.0 T "

\ 1
1,1 42) 93

The graph of g is the graph of f'shifted up 2 units.

Copyright © 2014 Pearson Education, Inc.
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53.

x f(x)=+x (x.)
o | s)=vo=0 | (00)
1 f()=+i=1 (L1)
s | s@=vae2 | @)
9 | r@=w=3 | (93
X g(x)z x—1 (x,y)
1 g(l)=+1-1=0 (1,0)
2 g(2)=~2-1=1 (2,1)
5 g(5)=~5-1=2 (5.2)
10 | g(10)=+10-1=3 (10,3)
4,2) 93
[Eranimamaima i R
AN / g = -1
- 100\ (10, 3)
\
©,0) *
\ \
I \ A
10 2D 52
The graph of g is the graph of fshifted right 1 unit.
Moo f(x)=+x (+)
0 | fl="0=0 | (00
L]osm== |
4 | r@=Va=2 | (2
9 f(9)=9=3 (9,3)
x g(x)=+vx+2 (x,y)
2 | g(-2)=v-2+2=0 | (-2.0)
-1 g(-1)=+v-1+2=1 | (-L1)
2 g(2)=~2+2=2 (2,2)
7 g(7)=+7+2=3 (7.3)
y 22 13
L1 Elil ]EII L8 =Vx +2
“1h e /) =¥
7 109, 3)
(=2,0) \ *
\ N4,2)

\ N\
0,0 1,1

The graph of g is the graph of fshifted left 2 units.

5S.

56.

57.

58.

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

function
function
function
not a function
not a function
not a function
function

not a function
function

function

g(-10)=2

g(10)=-2

When x=-2, g(x)=1.
When x=1, g(x)=-1.
a. domain: (—oo, o)

b. range: [-4, )

c.  x-intercepts: =3 and 1

d.

€.

y-intercept: —3

f(=2)=-3 and f(2)=5

148 Copyright © 2014 Pearson Education, Inc.



78.

79.

80.

81.

82.

83.

domain: (-0, ©0) 84.

range: (-0, 4]
x-intercepts: =3 and 1
y-intercept: 3

f(=2)=3 and f(2)=-5

8s.

domain: (—oo, o)
range: [1, o)
x-intercept: none
y-intercept: 1

f(-)=2 and f(3)=4

86.

domain: (—o0, )
range: [0, ©)
x-intercept: —1
y-intercept: 1
fi-4)=3and f(3) =4
domain: [0, 5)

87.

range: [-1, 5)
x-intercept: 2
y-intercept: —1
fB3)=1
domain: (-6, 0]

range: [-3, 4) 88.

x-intercept: —=3.75
y-intercept: —3
f-5)=2
domain: [0, «)

range: [1, o)

89.

x-intercept: none
y-intercept: 1

fid)=3

Section 1.2 Basics of Functions and Their Graphs

domain: [-1, )
range: [0, ©0)
x-intercept: —1
y-intercept: 1
f3)=2
domain: [-2, 6]
range: [-2, 6]
x-intercept: 4
y-intercept: 4
=D =5
domain: [-3, 2]

range: [-5, 5]
x-intercept: —l
pt: >

y-intercept: 1
fi=2)=-3

domain: (—oo, o)
range: (—oo,—2]
x-intercept: none
y-intercept: —2

f(-4) =-5and fi4)=-2
domain: (—o0, )
range: [0, )
x-intercept: {x| x< 0}
y-intercept: 0
f(=2)=0and f(2) =4
domain: (—oo, o)
range: (0, o)
x-intercept: none
y-intercept: 1.5

fi4)=6
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90.

91.

92,

93.

9.

9s.

96.

97.

150

a. domain: (—oo,1)U(1,0)
b. range: (—0,0)U(0,0)
x-intercept: none

d. y-intercept: —1
f2)=1

e

a. domain: {-5,-2,0, 1, 3}

b. range: {2}

c.  x-intercept: none

d. y-intercept: 2

e. f(5+f(B)=2+2=4

a. domain: {-5,-2,0, 1, 4}

b. range: {-2}

c.  x-intercept: none

d. y-intercept: -2

e. f(5+fA)=-"2+(-2)=-4
g()=3(1)-5=3-5=-2

f(g(V)=f(-2)=(-2) ~(-2)+4
=4+24+4=10

=64+8+4=76
3—(=1) = (=6)" +6+(-6)- 4

=3+1-36+6+(-6)-4

=J4-36+-1-4

=2-36+-4

=-34+-4

=-38

-4 - (-1)| - (-3)* +-3+3--6

=|-4+1-9+-3+3--6

=|-3-9+-1--6

=3-9+6=-6+6=0

f(=x)=f(x)

=(—x)3+(—x)—5—(x3+x—5)

=—x o x-5-x—x+5=-2x"-2x

98.

99.

100.

101.

f(=x)=f(x)

= (~-x)? —3(—x)+7—(x2 —3x+7)
=x>+3x+7-x*+3x-7

=06x

a. {(Philippines, 12),(Spain, 13),
(Italy, 14) s (Germany, 14) R
(Russia, 16)}

b. Yes, the relation is a function. Each country
(element in the domain) corresponds to only
one age (element in the range).

c.  {(12. Philippines), (13, Spain),

(14, Italy),(14, Germany),
(16, Russia)}

d. No, the relation is not a function. 14 in the
domain corresponds to two members in the
range, Italy and Germany.

a. {(Philippines, 18),(Spain, 18),

(Italy, 16) R (Germany, 16) s
(Russia, 16)}

b. Yes, the relation is a function. Each country
(element in the domain) corresponds to only
one age (element in the range).

c.  {(18, Philippines), (18, Spain),

(16, Italy),(16, Germany),
(16, Russia)}

d. No, the relation is not a function. 18 in the
domain corresponds to two members of the
range, Philippines and Spain, and 16 in the

domain corresponds to three members of the
range, Italy, Germany, and Russia.

a. f(70) =83 which means the chance that a 60-
year old will survive to age 70 is 83%.

b. g(70) =76 which means the chance that a 60-
year old will survive to age 70 is 76%.

c¢. Function fis the better model.
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102.

103.

104.

105.

106.

107.

108.

®

f(90) = 25 which means the chance that a 60-
year old will survive to age 90 is 25%.

b. g(90) =10 which means the chance that a 60-
year old will survive to age 90 is 10%.

¢. Function fis the better model.

a.  G(30)=-0.01(30)* +(30) +60 = 81
In 2010, the wage gap was 81%. This is
represented as (30,81) on the graph.

b. G(30) underestimates the actual data shown by
the bar graph by 2%.

a.  G(10) = -0.01(10)* + (10) + 60 = 69
In 1990, the wage gap was 69%. This is
represented as (10,69) on the graph.

b. G(10) underestimates the actual data shown by
the bar graph by 2%.

C(x)=100,000 +100x
C(90) = 100,000+ 100(90) = $109,000
It will cost $109,000 to produce 90 bicycles.

V(x)=22,500-3200x
V(3) =22,500-3200(3) = $12,900
After 3 years, the car will be worth $12,900.

T(x)= 20, 20
x  x+30
T(30)=ﬂ+i
30 30+30
80 40
= —+4 —
60 60
_120
60
=2

If you travel 30 mph going and 60 mph returning,
your total trip will take 2 hours.

S(x)=0.10x +0.60(50 — x)
S(30) =0.10(30) + 0.60(50—-30) =15
When 30 mL of the 10% mixture is mixed with 20

mL of the 60% mixture, there will be 15 mL of
sodium-iodine in the vaccine.

109. - 117. Answers will vary.

118.

makes sense

Copyright © 2014 Pearson Education, Inc.

119.

120.

121.

122.

123.

124.
125.

126.

127.

128.

Section 1.2 Basics of Functions and Their Graphs

does not make sense; Explanations will vary.
Sample explanation: The parentheses used in
function notation, such as f(x), do not imply

multiplication.

does not make sense; Explanations will vary.
Sample explanation: The domain is the number of
years worked for the company.

does not make sense; Explanations will vary.
Sample explanation: This would not be a function
because some elements in the domain would
correspond to more than one age in the range.

false; Changes to make the statement true will vary.
A sample change is: The domain is [-4,4].

false; Changes to make the statement true will vary.
A sample change is: The range is [—2,2).

true

false; Changes to make the statement true will vary.
A sample change is: f(0)=0.8

fla+h)=3(a+h)+7=3a+3h+7

fla)=3a+7
flat+h) - f(a)
h
(3a+3h+7)—(3a+7)
- h
_3a+3h+7-3a=7 3h_,
h h

Answers will vary.
An example is {(1,1),(2,1)}

Itis given that f(x+y)= f(x)+ f(y) and f(1)=3.
To find f(2), rewrite 2 as 1 + 1.

f@)=fad+D=fM+fD

=3+3=6
Similarly:
fO=f2+D=f2Q)+fD
=6+3=9
f@=73+D=fO3)+f1)
=9+3=12

While f(x+y)= f(x)+ f(y) is true for this
function, it is not true for all functions. It is not true

for f (x) =x?, for example.
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129.

130.

131.

C(1) =20+ 0.40(r — 60)
C(100) =20+ 0.40(100 - 60)
=20+ 0.40(40)
=20+16
=36
For 100 calling minutes, the monthly cost is $36.

f=x+2,x=1
y

)

117
[ 111
(133)'

(_25 _0)

(=5,-3)

20x+h) +3(x+h) +5-(2x* +3x+5)
=2(x* +2xh+h*)+3x+3h+5-2x* -3x -5
=2x% +4xh+2h* +3x+3h+5-2x> —3x -5
=2x% = 2x* +4xh+2h* +3x=3x+3h+5-5
=4xh+2h* +3h

Section 1.3

Check Point Exercises

1.

152

The function is increasing on the interval (—eo,—1),
decreasing on the interval (—1,1), and increasing on
the interval (1,e0).

a.  f(-x)=(-x)’+6=x"+6= f(x)
The function is even.

b. g(=x)=7(=x) —(=x) =TI’ +x=—f(x)
The function is odd.

¢ h(=x)=(-xP+1=-x"+1
The function is neither even nor odd.

20 if 0<r<60

C)= .
20+0.40(r-60) if t>60

b. Since 0<40<60, C(40)=20
With 40 calling minutes, the cost is $20.
This is represented by (40, 20) .

c. Since 80> 60,
C(80)=20+0.40(80—-60) =28
With 80 calling minutes, the cost is $28.
This is represented by (80,28) .

3 ifx=-1
x—=2 ifx>-1

®

fx)=-2x"+x+5
f(x+h)==2(x+h)?+(x+h)+5
=22 +2xh+h* )+ x+h+5

=-2x* —4xh-2h* +x+h+5

ft+h) - f(x)
h

242 —4xh—20* +x+h+5—(—2x2 +x+5)

b.

- h
_2x% —dxh =217 + x+h+5+2x" —x—5
h

_ —4xh—2h% +h
- h
h(—4x-2h+1)

h
=—4x-2h+1, h#0

Concept and Vocabulary Check 1.3

<fxn): > f(x); = f(x)
maximum; minimum

f(x); y-axis

—f(x); origin

piecewise

less than or equal to x; 2; -3; 0
difference quotient; x+h; f(x); h; h
false

false
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Exercise Set 1.3

1.

a.

increasing: (—1, o)
decreasing: (—eo,—1)
constant: none
increasing: (—o, —1)
decreasing: (-1, )
constant: none
increasing: (0, o)
decreasing: none
constant: none
increasing: (-1, o)
decreasing: none
constant: none
increasing: none
decreasing: (-2, 6)
constant: none
increasing: (-3, 2)
decreasing: none
constant: none
increasing: (—oo,—1)
decreasing: none
constant: (—1, o)
increasing: (0, «)
decreasing: none
constant: (-, 0)
increasing: (—eo,0) or (1.5,3)
decreasing: (0,1.5) or (3, o)

constant: none

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Copyright © 2014 Pearson Education, Inc.
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a. increasing: (—5,—4) or (-2,0) or (2,4)
b. decreasing: (—4,-2) or (0,2) or (4,5)

C. constant: none
a. increasing: (-2, 4)
b. decreasing: none

c. constant: (—eo,—2) or (4, o)

a. increasing: none

b. decreasing: (-4, 2)

c. constant: (—oo,—4) or (2,0)
a. x =0, relative maximum = 4

b. x=-3, 3, relative minimum = 0
a. x =0, relative maximum = 2

b. x=-3, 3, relative minimum = -1
a. x = -2, relative maximum = 21
b. x =1, relative minimum = -6
a. x =1, relative maximum = 30

b. x =4, relative minimum = 3

f(x)= 4+ x
[0 =07+ (=x)

fx) == —x=~("+x)
f(=x)=—f(x), odd function

fx)= P -x
f=0)=(x)" = (-x)
f=x0)=-x"+x=~(x"-x)
f(=x)=—f(x), odd function

gx)= X% +x
g(=x) = (=x)* +(-x)

g(=x)= x> - x, neither

2—x

g(x)=x
g(=x)=(-x)* = (-x)

g(=x)= X%+ x, neither

153
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21.

22,

23.

24,

25.

26.

27.

154

h(x)= X —x*
h(=x)= (=0 = (=0)"
h(-x)=x* —x*

h(—x) = h(x), even function

h(x)=2x* +x*
h(=x) = 2(=x)” +(—x)*
h(=x) =2x> + x*

h(—=x) = h(x), even function
f)=x*-x"+1

f=x)=(=x)" = (=) +1

f=x)=x*—x*+1

f(=x) = f(x), even function
f(x)= 257 +x* +1

F=x0)=2(=x)* +(=x)* +1

f(=x)= 25 +xt 41
f(=x) = f(x), even function

f(x)= %x6 —3x?
1
f(=x)= §<—x)6 -3(-x)?

f(-x)= %x6 —3x?

f(=x)= f(x), even function

f(x)=2x°-6x°
f(=x)=2(=x)" - 6(-x)’
f(=x)=-2x" +6x°
f(-x)=-(2x° —6x")
f(=x) =—f(x), odd function

flx)= xm
f=x) = —xy1=(=x)*
f=x)= —xm

N

f(—x) = — f(x), odd function

28.

29.

30.

31.

32.

33.

34.

f(—x) = x*1-x?

fl—x) = f(x), even function

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

The graph is symmetric with respect to the origin.
The function is odd.

The graph is symmetric with respect to the origin.
The function is odd.

The graph is not symmetric with respect to the y-axis
or the origin. The function is neither even nor odd.

a. domain: (—oo,c0)
b. range: [—4,c0)

c.  x-intercepts: 1,7

d. y-intercept: 4

e (4=)

£ (0.4)

g (-=.0)

h. x=4

i y=—4

o f(=3)=4

k. f(2)=-2and f(6)=-2
L neither; f(-x)# x, f(-x)#-x
a. domain: (—co,co)

b. range: (—eo,4]

c.  x-intercepts: —4, 4
d. y-intercept: 1

e. (—oo,-2) or (0,3)

Copyright © 2014 Pearson Education, Inc.



35.

36.

(—2,0) or (3,00)
(—o0,—4] or [4,0)

x=-2 and x=3

f(=2)=4 and f(3)=2

f(-2)=4

x=—4 and x=4

37.

38.

neither ; f(—x)# x, f(—x)#—x

domain: (—eo,3]
range: (—oo, 4]

x-intercepts: -3, 3
f0)=3

(~=.1)

(1.3)

(~e3]
fH=4

x=1

positive; f(~1)=+2
domain: (—co,6]
range: (—oo,1]
zeros of f: -3, 3
fO=1

(~.-2)

(2.6)

(2.2)

(-3.3)

x=-5and x=5

39.

40.

41.

42,

43.

b.

Section 1.3 More on Functions and Their Graphs

negative; f(4)=-1
neither

no; f(2) is not greater than the function values to
the immediate left.

fi=2)=3(=2)+5=-1
f0)=4(0)+7=7
f3)=43)+7=19
f=3)=6(-3)—1=-19
f0)=7(0)+3=3
fi4)=7(4)+3=31
20)=0+3=3
g(-6)=~(-6+3)=~(-3)=3
g(-3)=-3+3=0
20)=0+5=5
8(-6)=~(-6+5)=—(-1)=1

g(-5)=-5+5=0

2_ —
ws o9 2529 16
5-3 2 2
2_ —
h(O):O 9_9_
0-3 =3
h(3)=6
2_ p—
wy T2 _49-25 24,
7-5 2 2
2_ p—
h(O):O 25:2:5
0-5 =5
h(5) =10
y
N 7
NP A
(-3,3) X33
/|
(0,0 X
—xifx <0
f(x)=[ xifx=0
range: [0,o)
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Chapter 1 Functions and Graphs

44. a.

b.

45. a.

46. a.

47. a.

48. a.

156

|
(-3,-3) G, =3)
HA N
A I N

JO =] _yitx=0

I
—_
>
5]

(=4,-2)
]

%xﬂxsﬂ

3 ifx>0

Jx) =

range: (—o0,0]U {3}

y

nj

11

11

H
(=2, 1) 5113, 0y

(-4, -1) 5%

|
(=2,-9)

range: (—oo,00)

y

[~

—3. -1

X+ 3ifx< -2
SO =1 Z3ifr= 2

-3, '
(=4, -2 2 0
1
TTTT

(=3, -5)

x+2ifx< -3
SO =1\ 2ty =3

range: (—oo,o0)

50.

51.

52.

b.

b.

b.

13,
| 11

1
Jifxr=—1
SO =1 _3ifx> -1

range: {-3,3}

range: {-4,4}

d
~

[\®)
w1

(=2,2)
L1

(0,0

/
—
=
i [0

[ A o
=

_'/F‘\
A=
S~
Ll el

%xz ifx<1
2 —lifx=1

Jx) =

range: [0, o)

y
4
St
(
(

. (0, 0) |-

/

Ll
(_2,_2)
[
||
[HH|

, S

)

|

51x
1

-3

—%ﬁ ifx<1

2x + 1lifr=1

!~<

S =

range: (—o0,0]U3,00)
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54.

55.

56.

a.
(=4, 4) T &[4
N

(_630)
(=4, 0 PN x
0, 0)
1
[Tl
0 ifx<-—4
fx)y=1—x if-4=x<0
Pifx=0

b. range: [0,e0)

a. y
T
(-3,3) (|
HH 2,3)
(=3,0) /

/4 5] x
0, 1)
0, 0) -+
I
0 ifx<-3
fix)=1—x if-3=x<0
¥ -1ifx=0

b. range: [-1,¢0)

fx+h)— f(x)
h
_Ax+h)—4x

- h
_4x+4h—4x

fx+h)— f(x)
h
_T(x+h)-Tx

N h
_Tx+Th-"Tx

Section 1.3 More on Functions and Their Graphs

JGt+h) - f(x)
h
_ 3(x+h)+7-Bx+7)
h
3x+3h+7-3x-17

57.

S(x+h) - f(x)
h
_ 6(x+h)+1-(6x+1)
h
6x+6h+1-6x—1

58.

St = f(x)
h
(x+h)2 -x2
=
x> +2xh+h* —x*
h

2xh +h?
h

h(2x+h)
h

=2x+h

59.

St = f(0)

h
C2x+h)?-2x7
=S
_2(x% +2xh+ ) - 27

60.

h
_2x% +4xh+2h% - 247

h
_ 4xh+2h*
ok
h(4x+2h)
h
=4x+2h

Copyright © 2014 Pearson Education, Inc.
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fx+h) - f(x)
h
C(x+ R —dx+h)+3—(x% —4x+3)
B h
CxP A 2xh+ P —4x—4h+3—x" +4x-3

61.

h
_ 2xh+h® —4h

- h
_hQx+h-4)

- h

=2x+h-4

fx+h)— f(x)
h
(xR =5(x+h)+8—(x* —5x+8)
- h
X +2xh+h® =5x-5h+8—x" +5x—8
h

62.

_2xh+h®>-5h
=
h(2x+h-5)
h
=2x+h-5

fx+h) - f(x)
h
C2(x+h) +(x+h)-1-Q2x% +x-1)
- h
_2x7 +4xh+ 2R +x+h—1-2x> —x+1
h

63.

_Axh+2h +h
=
_ h(4x+2h+1)
- h
=4x+2h+1

64.

65.

66.

PACHE Db (€O}

h
C3(x+h) +(x+h)+5-(Ba? +x+5)
- h
_3x% +6xh+3h% +x+h+5-3x> — x5
- h
_ 6xh+3h% +h
=
_ h(6x+3h+1)
- h
=6x+3h+1
PACSE) b €]
h
C—(xth) +2(x+h)+4— (=7 +2x+4)
- h
=X’ =2xh - +2x+2h+4+x" —2x—4
- h
_ —2xh—h>+2h
==
_ h(=2x-h+2)
- h
=-2x-h+2
PACSE) b €]
h
_—(x+h)? =3(x+h)+1- (2% =3x+1)
- h
=X’ =2xh—h* =3x-3h+1+x" +3x-1
- h
_ —2xh—h*>-3h
==
_ h(=2x-h-3)
- h
=-2x-h-3

158 Copyright © 2014 Pearson Education, Inc.



67.

68.

69.

fx+h)-f(x)

Section 1.3 More on Functions and Their Graphs

70. fx+h)-f(x)

h h
_2(x+h) +5(x+h)+7 - (=267 +5x+7) _3(xh) + (x4 h) = 1= (=327 +x-1)
- h - h
_ =2x" —4xh =21 +5x+5h+7+2x> =5x -7 3 —6xh =30 +x+h-1+3x" —x+1
h h
_ —4xh—2h* +5h _ —6xh—3h" +h
h h
_ h(-4x—2h+5) _ h(=6x-3h+1)
- h - h
=—Ax-2h+5 =—6x—3h+1
fOet )= () gy JGEW-f0) _6-6_0_,
h ) h h h
3(x+h) +2(x+h)—1-(=3x> +2x-1)
= fGx+h)=f(x) _1-7 0
h 72. = -2=0
, , ) h ho h
_ 3x"—6xh—-3h" +2x+2h—1+3x" —2x+1
h 73, SO+ = f(X)
, .
_ —6xh—3h% +2h h
- h 1 1
_ h(=6x-3h+2) _x+h «x
=—-6x—3h+2 x +—(x+h)
_x(x+h)  x(x+h)
fx+h) - f(x) h
h xX—x—h
2(x+h) —(x+h)+3- (22> —x+3) _ xX(x+h)
= p -
22 —dxh— 20 —x—h+3+2x% +x -3 —h
i h _ etk
h
—4xh —2h* — h
AWk o
h) h
 h(~4x—2h-1) x(x: )
= ; _ -
=—4x-2h-1 X(x+h)

Copyright © 2014 Pearson Education, Inc.
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Sx+h) - f(x)
h
1 _1
_ 2(x+h) 2x
N h
X _ Xx+h
2x(x+h) 2x(x+h)
h

74.

—h
_ 2x(x+h)
h
. —h 1
T 2x(x+h) h
-1
2x(x+h)

7s. f(Hh]z—f(x)
RUTTENE:
h
_ Ji+h—Jx Jx+h+x

h .\/x+h+\/;

x+h—-x

h(mﬂ/;)

h

h(mh/;)

1
- Nx+h +\/;
76, LO+M= ()

h
_Nx+h-1-+x-1

h

77. Jf(=15)+ f(-0.9) —[f(fi)]2 +f(=3)+ fA)- f(-n)
=140 -[4] +2+(-2)-3
=J1-16+(-1)-3
=1-16-3
=-18

8. (25— F19) -[f-m] + f(-3)+ f()- f(m)
JF25 = fA9) - [fm + F(=3) = fD)- f(n)
=2=2) - [3] +2+(-2)-(-4)
=4 -9+ (-1)(-4)
=2-9+4
=-3

79. 30+0.30(r-120)=30+0.3r-36=0.3t-6

c(v)
100
80
60
40 » (200, 54)
20 —=(120, 30)
s o
FEXQES
- -

80. 40+0.30(r—200) =40+0.3r—60=0.3r—-20
()

100
80
60
40 (250, 55)

20 =~(200, 40)

X

> t
w;

100
150
200
250

=)

CNxth—1-yx-1 Jx+h-1+Vx-1

h Sxth—1+dx-1

_ xt+h-1-(x-1

Ny

_ x+h-1-x+1

h(Vxrh=T+x-1)
h

B h(\/x+h—l+m)

1
o Jxth—1++x-1

160

S1. Cl— 5 if 0 <1< 400
: "~ 150+0.30(r-400)  if £ > 400

c(?)

200
160
120 /
80 (400, 50)
40

/

—(800, 170)

4

200
400
600
800
1000
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82.

83.
84.
8s.

86.

87.
88.
89.
90.

91.

92.

93.

9.

9s.

96.

97.

C- 60 if 0<1<450
160+ 0.35( — 450) if 1> 450
c(?)
250
200 =900, 217.5)
150 ;
100 (450, 60)
50 =

200
400
600
800
1000

increasing: (25, 55); decreasing: (55, 75)
increasing: (25, 65); decreasing: (65, 75)

The percent body fat in women reaches a maximum
at age 55. This maximum is 38%.

The percent body fat in men reaches a maximum at
age 65. This maximum is 26%.

domain: [25, 75]; range: [34, 38]

domain: [25, 75]; range: [23, 26]

This model describes percent body fat in men.
This model describes percent body fat in women.

7(20,000) = 850 +0.15(20,000 - 8500)

= 2575
A single taxpayer with taxable income of $20,000
owes $2575.

7(50,000) = 4750+ 0.25(50,000 — 34,500)

=8625
A single taxpayer with taxable income of $50,000
owes $8625.

42,449+ 0.33(x — 174,400)
110,016.50+ 0.35(x — (x — 379,150)

f(3)=0.85
The cost of mailing a first-class letter weighing 3
ounces is $0.85.

f(3.5)=1.05

The cost of mailing a first-class letter weighing 3.5
ounces is $1.05.

The cost to mail a letter weighing 1.5 ounces is
$0.65.

Section 1.3 More on Functions and Their Graphs

98. The cost to mail a letter weighing 1.8 ounces is
$0.65.

99, Pet Insurance
Sfx)
(10, 32)
$40 O
2 $30|(0: 20/ ¢ g3
S 20T 8
$10 [(4,20) L
HHG, 22) T«
5 10 15
Age

100. - 105. Answers will vary.

(14, 40)
R

106. 40

0l 100
0

The number of doctor visits decreases during
childhood and then increases as you get older.

The minimum is (20.29, 3.99), which means that the
minimum number of doctor visits, about 4, occurs at
around age 20.

107. 5

\J

-5

Increasing: (—oo, 1) or (3, %)
Decreasing: (1, 3)

108. 5

J IRV

-5

Increasing: (-2, 0) or (2, )
Decreasing: (-0, -2) or (0, 2)

Copyright © 2014 Pearson Education, Inc. 161
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109. 5 b. , ¥=x
I \ y=x
-5 5 y=x
-2 2

Increasing: (2, <o) c. Increasing: (0, )

Decreasing: (—eo, —2) Decreasing: (-0, 0)

Constant: (-2, 2) d. f(x)=x" is increasing from (-0, ) when n
110. s is odd.

e. 3
. /.

L

-1 3
-5

-1

Increasing: (1, )
Decreasing: (—o, 1)
111 5 114. does not make sense; Explanations will vary.

Sample explanation: It’s possible the graph is not
defined at a.

115. makes sense

116. makes sense

-5

117. makes sense
Increasing: (0, o)

Decreasing: (—oo, 0) 118. answers will vary
112. 5 119. answers will vary
120. a.  hisevenif both fand g are even or if both fand
s 5 g are odd.
fand g are both even:
heny=LE0 Sy
s g(=x)  g(x)
fand g are both odd:
Increasing: (—oo, 0) fex) _ —fx) )
. . h — = = = = h
Decreasing: (0, ©) (=x) Cn)  —g(0) 8 (x)
13. a. Sad b. hisoddif fis odd and g is even or if fis even
[ and g is odd.
re fis odd and g is even:
= -x) —f(x b
B = PR 5 W €3 N L €3 DY
g=x) g 8(x)
- fis even and g is odd:

g-x) —gv) g

121. answers will vary
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122, 2o 4l 3
X, —x, —2-(3) 1

123. When y=0:

4x-3y-6=0
4x-3(0)-6=0
4x-6=0
dx=6

3

x==

2

The point is (%,Oj.
When x=0:
4x-3y-6=0
4(0)-3y-6=0
-3y-6=0
-3y=6
x=-2
The point is (0,-2).

124. 3x+2y-4=0

2y=-3x+4
_ 3x+4
YT
or
3
=——x+2
T2

Section 1.4

Check Point Exercises

2-4 -6

. a m=——"—"="=
—4-(=3) -1

b, m=2"C2D_T_
-1-4 -5

2. Point-slope form:
Y=y =m(x—x)
y=(=5)=6(x-2)
y+5=6(x-2)

Slope-intercept form:
y+5=6(x-2)

y+5=6x—-12
y=6x-17

Bl

Section 1.4 Linear Functions and Slope

= -6—(-1) :—_5:_
-1-(-2) 1
so the slope is —5.
Using the point (-2, —1), we get the following point-
slope equation:
Y=y =mx=x;)
y=(=D=-5x-(-2)]
y+1=-5(x+2)
Using the point (-1, —6), we get the following point-
slope equation:
y=y =mx=x)
y=(=6)=-5[x—-(=D]
y+6=-5(x+1)
Solve the equation for y:
y+1==5(x+2)
y+1=-5x-10
y==5x-11.

>

The slope m is % and the y-intercept is 1, so one

point on the line is (1, 0). We can find a second point
3 _ Rise .
57 Run*

at the point (0, 1), move 3 units up and 5 units to the
right, to obtain the point (5, 4).

on the line by using the slope m = starting

y
|
S IIJ'F’!
o6
7 o .- X
(-5, ~2)
tH
f(x)=%x+1

y =3 is a horizontal line.

y=3y
20, 3)H
(-4,3) 4,3)

All ordered pairs that are solutions of x = -3 have a

value of x that is always —3. Any value can be used
for y.

=

il

|
w9
-

—_—~ o~
|
e

~ |~

BRI EEE

I Ay B
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7. 3x+6y-12=0
6y=-3x+12
-3 12

11 I
ANE 2)
(-2, HINL2 )]

|2
—
SO

3x+60y—12=0

The slope is —% and the y-intercept is 2.

8.  Find the x-intercept:

3x-2y-6=0
3x-2(0)-6=0
3x-6=0
3x=6
x=2
Find the y-intercept:
3x-2y-6=0
30)-2y-6=0
-2y-6=0
—2y=6
y=-3
y
4 5 x
(0,30
W ANEEN
TP
Ix—2y=6

9.  First find the slope.
= Changeiny _ 57.64-57.04 _ 0.6
Change in x 354 -317 37

Use the point-slope form and then find slope-
intercept form.

Y=y =m(x—x)
y—57.04=0.016(x—317)
y—57.04=0.016x-5.072

y=0.016x+51.968
f(x)=0.016x+52.0

=0.016

Find the temperature at a concentration of 600 parts
per million.

f(x)=0.016x+52.0
£(600) = 0.016(600) +52.0

=61.6
The temperature at a concentration of 600 parts per
million would be 61.6°F.

Concept and Vocabulary Check 1.4

1.

10.
11.

12.

scatter plot; regression

Yo ™0

X2 =X
positive
negative
Zero
undefined
y—y =m(x—x;)
y=mx+b; slope; y-intercept
0,3); 2: 5
horizontal
vertical

general

Exercise Set 1.4

3-4 -1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

_-1-(-D_0

m= — = 0; horizontal
3-4 -1
m:i:j:_i falls
-1-(-2) 1
m="2"CHN_ 2 ) s
4-6 -2
m= ﬂ = _—5 undefined; vertical
5-5 0
m= w = 2 undefined; vertical

3-3

m=2,x =3,y =5
point-slope form: y — 5 = 2(x — 3);
slope-intercept form: y—5=2x-6

y=2x—-1

point-slope form: y — 3 = 4(x — 1);
m=4,x, =1,y =3;
slope-intercept form: y = 4x — 1

m=6,x ==-2,y =5

point-slope form: y — 5 = 6(x + 2);

slope-intercept form: y—5=6x+12
y=6x+17

point-slope form: y + 1 = 8(x — 4);
m=8,x, =4,y =-1;
slope-intercept form: y = 8x — 33

m==3,x=-2,y =-3

point-slope form: y + 3 = -3(x + 2);

slope-intercept form: y+3=-3x-6
y=-3x-9

point-slope form: y + 2 = -5(x + 4);
m=-=5x =4,y =-2;
slope-intercept form: y = —5x — 22

m=-4,x =-4,y, =0

point-slope form: y — 0 = —4(x + 4);

slope-intercept form: y = —-4(x+4)
y=—4x-16

point-slope form: y + 3 = -2(x - 0)
m=-2,x =0,y =-3;
slope-intercept form: y = 2x -3

19.

20.

21.

22,

23.

24,

Section 1.4 Linear Functions and Slope

m=-1,x, =—, y, =-2;
1= N
. 1
point-slope form: y+2=-1 x+§ ;

slope-intercept form: y+2=—x —%

5
y=-x-—

2
. 1
point-slope form: y + 1 =-1(x+4);
1 .
m=-Lx =-4,y = vt
17

slope-intercept form: y =—x— )

1
m=—,x, =0,y =0;
5 M N
. 1
point-slope form: y—-0= E(x -0);

. 1
slope-intercept form: y = Ex

point-slope form: y—-0= %(x -0);

1
m=—,x=0,y, =0;
30N N

. 1
slope-intercept form: y = 3 X

2
m=-—,x =6,y =-2;
30 M N
. 2
point-slope form: y+2= —g(x —-0);
. 2
slope-intercept form: y+2 = —gx +4

2
=——x+2
Y773

point-slope form: y+4 = —g(x —-10);

slope-intercept form: y = —gx +2
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25 m=2"2_8_,.
5-1 4
point-slope form: y — 2 = 2(x — 1) using
(x, y)=(,2),0ory—10=2(x—5) using
(x17 yl) =(5,10);

slope-intercept form: y—-2=2x-2or

y—10=2x-10,
y=2x

a6 o 1575 _10_

8-3 5
point-slope form: y — 5 = 2(x — 3) using
(x,5)=(3,5) ;ory — 15 =2(x - 8) using
(%, ) =(815);

slope-intercept form: y = 2x — 1

27, me—=0 _3

T 0-(=3) 30
point-slope form: y — 0 = 1(x + 3) using
(%, »)=(=3,0),0ry—3=1(x—0) using
(x1, y1) = (0, 3) ; slope-intercept form: y =x + 3

28, m=—2-9 _2

29.

30.

166

= = —= 1 5

0-(=2) 2
point-slope form: y — 0 = 1(x + 2) using
(%, ) =(-2.0), or y—2 = 1(x - 0) using
(%1, 31)=(0.2);

slope-intercept form: y = x + 2

4-(-1) 5
m=———=—=1;
2-(=3) 5
point-slope form: y + 1 = 1(x + 3) using
(x;, y)=(3,-1),ory—4=1(x-2) using

(x;, ¥1) = (2, 4) ; slope-intercept form:
y+1=x+3or

y—4=x-2
y=x+2

-1-(-4) 3
m=———=—=1;

I-(=2) 3
point-slope form: y + 4 = 1(x + 2) using
(xlayl) = (—2,—4) ,ory+1=1(x-1) using
(x.3)=(1-1)

slope-intercept form: y =x -2

3. m=222 %;

4
point-slope form: y+2= E(x +3) using

(%, y)=(3,-2),0r y—6=%(x—3) using
(xls y1)=(39 6),

slope-intercept form: y+2= L +4or
X

32 me—2-6_28

point-slope form: y—6= —%(x +3) using

(x,3)=(-3,6),0r y+2= —%(x—S) using
(%1, 31)=(3.-2):

4
slope-intercept form: y=——x+2

33. m= ﬂ — 9 =0;
4-(-3) 7
point-slope form: y + 1 = O(x + 3) using
(x;, »)=(3,-1,0ory+1=0(x—4) using
(-x17 yl) = (4’ _1) 5
slope-intercept form: y +1=0,s0
y=-1
P G N
6-(-2) 8
point-slope form: y + 5 = O(x + 2) using
(x,3)=(-2,=5), 0ry +5=0(x - 6) using
(%1 31)=(6.-5)
slope-intercept form: y+5=0, so

y=-5

S S
-2-2 4
point-slope form: y — 4 = 1(x — 2) using
(x, »)=(2,4),0ory—0=1(x + 2) using
(-xla yl) =(-2,0);

slope-intercept form: y—9 = x—2,0r

1;

y=x+2
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0-(-3) 3 3 41. m=-2;b=1
36. m= =—=-= y
-1-1 -2 2 T
3 N
point-slope form: y+3=—5(x—1) using (=1, 3)3 0, 1)
3 HSx
(x.3)=(1-3), 0r y—0=—5(x+1) using 219] |_|1)
X
(x1.3)=(-10); f) =20 +1
. ) 3 3
slope-intercept form: y +3 = —Ex+5, or 2. m=-3;b=2
y
r==3eey CLINETT
2 2 0,2)
s
— X
3. m=—0 2y, %oy
0-(-3) 3 X
point-slope form: y — 4 = 8(x — 0) using S =-3x+2
(x1. ) =(0,4), or y—=0=8(x+%) using
3
(xl,y'l)=(—%,0);or y—0=8(x+%) 43. m=z;b=—2
slope-intercept form: y =8x+4 y .
|
38. mzﬂz__z:l. (%t,[l:):;
0-4 -4 2 }"l "
point-slope form: y—0=l(x—4) using (=4, -5 17 '(”'_'2')
2 A
(xl’Y1)=(4’0)’ f(x)=%x—2
1
or y+2=—(x~0) using (x, ) =(0,-2); 3
4. m=—;b=-3
. 1 4
slope-intercept form: y=§x—2 y
39. m=2;b=1 @04
y Ll o7
JiFdss Paatil
LI
13 A1, —3).
0, 1) 1 A
Y | fw=gr=3
y=2x+1 3
45. m=—-—; b=7
40. m=3;b=2
y
-+ o
PLE L SA N0, 7)1
0,2)H NG
(_1’ _1) X
/
X
y=3x+2 y=—%x+7
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46. m=-—;b=6
y
=u TTT1
0.0
5.4
X
=_2
y= 5x+6
47. m=—-——;b=0
y
(=2,1) 0, 0)—-
5x
TS,
@'-1y;
g(x)=—%x
48 m=—l, =0
3
Yy
[T
EEEENC
(=3,1)
e (0, 0) -5+
T ¥
(39_1)
1T
L
g(x)=—?x
49 y=-2y
X
(09_2):
1]
[T
50. y=4y
2111
B
0,4) 7
X
168

51, Y=73v
(-=3,0)
52. YAx=5
111
T1T11
HH
S, 0
X
53, y=0y
0,0)1
X
54 x=0y
0, 0)7
X
55. Jx)=1y
4 1]
TH
0, D
56. Sfx)=3y
0,3)71
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57.

58.

59.

60.

3x—18=0
3x=18
x=06

yy3x—18 =0

(6, 0) X

3x+12=0

3x=-12

x=-4
yp3x+12 =0

C y
[Tk
N
O, 5K
,2)]
5Hx
\
x+y—5=0
a. 4x+y-6=0
y—6=—4x
y=—4x+6
b. m=-4b=6
C y
TN
FHA
:Z(0,6)‘
\
L (15 2).
\ 5y
4x+y—-6=0

61.

62.

63.

Section 1.4 Linear Functions and Slope

2x+3y-18=0
2x—18=-3y
—3y=2x-18
2 18
R

2
=——x+6
Y773

2x+3y—-18=0

4x+6y+12=0
4x+12=-6y
-6y =4x+12
4 12

=—x+—=
P 3

2
R
YTy

m=-—; b=-2

Copyright © 2014 Pearson Education, Inc.
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64.

65.

66.

170

6x—-5y-20=0
6x—20=>5y
S5y=6x-20
6 20

=—XxX——
V=SS

6
=—x—4
Y75

67.

68.

c.
u X
0, =7)]
4y +m=0
Find the x-intercept:
6x—2y—-12=0
6x-2(0)-12=0
6x—-12=0
6x =12
x=2
Find the y-intercept:
6x—2y—-12=0
6(0)-2y-12=0
—2y-12=0
—2y=12
y=-6
y
1 £
y 2,0
LTI (0, —6)
6x—2y—12 =0
Find the x-intercept:
6x—9y—-18=0
6x-9(0)-18=0
6x—18=0
6x =18
x=3
Find the y-intercept:
6x—-9y—-18=0
6(0)-9y—-18=0
—9y-18=0
-9y =18
y=-2
y
2 G0
5 x
r = (0, —2)

6x—9y—18 =0

Copyright © 2014 Pearson Education, Inc.



69. Find the x-intercept:
2x+3y+6=0
2x+3(0)+6=0
2x+6=0
2x=-6
x=-3

Find the y-intercept:
2x+3y+6=0

2(0)+3y+6=0

3y+6=0

3y=—6

y=-2
yp2x+3y+6 =0

AL/

(=3, 07 :

~(0, -2)

70. Find the x-intercept:

3x+5y+15=0
3x+500)+15=0
3x+15=0
3x=-15

x=-5
Find the y-intercept:
3x+5y+15=0

3(0)+5y+15=0
Sy+15=0
Sy=-15

y=-3
3x+5y+15 =0y

/

(=5, 00T

(09 _3)

Section 1.4 Linear Functions and Slope

71. Find the x-intercept:
8x—-2y+12=0
8x—-2(0)+12=0
8x+12=0

8x=-12
8x 12

8 8
-3
xX=—

2
Find the y-intercept:

8x-2y+12=0
8(0)-2y+12=0
—2y+12=0
2y=-12
y=-6
y

L

/I\
Sl
~N=_
\\

\

\

S x

8x—-2y+12=90
72. Find the x-intercept:
6x—-3y+15=0
6x—-3(0)+15=0
6x+15=0

6x=-15
6x _-I5

6 6
5
x=-—

2
Find the y-intercept:

6x—-3y+15=0
6(0)-3y+15=0
-3y+15=0
-3y=-15
y=5
y

5 =
XAy EEy &

5 X
|

6x+3y+15=90
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73.

74.

75.

76.

77.

78.

79.

172

. .. a.
Since a and b are both positive, —Z is

negative. Therefore, the line falls.

. .. b .
Since a and b are both positive, ——is
a

negative. Therefore, the line falls.

(b+c)-b ¢
m=————-=—
a—a 0

The slope is undefined.
The line is vertical.

= (a+c)—c _

a—(a—b) %

. .oa. o
Since a and b are both positive, 5 is positive.

Therefore, the line rises.

Ax+By=C
By=-Ax+C
e
B B

. A . . C
The slope is —— and the y —intercept is —.
B B
Ax=By-C
Ax+C =By

—x+—==
B B Y

A
The slope is B and the y —intercept is £

80.

81.

82.

83.

84.

8s.

3x—4f(x)=6
—4f(x)=—3x+6
33

1=

3x —4f(x) —6=0 y <4, i)

o

4 X
FETeL 3
. b--2)
6x—5f(x)=20
=5f(x)=-6x+20
f(x)zgx—4
y
TTT1
H-HH
(5,2) o
/ X
/
0, -9
XL 111

6x —5f(x) =20=0

Using the slope-intercept form for the equation
of a line:

-1=-2(3)+b
-1=-6+b
5=b
3
—6:—5(2)+b
—6=-3+b
-3=b

my, my,m, , My,
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86. by.b,.b,.b,

87. a. First, find the slope using (20,38.9) and
(10,31.1).
_389-311_78 _
20-10 10

Then use the slope and one of the points to
write the equation in point-slope form.

y=—n =m(x—x1)
y—31.1=0.78(x—10)
or
y—38.9=0.78(x—20)

b. y-31.1=0.78(x-10)
y-31.1=0.78x-7.8

y=0.78x+23.3

f(x)=0.78x+233

c.  f(40)=0.78(40)+23.3=54.5

The linear function predicts the percentage of
never married American females, ages 25 — 29,

to be 54.5% in 2020.
88. a. First, find the slope using (20,51.7) and
(10,45.2).
= 51.7-452 =£=0.65
20-10 10

Then use the slope and one of the points to
write the equation in point-slope form.

y=—n =m(x—x1)
y—452=0.65(x-10)
or
y—51.7=0.65(x - 20)

b. y-45.2=0.65(x-10)
y—452=0.65x-6.5

y=0.65x+38.7

f(x)=0.65x+38.7

c.  f(35)=0.65(35)+38.7=61.45

The linear function predicts the percentage of
never married American males, ages 25 — 29, to
be 61.45% in 2015.

Copyright © 2014 Pearson Education, Inc.

89.

90.

a.

Section 1.4 Linear Functions and Slope

Life Expectancy for United States
Males, by Year of Birth

y

|
100 [+(20 70
80 /
60
40

20

~

|
L
(40, 74.3)]

Life Expectancy

1020304050 x
Birth Years after 1960

_ Changeiny 74.3-70.0
"= Change in x ©40-20
y—y =m(x—x)
y—=70.0=0.215(x - 20)
y—70.0=0.215x-4.3
y=0.215x+65.7
E(x)=0.215x+65.7

=0.215

E(x)=0.215x +65.7
E(60) = 0.215(60) + 65.7

=78.6
The life expectancy of American men born in
2020 is expected to be 78.6.

Life Expectancy for United States
Females, by Year of Birth

y

TTT 11

100 (40,79.7)
80 Lo

60
40 [0 747

20

Life Expectancy

1020304050 x
Birth Years after 1960

= Changeiny 79.7-74.7
40-10

=0.17

Change in x
Y=y =m(x—x)
y—=74.7=0.17(x—10)
y=T747=0.17x—-1.7
y=0.17x+73
E(x)=0.17x+73

E(x)=0.17x+73
E(60)=0.17(60) + 73

=83.2
The life expectancy of American women born
in 2020 is expected to be 83.2.
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91.

92. -
100.

101.

102.

103.

174

(10,230) (60, 110) Points may vary.
=-24

110-230 120
T 60-10 50

y—230 = —2.4(x - 10)

Y230 = ~2.4x + 24

y=-2.4x+254
Answers will vary for predictions.

99. Answers will vary.

Two points are (0,4) and (10,24).
24-4 20
m=———=—=
10-0 10

10

4

-10 / 10

-10

Two points are (0, 6) and (10, —24).
_T24-6_-30_
10-0 10

Check: y=mx+b:y=-3x+6.
10

Y

-10 \‘ 10

I

Two points are (0,—5) and (10,-10).
0= _=5__1

10-0 10 2’
10

-10 10

T

-10

Two points are (0, —2) and (10, 5.5).
LSS 7500, 3
10-0 10 4

Check: y=mx+b: y=%x—2.

10

-10 10

-

-10

104. a. Enter data from table.

105.

106.

107.

108.
109.

110.

111.
112.

a=-22.96876741
b =1260.5633751
r=-0.8428126855

does not make sense; Explanations will vary.
Sample explanation: Linear functions never change
from increasing to decreasing.

does not make sense; Explanations will vary.
Sample explanation: Since college cost are going
up, this function has a positive slope.

does not make sense; Explanations will vary.
Sample explanation: The slope of line’s whose
equations are in this form can be determined in
several ways. One such way is to rewrite the
equation in slope-intercept form.

makes sense

false; Changes to make the statement true will vary.
A sample change is: It is possible for m to equal b.

false; Changes to make the statement true will vary.
A sample change is: Slope-intercept form is

y =mx+b . Vertical lines have equations of the
form x = a. Equations of this form have undefined
slope and cannot be written in slope-intercept form.

true

false; Changes to make the statement true will vary.
A sample change is: The graphof x=7 isa
vertical line through the point (7, 0).
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113.

114.

115.

We are given that the x —intercept is —2 and the
y —intercept is 4 . We can use the points
(—2,0) and (0,4) to find the slope.
4-0 4 4
T0-(-2) 0+2 2
Using the slope and one of the intercepts, we can
write the line in point-slope form.
Yy=n :m(x—xl)
y=0=2(x~(-2))
y= 2(x + 2)
y=2x+4
2x+y=4
Find the x— and y—coefficients for the equation of the

line with right-hand-side equal to 12. Multiply both
sides of —2x+ y =4 by 3 to obtain 12 on the right-

hand-side.

2x+y=4
3(—2x+ y) = 3(4)
—6x+3y=12

Therefore, the coefficient of x is —6 and the
coefficient of y is 3.

We are given that the y —intercept is — 6 and the

slo eisl
p >

1
So the equation of the line is y = Ex -6.

We can put this equation in the form ax+by =c to

find the missing coefficients.
1
=—x-6
Y72

x=2y=12
Therefore, the coefficient of x is 1 and the
coefficient of y is —2.

Answers will vary.

116.

117.

118.

119.

120.

Section 1.4 Linear Functions and Slope

Let (25, 40) and (125, 280) be ordered pairs

(M, E) where M is degrees Madonna and E is degrees

Elvis. Then

e 280-40 240
125-25 100

point-slope form tells us that

E-40=24(M-25)or

E=24M-20.

=2.4. Using (x;,y,)=(25,40),

Answers will vary.

Since the slope is the same as the slope of y=2x+1,
then m = 2.

Y=y =m(x—xl)
y-1=2(x-(3)
y—1=2(x+3)
y—1=2x+6

y=2x+7

Since the slope is the negative reciprocal of —%,

then m = 4.
y—y =m(x—x)
y—(-5)=4(x-3)
y+5=4x-12
—4x+y+17=0
4x-y-17=0

FO) = F(%) _ f&)-f)

Xy — X 4-1
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