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Chapter 2

Graphs, Functions, and Applications

Exercise Set 2.1

RC2. False
RC4. True
RC6. False
CC2. 4y—3z=0
4y = 3x
3
L

The answer is (b).

CC4. 3y+4xr=-12

3y = —4dx — 12
4
y=-—-x—4
3
The answer is (c).
2. Sepond
axis
&l C
4
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J 2 B
1
F E
1 First
N axis
mex
—4
A :E
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4. y
6
4
Q 3 R
2
1
EEEEE . z
T s
-2
3
~,|  parallelogram
n Area = 3|
e square units
Parallelogram

A =0bh =94 = 36 square units

6. t=4-3s
-

474-3-3
4-9
-5 FALSE

Since 4 = —5 is false, (3,4) is not a solution of

t=4-—3s.

10.

12.

14.

4dr+3s=5

S
4-243-(—1) ? 5 Substituting 2 for r and
—1 for s
8—-3 (alphabetical order of
variables)
5

Since 5 = 5 is true, (2, —1) is a solution of 4r + 3s = 5.

2p—3q=-13

T
2(—=5) —3-1 7 —13 Substituting —5 for p and

14
~10-3 ord

—13

Since —13 = —13 is true, (—5, 1) is a solution of 2p — 3¢ =
—13.

y=x—3
.

-47 -1-3
2 TRUE | -4  TRUE

Plot the points (5,2) and (—1,—4) and draw the line
through them.

The line appears to pass through (0, —3) as well. We check
to see if (0, —3) is a solution of y = x — 3.
y=x—3
=79
-370-3
| -3 TRUE

(0,—3) is a solution. Other correct answers include
(=3,-6), (—2,-5), (1,-2), (2,-1), (3,0), and (4,1).

y:%x—l—i’) y=%x+3
R — -4
5?1-4+3 2?1(—2)+3

2 2

2+3 -1+3

5 TRUE 2 TRUE

Plot the points (4, 5) and (—2,2) and draw the line through
them.

Copyright @ 2019 Pearson Education, Inc.

Intermediate Algebra 13th edition Bittinger Solutions Manual


https://testbank.online/books/9780134707365-solutions

40 Chapter 2: Graphs, Functions, and Applications

y 20. y
5 4, 5)./ z Y
4 -~ \ 5
N 2,4 —2| 6 4 y=<3x
(-2,2,7 3
1| 3
1
—5-4-3— ,171 4 5 X 0 0 —5—4 *3*"*171 3 5 X
2 1]-3 21\
s 2 | -6 3
3| -9 5|\
The line appears to pass through (2,4) as well. We check 29
1 .
to see if (2,4) is a solution of y = 3% + 3. g
1 4
y=3% +3 ;
1 i ~
47 5243 e o =
1+3 TR
4 TRUE af YTET
(2,4) is a solution. Other correct answers include (—6, 0), P
(—4,1), (0,3), and (6,6).
24. y
16. 4o —2y =10 4o —2y =10
T T 5
4-0-2(=5) ? 10 4.4-2.37 10 4
0410 16 — 6 4
10 TRUE 10 TRUE 1
Plot the points (0, —5) and (4, 3) and draw the line through “5-4/3-2-1,] 1 2 5 X
them. [
y :2 y=x+3
5 -5
NS
2 26.
1 y
-5-4-3-2-1, 5.0 x 5
5 2, —1) 4
3 —
-3 L
,g 0,5 = T 1
—5-4-3-2-1, 345 «x
The line appears to pass through (5,5) as well. We check -2
to see if (5,5) is a solution of 4z — 2y = 10. :Z y=zx+2
4z — 2y = 10 s
e Skl
4-5—-2-5710
20 — 10 28. y
10 TRUE s
(5,5) is a solution. Other correct answers include (1, —3), 4
(2,—1), and (3,1). S| y=gx-14
1
18. y
€T Y =5-4-3-2-1, 2 45 x
5 -2
-2| -1 4 -3 -
3 h —
-1| 0 2 75
-
0] 1
—5-4-3-2/1, 45 ' x
1|2 o
=x+1
2| 3 i
4
3| 4 =5
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41

30.

32.

34.

36.

38.

40.
y Yy
5. 5.
4 4
3 i 3
2 xX+y= -4 ~ >
! T
~
5-40N3-2-1, 345 @ x 5-4-3-2-1, 15
2 2
3 -3
by 4 By + 2x =
y 42, 2|y y
h5 5
5 -2 -4 4
3 y=-—5x+3 3
> —1] -1 2
1\ 0l o0 ’
y —5-4-3-2— 2 5
5-4-3-2-1,| 1\2 345 1121 /7; \
2 .
y=-x
3 2 | —4 i3
4 \ 4
~5
-5 \ v \"
44.
x y
y Y 5
5 —3 —6 4 y
; 2| -1 N
2 xX+2y=-6 ?
1 -1 / \
—5-4-3-9-1 345
Ss<4-3-2-1, 345 x 0 ;
2 1 / -3 \
~ [y \
4 2 | -1 | \
-5
N
46.
T |y y
y Ly 1
5 -1 4
3
;1 : 0 \ //
of Y= 7273 1] -2
1 5 43 5
2 | -2 -1
SS4-3-2-1, X 2
2 3 -3
*4 4 : y=x"-3x
5
48.
y
y 51t
4 \
5 3
4
3 ? \
5—43-2-1, 345 @ x
~5-4-3-9°1, 345 \ 2
2 3 8
y==
Slexay=Tg ; N
47 . A
—5
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42 Chapter 2: Graphs, Functions, and Applications

50. 66. Each y-coordinate is 3 times the corresponding
Y z-coordinate, so the equation is y = 3.
5
4 68. Each y-coordinate is 5 less the square of the corresponding
N x-coordinate, so the equation is y = 5 — 22.
1
=5-4-3-2-1, 2 5 1 x
-2 Exercise Set 2.2
72 y=|x|+2
=5 RC2. A relation is a correspondence between a first set,
called the domain, and a second set, called the range,
52. such that each member of the domain corresponds to
y at least one member of the range.
5
4 CC2. f(0)=3
3
|
f / CC4. f(3)=0
—5-4-3-2-1,[ 2 5 % 2. Yes; each member of the domain is matched to only one
*; member of the range.
y=x*=-2
/:g 4. No; a member of the domain (6) is matched to more than
v one member of the range.
54. 2xr—-52>-10 or —4r—-2<10 6. Yes; each member of the domain is matched to only one
20 > -5 or _dr < 12 member of the range.
x> _§ or x> —3 8. Yes; each member of the domain is matched to only one
2 member of the range.

The solution set is {z|z > —3}, or (-3, 00).

10. This correspondence is a function, since each person in a
56. —13<3x+5<23

family has only one height, in inches.

—18 < 3z < 18
6 6 12. This correspondence is not a function, since each state has
“hsr< two senators.
The solution set is {z| — 6 < z < 6}, or (—6,6).
14. a) g(0)=0-6=—6
58. Let h = the height of the triangle, in feet.
1 b) g(6)=6—-6=
SOIVGZ 5 - 16 - h = 200 C) g(l?)) =13—-6 7
h =25 ft d)g(-1)=-1-6=-7
60. Let = = the selling price of the house. Then x — 100,000 = e) g(—1.08) = —1.08 — 6 = —7.08
the amount that exceeds $100,000. 7 7 1
fHgl=|]==-—-6=-5=
Solve: 8 8 8
0.07(100,000) + 0.04(z — 100, 000) = 16,200 16. a) f(6)= —4-6=—24
x = $330,000 1 1
—x— b o) =4 =) =2
(1) =)
¢) f(0)=—-4-0=0
E @) f(-1) = —4(-1) =4
10 e E o ¢) f(3a) = —4-3a = —12a
/E f) fla—1)=—-4(a—1)=—-4a+4
-10
18. a) h(4)=19
64. y =1/ b) h(—6) = 19
10
c) h(12) =19
Ji‘A d) h(0) =19
B s el AT 9
E hl=]=19
: ? 3)
71(:) f) h(a+3) =19
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Exercise Set 2.2

22,

24.

26.

28.

30.

32.

34.

( 3-02-2-0+1=1
(1)=3-12-2.14+1=3-2+1=2

(— 1):3( 1)2-2(-1)+1=3+2+1=6
(10)=3-102-2-10+1 =300 —20 + 1 = 281
(=3)=3(-3)2-2(-3)+1=27T+6+1=34
(2a) =3(2a)%? —2(2a) +1=3-4a®> —4da+ 1=
1202 —4a + 1

a)
)
)
)

(4)=[4-1=3l=3
(=2)=[-2-1=[-3=3
FD=l-1-1=|-2=2
(100) = [100 — 1| = 99| = 99
5a) = |5a — 1|

a+1) la+1—1| = |a]

=

o

g
9
g
g

- o A

) 9(
) 9(
a)
b)
c)
d) f(

) f(— 2) ( ) -3=16—-3=13

f) f(—a) = (—a)*—3=1a*-3

In 2011, z = 2011 — 2009 = 2.

T(2) = 3.72(2) + 55.54 ~ 63 million visitors
In 2014, z = 2014 — 2009 = 5.

T(5) = 3.72(5) + 55.54 ~ 74 million visitors

T(5) =10 -5+ 20 = 50 + 20 = 70°C
T(20) = 10 - 20 + 20 = 200 + 20 = 220°C
(

T(1000) = 10 - 1000 + 20 = 10,000 + 20 = 10,020°C

5 5 50

C (62 62 — 32 —-30= —16 °C
(62) = 5(62—32) = 5 -30 =

5 5
() = 5(77—32) 9 -45 = 25°C

5 5
C(23) = §(23 —-32) = §(79) = —5°C
x| g(x) Y
1| -3 i
0 N g(x) =3x

1 /
1
~5-4-3-2-1 345 %
2 ¥
/.

z | g(z)
-3 —1
-2 1
-1
0

36.

38.

40.

42.

4 g(x) =2x+5

y
1
=5-4-3-2-1, 4 X
2
2 1
1 I =7 +2
y
4
: sl = <3
1
—4-3 1 4 X
4
r | f(x)
y
-3 -1 .
—2| -2 S @ =1 -a
-1 -3 2
1
0| —4
“5-4N3-2-1 5
1| -3 5
2| =2 3
3| -1 -5
y
S, >
lgw=lx+3|
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Chapter 2: Graphs, Functions, and Applications

44.

46.

48.

50.

52.
54.
56.
58.
60.
62.
64.

2
5
—2>
9| 5 \ 4 / dr —2 > 90
1 9 2 4r > 92
. X f(x) =x+1 x> 23
—5—4—3—2—;1 1 2 3 45 X {.Tll' Z 23}7 or [237 OO)
1] 2 i
5| s » 68. Gz —31=11+6(z—7)
5 6z — 31 = 11 + 62 — 42
6z — 31 = 6x — 31
Ty —31 =-31
5| 0 Y We get a true equation, so all real numbers are solutions.
4| -3 \ j 1 5
70. — 4=—x—1
3l 4 \ [ T
\ f 9
92| -3 5= —zx
3432, [ 12345 x 16
—-1] 0 \ /., 80
0 :fx)=x‘+:x+5 Hzx
1112 ° 72. 2+ 5 =3 when z = —2. Find h(—2).
h(=2)=(-2)2-4=4-4=0
y
: 74. g(~1) = 2(~1)+5 =3, 50 f(g(~1)) = (3) =
4 . 2 —_— =
O 3-32—1=26.
; F(=1) = 3(=1)?—1 = 2, 50 g(f(~1)) = g(2) = 2:245 = 9.
—5-4-3-2f1, ] 1\ x
2 Exercise Set 2.3
[ ..a \
[ s \
v ' RC2. 5 — 2 =0 for z =5, so the domain is
{z|z is a real number and x # 5}. The answer is (b).
y
z | f(z) . RC4. |z — 5| =0 for z = 5, so the domain is
9| _10 4 ’l {z|z is a real number and = # 5}. The answer is (b).
—-1| -3 2 II RC6. z+5 =0 for x = —5, so the domain is
0l —2 i {z|z is a real number and x = —5}. The answer is (d).
5 432.1.] |2 x
1] -1 3 2. a) f(1) =1
2 6 7: fix)=x%-2 b) The set of all z-values in the graph is
j 5 {-3,-1,1,3,5}.

No; it fails the vertical line test.

Yes; it passes the vertical line test.

Yes; it passes the vertical line test.

No; it fails the vertical line test.

About $175,000

About 820 million passengers

About 730 million passengers

¢) The only point whose second coordinate is 2 is (3, 2),
so the z-value for which f(z) =2 1is 3.

d) The set of all y-values in the graph is
{717 07 17 2? 3}

a) f(1) = -2
b) The set of all z-values in the graph is
{z] -4 <z <2}, or [-4,2].

¢) The only point whose second coordinate is 2 is about
(—2,2), so the z-value for which f(z) = 2 is about
—2.

d) The set of all y-values in the graph is
{y| -3 < Y < 3}7 or [7373]
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45

6.

10.

12.

14.

16.

18.

20.

a) f(1) = -1

b) No endpoints are indicated and we see that the
graph extends indefinitely both horizontally and
vertically, so the domain is the set of all real num-
bers.

¢) The only point whose second coordinate is 2 is
(—2,2), so the a-value for which f(z) =2 is —2.

d) The range is the set of all real numbers. (See part
(b) above.)

-a) f(1) =3

b) No endpoints are indicated and we see that the
graph extends indefinitely horizontally, so the do-
main is the set of all real numbers.

¢) There are two points for which the second coordi-
nate is 2. They are about (—1.4,2) and (1.4,2), so
the x-values for which f(z) = 2 are about —1.4 and
1.4.

d) The largest y-value is 4. No endpoints are indicated
and we see that the graph extends downward in-
definitely from (0,4), so the range is {y|y < 4}, or
(—o0,4].

7
f@)=
Solve: 5—x =0

r=25

The domain is {z|z is a real number and = # 5}, or
(7007 5) U (57 OO)
flz)=4—-"5zx

We can calculate 4 — 5z for any value of x, so the domain
is the set of all real numbers.

Jl2) =a? — 20 +3

We can calculate 2 — 2z + 3 for any value of z, so the
domain is the set of all real numbers.

r—2
fla) = 3r+4
Solve: 3z +4 =0
4
v=-3

4
The domain is {x\x is a real number and x # —g}, or

(=)ol )
F@) =l — 4]

We can calculate |z — 4| for any value of z, so the domain
is the set of all real numbers.

4
@) =
Solve: |2z — 3| =0

3
r=5

The domain is {x|x is a real number and x # g}, or

22.

24.

26.

28.

30.

32.

34.
36.

38.

40.

(-=2)(2)

—11
9(z) = 41+
Solve: 4+x =0
rz=—4

The domain is {z|z is a real number and = # —4}, or
(—00, —4) U (—4,00).

g(z) =8 — 22

We can calculate 8 — 22 for any value of , so the domain
is the set of all real numbers.
g(z) = 423 + 522 — 22

We can calculate 423 + 522 — 2z for any value of , so the
domain is the set of all real numbers.

2x — 3

9 = 5o s
Solve: 6z — 12 =10
T =2

The domain is {z|z is a real number and x # 2}, or
(7007 2) u (27 OO)
g(x) = [z| +1

We can calculate |z| + 1 for any value of z, so the domain
is the set of all real numbers.

2?4+ 27
g(z) = [10z = 20|
Solve: |10z — 20| =0
Tz =2

The domain is {z|z is a real number and x # 2}, or
(—00,2) U (2,00).

{z|z is an integer}

|z] = -8

Since absolute value must be nonnegative, the solution set

is { }or0.

|22 + 3] =13

20 4+3=—-13 or 20+3 =13
2 = —16 or 2¢ =10
r=-8 or xr=2>5

The solution set is {—8,5}.

|5z — 6] = |3 — 8z
52—-6=3-8z or 5z—6=—(3—8x)
13z =9 or br—6=-34+8x
9
:c—1—3 or -3z =3
9
x—l—g or r=-—1
The solution set is ¢ — 1 3
13"
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46 Chapter 2: Graphs, Functions, and Applications
42. |3z —-8|=0 5y +6 = 4x
3r—8=0 5(—=1)+6 ‘; 4(-2)
3xr =8 —-5+6 | =8
v = g 1 FALSE

44.

46.

The solution set is {g}

Graph each function on a graphing calculator, and deter-
mine the range from the graph.

For the function in Exercise 22, the range is
{z|z is a real number and z # 0}, or
(—00,0) U (0,00).

For the function in Exercise 23, the range is
{z|z > 0}, or [0, 00).

For the function in Exercise 24, the range is
{z|z <8}, or (—0, §].

For the function in Exercise 30, the range is
{z|z > 1}, or [1,00).

We must have 2 —x > 0, or 2 > z. Thus, the domain is
{z|x < 2}, or (—o0,2].

Chapter 2 Mid-Chapter Review

. True; a function is a special type of relation in which each

member of the domain is paired with exactly one member
of the range.

. False; see the definition of a function in the text.

. True; for a function f(z) = ¢, where ¢ is a constant, all

the inputs have the output c.

. True; see the vertical-line test in the text.
. False; for example, see Exercise 3 above.

. The y-value that is paired with the input 0 is 1.

The z-value that is paired with the y-value —2 is 2.
The y-value that is paired with the x-value —2 is 4.
The y-value that is paired with the x-value 4 is —5.

. The y-value that is paired with the z-value —2 is 0.

The z-values that are paired with the y-value 0 are —2 and
3.

The y-value that is paired with the x-value 0 is —6.
The y-value that is paired with the z-value 2 is —4.

We see above that the y-value —4 is paired with the z-value
2. In addition, we see from the graph that the y-value —4
is also paired with the z-value —1.

. We substitute —2 for z and —1 for y (alphabetical order

of variables.)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Thus, (—2,—1) is not a solution of the equation.

1
. We substitute 3 for @ and 0 for b (alphabetical order of

variables.)

8a=4-0
-

1
8- = 74-0

2

4 ‘ 4 TRUE

1
Thus, (5, 0) is a solution of the equation.

Yes; each member of the domain is matched to only one
member of the range.

Noj the number 15 in the domain is matched to 2 numbers
of the range, 25 and 30.

The set of all z-values on the graph extends from —3
through 3, so the domain is {z| — 3 <z < 3}, or [-3,3].

The set of all y-values on the graph extends from —2
through 1, so the range is {y| —2 <y < 1}, or [-2,1].

g(x) =2+

9(=5) =2+ (-5) = -3
fl@)y=a-7
FO)=0—-7=-7
h(z) =8

flx) =322 —x+5
F(=1)=3(-1)2—(-1)+5=3-14+1+5=3+1+5=9
g(p) =p*—p*
¢(10) = 10* — 103 = 10,000 — 1000 = 9000
Ft) =2t +3

)

1

f(=6) = 5(-=6)+3=-3+3=0

No vertical line will intersect the graph more than once.
Thus, the graph is the graph of a function.

It is possible for a vertical line to intersect the graph more
than once. Thus, the graph is not the graph of a function.

No vertical line will intersect the graph more than once.
Thus, the graph is the graph of a function.
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22.

23.

24.

25.

26.

27.

3
90 = 155,
Since 15 i 32 cannot be calculated when the denominator
is 0, we find the z-value that causes 12 — 3z to be 0:
12—-3z=0
12 = 3z
4=z

Thus, the domain of g is {z|x is a real number and x # 4},
or (—oo,4) U (4,00).
flx) =22 —-10x+3

Since we can calculate 2 — 10z + 3 for any real number =,
the domain is the set of all real numbers.

Tz —2
h =
(@) = — )
-2
Since w cannot be calculated when the denominator is

x
0, we find the z-value that causes z + 2 to be 0:
r+2=0
T = -2

Thus, the domain of g is {z|z is a real number and = #
—2}, or (—o0, —2) U (=2, 00).

fx) = |z —4]
Since we can calculate |z — 4| for any real number z, the
domain is the set of all real numbers.

2
Y= —gm -2
We find some ordered pairs that are solutions.
2
Whenx:f&y:fg(f3)72=272=0.

2
Whenx:07y:—§-0—220—2:—2.

2
Whenx:i’),y:—§-3—2:—2—2:—4.

€z Y
-3 0
0]—-2
3|4
Plot these points, draw the line they determine, and label
2
ity=——-z—2.
it y 37
y
-2,
- y=-3% 2
X
\ N
fla)=z—1

We find some ordered pairs that are solutions.
f(=3)=-3-1=—4.

1
28. h(z) =2x + =

F0)=0-1=-1.

fA)y=4—1=3
z | f(2)

3 —4
0| -1
4| 3

Plot these points, draw the line they determine, and label
it f(z) =2 —1.

y

2
We find some ordered pairs that are solutions.
1 1 1
h =-2,y=2(-2)+-=—-4+-=-3-.
When z sy =2( )-4—2 +3 32
1 1 1
Wh =0,y=2-0+-=0+-=~.
mr=ny T =0ty T3
1 1 1
Wh =2,y=2-24+-=4+-=4-.
en x , Y +2 +2 5
x| h(z)
2 31
2
1
0 -
2
2 41
2

Plot these points, draw the line they determine, and label

1
it h(z) =2z + 3

y

N

h(x) =2x +

[
¥ ‘

D= =

29. g(z) = |z| -3

We find some ordered pairs that are solutions.

g(—4)=|—4/—-3=4-3=1
g(-1)=|-1-3=1-3=-2
9(0)=10—-3=0-3=-3
g(2)=12|-3=2-3=-1
g(3)=13-3=3-3=0
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30.

31.

x| g(z)
4 1
1| -2

0| -3

2] -1

3 0

Plot these points, draw the line they determine, and label
it g(z) = |z] — 3.

y

X

gx)=|x[-3

y=1+22

We find some ordered pairs that are solutions.
Whenz=-2,y=1+(-2)2=1+4=5.
Whenz=—-1,y=1+(-1)?=1+1=2.
Whenz=0,y=1+02=1+0=1.
Whenz=1,y=1+12=1+1=2.
Whenz =2, y=1+22=1+4=5.

T
-2
-1
0
1
215

Plot these points, draw the line they determine, and label
ity =1+2z2

N =N oY

y
\ /
X
y=1+x"
1
fla) = —a7
We find some ordered pairs that are solutions.
1
-4 =5 (-9 =1
FO0)=—2.0=0
=—70=
fa)=—1-4=1
=-7 4=
z | f(z)
—4 1
0 0
4| -1

32.

33.

34.

35.

Plot these points, draw the line they determine, and label

it f(z) = —%x.
y
6 —
fx) = -1y

No; since each input has exactly one output, the number
of outputs cannot exceed the number of inputs.

When z < 0, then y < 0 and the graph contains points
in quadrant III. When 0 < 2 < 30, then y < 0 and the
graph contains points in quadrant IV. When z > 30, then
y > 0 and the graph contains points in quadrant 1. Thus,
the graph passes through three quadrants.

The output —3 corresponds to the input 2. The number
—3 in the range is paired with the number 2 in the domain.
The point (2, —3) is on the graph of the function.

The domain of a function is the set of all inputs, and the
range is the set of all outputs.

Exercise Set 2.4

RC2. If m = 0, the graph is horizontal.

CC2. m=——————7 =

10.

12.

-3-0 -3
2 _3
—3—(=2) -1

The answer is (b).

. Slope is —5; y-intercept is (0, 10).

Slope is —5; y-intercept is (0, 7).

15 16
. Slope is - y-intercept is <07 g)

. Slope is —3.1; y-intercept is (0, 5).

—8x — Ty =24
—Ty = 8x + 24
P
V=Rt
8 24
Slope is ——; y-intercept is [ 0, —— .
7 7
9y +36 —4x =0
9y = 4o — 36
4
y:§:r—4

4
Slope is §; y-intercept is (0, —4).
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2
14. S5z = -y —10
3
2
5+ 10 = gy
157ﬂ+15—
2 Y

15
Slope is 55 y-intercept is (0, 15).

16. 3y—2z=5+9y— 2z
—6y =5

5 5
y:—g, orOx—E

5
Slope is 0; y-intercept is (07 _6)

18. We can use any two points on the line, such as (—3, —4)
and (0, —3).

_ change in y

change in x
3 (-4 1

T 0-(-3) 3

20. We can use any two points on the line, such as (2,4) and
(4,0).
change in y

change in x

0-4 —4
= = =9
4-2 2

-7 -8 4

22. Slope = 578~ 6" 3

15— (-12) -3 3
24. Slope = ——> =2 _ 72 _ 2
Slope —9_17 26 26

176 (~7.8) —98 98
26. Slope = _ _ 9%
Slope = —5=—714 ~ “26.0 269

43.33 7
28. m = 1938 = 300 " about 3.5%

7 — —
=17 = 0.63 = 63.63%

30. m

121-56 _ 65 ~ 1.08 million vehi-

32. Rate of ch = " —
Rate of change 5015 — 2009

cles per year

34. We can use the coordinates of any two points on the line.
We'll use (0,100) and (9, 40).

changeiny 40 —100 —60 20

lope = = = _==
Slope change in z 9-0 9 37

2
or —6§m per second

14.3 — 9.8 4.5 .-
36. Rate of change = 017 =200~ 7 $0.64 trillion, or

$640 million, per year

38. 9{2z — 3[bx +2(—3z +y° — 2)]}

= 9{2z — 3[6z + 2(—3z — 1)]}
= 9{2z — 3[5z — 6z — 2]}

= 9{2z — 3[-z — 2[}

= 9{2z + 3z + 6}

= 9{52 + 6}

= 45z + 54

[

=9{2r -3z +2(-3z+1-2)]} (=1
[
[

40. 54+ 625 +5%.57 =53
=1+52.57+53
=52.57+5°
=55+ 53
=52 or25

42. |5z —8| > 32

5r —8 < =32 or br—8> 32

br < —24 or 5x > 40
24

:cg—g or r>8

The solution set is {m

(— oo,—25—4] U [8,0).

44. |5z — 8| =32
5 —8 = —-32 or br—8 =32
Sr = —24 or 5 = 40
24
5

xr = or r=3_8

The solution set is { - 2—;, 8}.

24
nggoerS , or

Exercise Set 2.5

RC2. True
RC4. False

CC2. The y-intercept of y = —2x + 7 is (0,7).

2
CC4. The graphs of the linesy = —13 and y = - are parallel.

y
-
4
3,
2(03
1
(=3,0)
—5-4/3-2-1, 345 %
2
-3 o
4l xt3=y
5
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10.

12.

y
5
§ x=2y=4
2
1
(4,0)
54321, 2 *
%
5100, =2)
4
5
y
5
4
3 /
5x—2y=10
2
1 /
2,0
—5-4- -1 2 5. x
1
,2 /
-3
4 /
B
0, —5)
y
5 r
4
3 I
2 I
1 I
(1,0
—5-4-— -1 45 i x
1
,2 I
[ |g(®) =5x-5
4
400, =5)
Yy
5
4
3
2
Lo
—5-4-3-2-1, 345 X
[
2100, =2)
alsx=10=5y
y
AN
0,4
3
2
! 5,0)
—5-4-3-2-1, 2 3 4 x
2
j 4x+ 5y = 20
-5

14.

16.

18.

20.

V/10.8x — 22.68 = 4.2y
4
3 /
2
1 /
(21,0
54321 } X
1
2 /
-3
4
sl/
$0, —5.4)
y
5
L 3x—4y=10
3
2
G
—5-4-3-2-1, 34 5
2
A0, -3
—4
K
2
=-z—4
Y75

2
Slope: R y-intercept: (0, —4)
Starting at (0,—4), find another point by moving 2 units
up and 5 units to the right to (5, —2).

Starting at (0, —4) again, move 2 units down and 5 units
to the left to (=5, —6).

y
5
4
3o b2
2 —gx--‘l
1

54321, 2
2
-3 /

"

—4
5

[/

2
y=—-xz+3

5
2
Slope: 5 y-intercept: (0, 3)

Starting at (0,3), find another point by moving 2 units up
and 5 units to the right to (5,5).

Starting at (0,3) again, move 2 units down and 5 units to
the left to (=5, 1).

y
5
7
4
NP
—
= 2
1
—5-4-3-2-1, 345
2
3
) =5x+3
L5
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22. x—-3y=6
-3y =-x+6
1

y:§x72

1
Slope: 5; y-intercept: (0,—2)

Starting at (0, —2), find another point by moving 1 unit
up and 3 units to the right to (3, —1).

From (3, —1), move 1 unit up and 3 units to the left again
to (6,0).

y
4
; x—-3y=6
1
—5-4-3-2-1, 2 3 X
L
—
24. 2z +6y =12
6y = —2x + 12
L +2
= —==
V=73

1
Slope: —3 y-intercept: (0,2)

Starting at (0,2), find another point by moving 1 unit up
and 3 units to the left to (—3,3). Starting at (0,2) again,
move 1 unit down and 3 units to the right to (3,1).

y

[~

Hoxvey=12
N~ o] 2x+ 6y =

Y~
1 T~
N~

—5-4-3-2-1, 2345 x

2

3

4

5

26. g(z) = —0.25z + 2
1
Slope: —0.25, or -7 y-intercept: (0,2)

Starting at (0,2), find another point by moving 1 unit up
and 4 units to the left to (—4,3). Starting at (0,2) again,
move 1 unit down and 4 units to the right to (4,1).

¥y
5.
4
$ 3
—
e
~
~5-4-3-2-1, 345 %
—2
3
1 g(x)i=—0.25x+ 2

28.

30.

32.

34.

3-f(x) =4z +6

fle) = jo+2

4
Slope: 3 y-intercept: (0,2)

Starting at (0, 2), find another point by moving 4 units up
and 3 units to the right to (3,6). Starting at (0,2) again,
move 4 units down and 3 units to the left to (—3,—2).

y
5
4
3
2,
—5-4-3-7-1, 45 x
2 —_
L3 f()=4x+6
4
-5

<

— N W A G

|
N W N =

The slope is not defined.

y
5.
4
3 =3
o Y72
T
—5-4-3-2-1, 345 x
2
-3
4
5
The slope is 0.
¥y
5.
4
3| f =2
2
1
—5-4-3-2-1, 345 x
2
-3
4
5

The slope is 0.
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36.

38.

40.

42.

44.

46.

=5

The slope is not defined.
4-g(x)+3z =124 3z

4-g(x) =12
g(x) =3

y
214 gy +3x=12+3x
2
1

54-32-1,[ 12345 «x
2
-3
4
5

The slope is 0.
3—flx)=2
1= f(x)

y
5
4
3
S| 3= fw=2

—5-4-3-2-1, 345 x
2
=3
4
-5

The slope is 0.

Write both equations in slope-intercept form.
y=2x—-7 (m=2)
y=2r+8 (m=2)

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

Write both equations in slope-intercept form.
y=—-6x—-8 (m=—6)
y=2r+5 (m=2)

The slopes are not the same, so the lines are not parallel.

Write both equations in slope-intercept form.

y=—-Tz—-9 (m=-7)

7
y=77xf§ (m=-7)

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

48.

50.

52.

54.

56.

58.

60.

62.

64.

66.
68.
70.

2.

2
The graph of 5y = —2, or y = ——, is a horizontal line; the

3 64
graph of Vi 16, or z = —, is a vertical line. Thus, the

graphs are not parallel.

Write both equations in slope-intercept form.

2 n 3 < 2)
=-z+- m=-
YT 5
_ 2x + 4 <m _ 2)
VTR 5
2 2 4
5(7 5) =5 # —1, so the lines are not
perpendicular.
y=—-x+7 (m=-1)
y=z+3 (m=1)
—1-1= —1, so the lines are perpendicular.
y==x (m=1)
y=-z (m=-1)
1(—1) = —1, so the lines are perpendicular.

4

Since the graphs of —6y =10, or y = —2, and y = -3 are
both horizontal lines, they are not perpendicular.
Move the decimal point 5 places to the right. The number
is small, so the exponent is negative.

0.000047 = 4.7 x 1075
Move the decimal point 7 places to the left. The number
is large, so the exponent is positive.

99,902, 000 = 9.9902 x 107
The exponent is positive, so the number is large. Move the
decimal point 8 places to the right.

9.01 x 10% = 901, 000, 000
The exponent is negative, so the number is small. Move
the decimal point 2 places to the left.

8.5677 x 1072 = 0.085677

12a + 21ab = 3a(4 + 7b)
64z — 128y + 256 = 64(z — 2y + 4)

z+ Ty =70
1 1
Yy = —?J)-‘—lo (mf—?)
y+3 =kx
y=kx—3 (m=k)

In order for the graphs to be perpendicular, the product
of the slopes must be —1.
1
i k=-1
7
k=17

The z-coordinate must be —4, and the y-coordinate must
be 5. The point is (—4, 5).
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74. All points on the y-axis are pairs of the form (0,y). Thus
any number for y will do and x must be 0. The equation
is « = 0. The graph fails the vertical-line test, so the

equation is not a function.

76. 2y = —Tx +3b
2(—13) = —7-0+3b
—26 = 3b
26
2y
3

Exercise Set 2.6

RC2. The point-slope equation of a line with slope m and
passing through (z1,y1) is y — y1 = m(z — x1).

CC2. y = —5 is a horizontal line, so its slope is 0.

a) 0
b) not defined

4
CC4. Yy = *g$+§

5
a) 76
b) =
) 5
CC6. 10x+ 5y =14
5y = —10z + 14

14
y=-2ty
a) —2
1
b)) =
)3
2. y=5x-3

4. y=-91x+2

6. f(z) = %x+28
7 7

10. Using the point-slope equation:
y—y1 =m(x—x1)
y—2=4(zx—5)
y—2=4x—20
y =4z — 18

Using the slope-intercept equation:

y=mx+b
2=4-5+b
—18=15b

y =4x — 18

12.

14.

16.

18.

Using the point-slope equation:
y—y1 =m(z—x1)
y—8=—-2(x—2)
y—8=—-2x+4
y=—2x+12
Using the slope-intercept equation:
y=mz+b
8=-2-2+0b
12=15%
y=—2x+12
Using the point-slope equation:
y—y1 =m(x—z1)
y—(=2) = 3(x — (~2))
y+2=3x+2)
y+2=3x4+6
y=3r+4
Using the slope-intercept equation:
y=mz+b
—2=3(-2)+b
4=0

y=3r+4

Using the point-slope equation:
y—y1 =m(z— 1)
y—0=-3(-(-2)
y = —3(z +2)
y=—3r—6
Using the slope-intercept equation:
y=mx+b
0=-3(-2)+b
—6=">

y=-3x—6
Using the point-slope equation:

y—y1 =m(z—11)
y—4=0(z—-0)

y—4=0
y=4
Using the slope-intercept equation:
y=mx+b
4=0-0+0
4=0

y=0r+4,ory=4
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20. Using the point-slope equation:
y—y1 =m(z—x1)

4
y—3:—g($—2)

3 4 +8
3= g4+ 2
4 5775
_4»
YT
Using the slope-intercept equation:
y=mx+b
4
=——-2+4b
5 +
23
— =0
5
4 +23
= ——x —
YZTETTS
22. m— 12 _2_,
4-2 2

Using the point-slope equation:
y—y1 =m(z— 1)
y—5=1(z—-2)

y—bh=x-2
y=z+3
Using the slope-intercept equation:
y=mz+b
5=1-2+b
3=0

y=1-x+3, ory=x+3
_9—-(-1) 10

=9 (D -0-
Using the point-slope equation:
y—y1 =m(z—x1)
y—9=1xz-9)

24. m

y—9=x-9
y==x
Using the slope-intercept equation:
y=mz+b
9=1-9+0
0=0b

y=1-2+0,ory=2
0—(=5) 5
26. m=—— "~ =_
T30 T3
Using the point-slope equation:
y—y1 =m(x—x1)
5
y—0= g(“f -3)
5

y:§x—5

Using the slope-intercept equation:
y=mx+b
5

—5=2.0+4b
5 0+

-5=0
5
y= g?ﬂ -5
—1—(-7 6
:iﬁiﬁ:§:3
Using the point-slope equation:
y—y1 =m(x—z1)
y—(=7) =3(x—(-4))
y+7=3x+4)
Y47 =30 +12
y=3xr+5

Using the slope-intercept equation:

28. m =

y=mx+b
—7=3(-4)+b
5=10

y=3x+5
7-0 7
30. m = ==
B R
Using the point-slope equation:

y—y1 =m(z —71)

y=0=—1(-0)

4
y= *ZUC
Using the slope-intercept equation:
y=mz+Db
7
——2.04+b
0 1 0+
0=">

*—Z.CC-Q-O or *—Zz
y_ 4 ? y_ 4

5 3 4
_ 6 2 _ 6 _ 2
32.m—7 72 711—11
3 3

Using the point-slope equation:

y—y =m(z—21)

5 2
y-g =@ (=)
5
y—g:ﬁ($+3)
5 2 6
Vs utt
2 91
TR
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Using the slope-intercept equation:

y=mz+b

5 2

s= (-3 +b
91

g X

66

2
y=rrt o

34. 20 —y="7 Given line
y=2x—-—7 m=2

Using the slope-intercept equation:

y=mx+b
1=-3-440
13=10
y=—3x+13
42. bxr—2y =14 Given line
5
yzix—Q mzi

Using the point-slope equation:

Using the slope, 2, and the y-intercept (0, 3), we write the y—y =m(x— 1)

equation of the line: y = 2x + 3.
36. 2z +y= -3 Given line
y=-2r—-3 m=-2
Using the point-slope equation:
y—y1 =m(z— 1)
y—(=5) = —2(z — (—4))
y+5=-2(x+4)
y+5H=-22x-38

y=—2x—13
Using the slope-intercept equation:
y=mx+b
—5==2(-4)+0b
—13=0
y=—2x—13
38. brxr+2y=6 Given line

_ +3 m= 0
Y= 73 72
Using the point-slope equation:

Yy—un :m(ﬂi—ﬂh)

5
y—0=—(z—(-7)

y = —g(w +7)
R 35
y=3t g
Using the slope-intercept equation:
y=mx+b
0= —§(—7) +b
2
35
-5 = b
5 35
y=t ey

40. -3y =9 Given line

Yy = gl‘ -3 m= 3
Using the point-slope equation:
y—y =m(x— 1)
y—1=-3(x—-4)
y—1=-3x+12

y=—-3z+13

2 6
y+5= —eT g
231
55
Using the slope-intercept equation:
y=mzx+b
5— 23+
5
31
-5 = b
231
V=57 "%
44. -3z +6y =2 Given line
1 1 1
YRty M7y

Using the point-slope equation:
y—y1 =m(x—z1)
y—(=4) = —2(z - (=3))
y+4=-2(z+3)
y+4=-2x-6
y=—2x—-10

Using the slope-intercept equation:

y=mzr+b
—4=-2(-3)+6
-10=10
y=—2x—10

46. a) C(t) = 24.95t + 165
b)

2
3
g
S <

2
g
3

2
2
3

Total cost

&
8
3

C(t) = 24.95 + 165

®
g
8

02 4 6 8 10 12 14 16 18 20 ¥
Number of months since joining

¢) C(14) = 24.95(14) + 165 = $514.30
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48. a) V(t) = 3800 — 50t
b) y
$4000

3000 V(t) = 3800 — 50¢
2000

1000

01 23 456 7 8 91011121
Number of months since purchase

¢) V(10.5) = 3800 — 50(10.5) = $3275

50. a) The data points are (0,10.667) and (6,16.974).
~16.974 - 10.667 _ 6.307
"TTT6-0 T 6
Using the slope and the y-intercept, we write the
function.

R(z) = 1.051z + 10.667
b) In 2014, = 2014 — 2010 = 4.
R(4) = 1.051(4) + 10.667 = $14.871 billion
In 2021, = 2021 — 2010 = 11.
R(11) = 1.051(11) + 10.667 = $22.228 billion

~ 1.051

52. a) The data points are (0,24.1) and (8,20.3).

20.3—24.1 -3.8
= = = —0.475
TR0 8
Using the slope and the y-intercept, we write the
function.

G(x) = —0.475x + 24.1.
b) In 2019, 2 = 2019 — 2017 = 2.
G(2) = —0.475(2) 4 24.1 = $23.15 billion
In 2023, & = 2023 — 2017 = 6
G(6) = —0.475(6) 4 24.1 = $21.25 billion
c) Solve: —0.475x + 24.1 = 19.8

rz~9

At this rate of decrease, the gas tax revenue will be
$19.8 billion about 9 years after 2017, or in 2026.

54. a) The data points are (0,79.27) and (12, 89.52).
_89.52-79.27  10.25
- 12—-0 12
Using the slope and the y-intercept we write the
function:

E(t) = 0.854t+79.27, where ¢ is the number of years
since 2003.

b) In 2020, ¢t = 2020 — 2003 = 17.
E(17) = 0.854(17) + 79.27 = 93.79 years

~ (0.854

56. 2x+3<b5x—4
7 <3z

7
- <z
3=

7 7
The solution set is {x‘x > 3}’ or {g,oo)

58. |2z 4 3| = |z — 4|
2+3=2—4 or 2z+3=—(z—4)
r=—-7 or 2x4+3=—-x+4

r=-7 or 3x =

r=-7 or T =

W= =

The solution set is { -, %}

60. First find the slope of the line through (—1, 3) and (2,9).

9-3 :§:2

T T () T 3

1
Then the slope of a line perpendicular to this line is —3

1
Now we find the equation of the line with slope — 3 passing
through (4, 5).
y—y1 =m(z— 1)

y—5=—35(—4)

1
y=5=—gr+2

1
y:—§x+7

Chapter 2 Vocabulary Reinforcement

1. The graph of z = a is a vertical line with z-intercept (a, 0).

2. The point-slope equation of a line with slope m and passing
through (z1,y1) is y — y1 = m(z — x1).

3. A function is a correspondence between a first set, called
the domain, and a second set, called the range, such that
each member of the domain corresponds to exactly one
member of the range.

4. The slope of a line containing points (z1,¥1) and (z2,ys2)
is given by m = the change in y/the change in z, also
described as rise/run.

5. Two lines are perpendicular if the product of their slopes
is —1.

6. The equation y = mz+b is called the slope-intercept equa-
tion of a line with slope m and y-intercept (0, b).

7. Lines are parallel if they have the same slope and different
y-intercepts.

Chapter 2 Concept Reinforcement

1. False; the slope of a vertical line is not defined.
2. True

3. False; parallel lines have the same slope and different y-
intercepts.
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Chapter 2 Study Guide

1. A member of the domain is matched to more than one
member of the range, so the correspondence is not a func-

tion.
1
2 g(z)ziaz—Z
1
g(O):§~072=072=72
1
g(72):§(72)72:7172:73
1
g(6):§~6—2—3—2—1
2
3. y=3x73

We find some ordered pairs that are solutions, plot them,
and draw and label the line.

2
Whenm:f5,y:5(75)73=7273=75.

2
Whenw:07y:5~0—320—3:—3
2
Whenx:5,y:5-5—3:2—3:—1
T Y y
5| -5
0| -3
2
5| -1 =5x-3
0, —3)[=="(5, -1
> il
441-5, -5)

4. No vertical line can cross the graph at more than one point,
so the graph is that of a function.

5. The set of all xz-values on the graph extends from —4
through 5, so the domain is {z| —4 < z < 5}, or [—4, 5].

The set of all y-values on the graph extends from —2
through 4, so the range is {y| — 2 <y < 4}, or [—2,4].

6. Since Ey—— cannot be calculated when 3x + 9 is 0, we
solve 3x +9 = 0.
3r+9=0
3z = -9
r=-3

Thus, the domain of g is {z|z is a real number and
x # =3}, or (—oo0, —3) U (=3, 00).

-8 -2 —10
- _ 9

7.m:72_(_3) 5

10.

3r = —6y + 12
3xr — 12 = -6y
1
f§x +2=y Dividing by —6

1
The slope is —3 and the y-intercept is (0, 2).

dy—3==z
To find the y-intercept, let x = 0 and solve for y.
3y—3=0
3y =3
y=1

The y-intercept is (0,1).

To find the z-intercept, let ¥ = 0 and solve for x.

3:-0-3==x
0-3==x
3=z

The z-intercept is (—3,0).
We plot these points and draw the line.

y
(3,2)i
0, D]
7 (—3,0) X
3y—-3=x

We find a third point as a check. Let x = 3.

3y—3=3
3y =26
y =2
We see that the point (3,2) is on the line.
1
y=q7- 3

First we plot the y-intercept (0, —3). Then we consider the
1 . . .
slope T Starting at the y-intercept, we find another point
by moving 1 unit up and 4 units to the right. We get to
—1
the point (4, —2). We can also think of the slope as I

We again start at the y-intercept and move down 1 unit
and 4 units to the left. We get to a third point (—4, —4).
We plot the points and draw the graph.

y
1.
‘_‘4‘x 3
[47_2)? X

— —A)

CoLa2=T0 -3
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11. y=3

All ordered pairs (z,3) are solutions. The graph is a hori-
zontal line that intersects the y-axis at (0, 3).

y

5
12. z=—=
YT
. 5 . . .
All points | — > y | are solutions. The graph is a vertical
5
line that intersects the x-axis at ( — 0).

y

=
Il
|
[\ 113

13. We first solve for y and determine the slope of each line.

-3z +8y = -8
8y =3z -8
yzgxfl

3
The slope of —3x + 8y = —8 is 3

8y = 3z +40
3
Yy = §w+5

3
The slope of 8y = 3z + 40 is 3

The slopes are the same and the y-intercepts, (0, —1) and
(0,5) are different, so the lines are parallel.

14. We first solve for y and determine the slope of each line.

Sxr —2y = -8
—2y = =5z — 8

5
y:§x+4

5
The slope of 5z — 2y = —8 is 7

2x 4+ 5y = 15
S5y = —2x+ 15
2
= —- 3
Y 53:-!—

2
The slope of 2z + 5y = 15 is —%

15.

16.

17.

18.

19.

The slopes are different, so the lines are not parallel. The

5 2
product of the slopes is 3 ( —5)= —1, so the lines are
perpendicular.
y=mx+b Slope-intercept equation
y=—8x+0.3

Using the point-slope equation:

1
9= 4(e- 1)
y+3=—4xr+2

y=—4r -1

Using the slope intercept equation:

1
-3 = —4<§) +b
—-3=-2+b
—-1=5b
Then, substituting in y = mx + b, we have y = —4x — 1.
We first find the slope:
-3-7 —-10_ 5

m= ————=

4—(=2) 6 3

We use the point-slope equation.

y-T= 2z (-2

3

5
y—7= —g(x—i-Q)
5 10
7=
Y 377 3
51
VTR

First we find the slope of the given line:

dr —3y =6
-3y = —4x+6

4
Yy = 5x72

4
A line parallel to this line has slope 3"

We use the slope-intercept equation.

5= 5(2)+b
5= 2+
23
_Ezb
Then we have y = %m—?

From Exercise 18 above we know that the slope of the

4
given line is 3" The slope of a line perpendicular to this

line is —§
T
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We use the point-slope equation. |y | (z,y) y
3 A
y—(=5) = —4(z-2) 0| =31 (0,-3) /
3 3
y+5:__$+_ 2 2 (2,2) /
42 A0 7| (4,7 >
Y= 3x 7 /
T 47 9 9,
/ : :Z:xz 3
Chapter 2 Review Exercises 8. y=|r—3

To find an ordered pair, we choose any number for z and
then determine y. For example, if & = 5, theny = |[5—3| =
|2] = 2. We find several ordered pairs, plot them, and
connect them.

1. No; a member of the domain, 3, is matched to more than
one member of the range.

2. Yes; each member of the domain is matched to only one
member of the range. Ty y

3. g(z) =—-22+5 2
g(0)=-2.0+5=0+5=5 0
g(=1)=—2(-1)+5=2+5=7 21

—1|4 TR *

4. f(x)=32%— 2047 ol s y=lx-3|
f(0)=3-02-2-0+7=0-0+7=7 _3l6
fED)=3(=1)2-2(-1)+7=3-1-2(-1)+7=3+2+7=12

9. y=3—22

5. G(t) = 6.22t +76.22 To find an ordered pair, we choose any number for z and

G(10) = 6.22(10) 4 76.22 = 62.2 + 76.22 ~ $138 billion then determine y. For example, if 2 = 2, then 3 — 22 =

3 —4 = —1. We find several ordered pairs, plot them, and

6. y=—3v+2 connect them with a smooth curve.

We find some ordered pairs that are solutions, plot them,

and draw and label the line. T |y y
When z = -1,y =-3(-1)+2=3+2=5. 9| -1 :_::::2
Whenz=1,y=-3-1+2=-3+2=—1 4 A o
Whenz=2,y=-3-2+2=—-6+2=—4. 0 / \
1 X
vy | (2 ' / \
2 | -1 II \\
-1 5 | (1,5 frobeodordocdd
( ) \ y=-3x+2 3|6
11-1](,-1)
9 N \ 10. No vertical line will intersect the graph more than once.
—4) (2,9 X Thus, the graph is the graph of a function.
\ 11. It is possible for a vertical line to intersect the graph more
\ than once. Thus, this is not the graph of a function.

12. a) Locate 2 on the horizontal axis and then find the
7. y= 533 -3 point on the graph for which 2 is the first coordinate.
From that point, look to the vertical axis to find the

We find some ordered pairs that are solutions, using mul-
P & corresponding y-coordinate, 3. Thus, f(2) = 3.

tiples of 2 to avoid fractions. Then we plot these points
and draw and label the line. b) The set of all z-values in the graph extends from —2

Wh 0 5 0_3-0_3 5 to 4, so the domain is {z| — 2 <z < 4}, or [-2,4].
ME=nymg e s lme = ¢) To determine which member(s) of the domain are

5 paired with 2, locate 2 on the vertical axis. From

When z =2,y = 2 2-3=5-3=2 there look left and right to the graph to find any
b _ 5 _ _ points for which 2 is the second coordinate. One
When z =4, y = 9 4-3=10-3="7. such point exists. Its first coordinate appears to be

—1. Thus, the z-value for which f(z) =2 is —1.
d) The set of all y-values in the graph extends from 1
to 5, so the range is {y|1 <y <5}, or [1,5].
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13. f(z) = 5 We use a third point as a check. We choose z = —2 and
r—4 solve for y.
Since ] cannot be calculated when the denominator is 2y+(-2) =4
0, we find the z-value that causes v — 4 to be 0: 2y =6
r—4=0 y=3

14.

15.

16.

17.

18.

x =4 Adding 4 on both sides

Thus, 4 is not in the domain of f, while all other real
numbers are. The domain of f is

{z|x is a real number and x # 4}, or (—o0,4) U (4, 00).
g(@) =2 — a?

Since we can calculate © — 22 for any real number z, the
domain is the set of all real numbers.

flz) = -3z + 2

f@)=mz + b
The slope is —3, and the y-intercept is (0, 2).
First we find the slope-intercept form of the equation by

solving for y. This allows us to determine the slope and
y-intercept easily.

4y +2x =8
4y = —2x + 8
dy —2x+8
4 4
1
y:—§x+2

1
The slope is —3 and the y-intercept is (0,2).

changeiny —4-7 —11 11

Slope = change in z = 10 —13 —3 3
2tz =4
To find the z-intercept we let y = 0 and solve for z.
24+ =4
2:-0+2=4
r=4

The z-intercept is (4, 0).
To find the y-intercept we let = 0 and solve for y.

24+ =4
2u+0=14
29 =4
y =2

The y-intercept is (0, 2).

We plot these points and draw the line.

y
©,2)
(4,0)i2N x
2y¥x=4

19.

20.

We plot (—2,3) and note that it is on the line.

2y=6— 3z
To find the z-intercept we let y = 0 and solve for x.
2y =6 — 3z
2:-0=6-3x
0=6-3z
3z =6
T =2

The a-intercept is (2,0).
To find the y-intercept we let = 0 and solve for y.

2y =6—3x
2y=6-3-0
2y =06
y=3

The y-intercept is (0, 3).
We plot these points and draw the line.

y

\

0,3

(2,0)

\

\(

We use a third point as a check. We choose z = 4 and
solve for y.

2y=6-3-4
2y =6—12
2y = —6
y=-3

We plot (4, —3) and note that it is on the line.

2
=—Zx-4

9(z) = -3
First we plot the y-intercept (0, —4). We can think of the

-2
slope as 3 Starting at the y-intercept and using the
slope, we find another point by moving 2 units down and
3 units to the right. We get to a new point (3, —6).

2

We can also think of the slope as 3 We again start at

the y-intercept (0, —4). We move 2 units up and 3 units to
the left. We get to another new point (—3,—2). We plot
the points and draw the line.
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A

y 4
=

oo
&

1}

|

|
=

|
IS

/

5
21. f(x) = jr+3
First we plot the y-intercept (0,3). Then we consider the
5
slope 3 Starting at the y-intercept and using the slope,

we find another point by moving 5 units up and 2 units to
the right. We get to a new point (2, 8).

-5
We can also think of the slope as — We again start at

the y-intercept (0,3). We move 5 units down and 2 units
to the left. We get to another new point (—2,—2). We
plot the points and draw the line.

y

.Y

+3

N~
=
ke

Il
Rl
=

/
v

22. r=-3

Since y is missing, all ordered pairs (—3,y) are solutions.
The graph is parallel to the y-axis.

y

23. f(z)=4

Since x is missing, all ordered pairs (z,4) are solutions.
The graph is parallel to the z-axis.

y

f) =4

24.

25.

26.

27.

28.

29.

We first solve each equation for y and determine the slope
of each line.

y+5=—x
y=—-xr—5
The slope of y +5 = —z is —1.
T—y =
r=y+2
r—2=y

The slope of x —y =21is 1.

The slopes are not the same, so the lines are not parallel.
The product of the slopes is —1 -1, or —1, so the lines are
perpendicular.

We first solve each equation for y and determine the slope
of each line.

3r—5="Ty
3,02 _
7Y
.3
The slope of 3z — 5 = Ty is 7
Ty—3x =17
Ty =3x+7
3
y:?x—o—l

The slope of Ty — 3z =T is %

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

We first solve each equation for y and determine the slope
of each line.

dy4+x =3
dy = —x+3
1 3
y=gthy

1
The slope of 4y +x =3 is T

20 +8y =5
8y = —-2x+5
1 5
V=gt ty

1
The slope of 22 + 8y =5 is T

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

x =4 is a vertical line and y = —3 is a horizontal line, so
the lines are perpendicular.

We use the slope-intercept equation and substitute 4.7 for
m and —23 for b..

y=mzx+b
y=4.Tx — 23
Using the point-slope equation:

Substitute 3 for x1, —5 for y1, and —3 for m.
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30.

31.

y—y1 =m(z— 1)
y—(=5) = =3(z = 3)
y+5=-3x+9
y=-3x+4
Using the slope-intercept equation:

Substitute 3 for x, —5 for y, and —3 for m in y = mx + b
and solve for b.

y=mzr+b
—5=-3-3+b
—-5=-9+b
4=0

Then we use the equation y = mz + b and substitute —3
for m and 4 for b.

y=-3x+4

First find the slope of the line:
_6-3 3 3
T a—(=2) 2 2
Using the point-slope equation:

We choose to use the point (—2,3) and substitute —2 for

m

z1, 3 for y;, and —5 for m.

y—y1=m(z—x1)

y=3=-2@-(-2)
3
y—3=—-(z+2)
2
y73:72x73
__3,
Y=

Using the slope-intercept equation:
We choose (—2,3) and substitute —2 for z, 3 for y, and

—5 for m in y = mz + b. Then we solve for b.

3
3= —3(-2)+b
3=3+b
0="

Finally, we use the equation y = mx + b and substitute

—3 for m and 0 for b.
*—§x+0 or *—gw
y_ 2 I y_ 2

First solve the equation for y and determine the slope of
the given line.

S5r+Ty =8 Given line
Ty = —bx+8
5 8
y=Tgrty

The slope of the given line is 7; The line through
5
(14, —1) must have slope —5

Using the point-slope equation:

32.

5
Substitute 14 for z;, —1 for y;, and — for m.
y—y1 =m(x—x1)

y— (1) = -2 14)

5
y+1l=—ca+10

5
=——x+9
Y 7 +
Using the slope-intercept equation:

5
Substitute 14 for x, —1 for y, and — for m and solve for
b.

y=mx+b
—1:—§-14+b
7
—1=-10+b
9=">

5
Then we use the equation y = mx + b and substitute —5

for m and 9 for b.
=- §l‘ +9
V=77
First solve the equation for y and determine the slope of
the given line.
3r+y=>5
y=—-3rx+5

Given line

The slope of the given line is —3. The slope of the perpen-
dicular line is the opposite of the reciprocal of —3. Thus,

1
the line through (5,2) must have slope 3
Using the point-slope equation:
1
Substitute 5 for x1, 2 for y;, and 3 for m.

y—y1 =m(z —71)

1
y72=§(3€75)
1 5
)
y 3773
1,1
= —x —
Y= 3%T3

Using the slope-intercept equation:

1
Substitute 5 for x, 2 for y, and 3 for m and solve for b.

y=mzx+b
1

2=--5+b
3 +
5

2=—-+4%b
3+

1

Z—p

1
Then we use the equation y = ma + b and substitute 3 for

1
m and 3 for b.

1,1
= —x —
Yy=3%73
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33.

34.

35.

36.

a) We form pairs of the type (z, R) where z is the
number of years since 1972 and R is the record. We
have two pairs, (0,44.66) and (44, 43.03). These are
two points on the graph of the linear function we
are seeking.

First we find the slope:
_43.03 -44.66 —1.63
S M-0 44
Using the slope and the y-intercept, we write the
function: R(z) = —0.037x+44.66, where x is the
number of years after 1972.

b) 2000 is 28 years after 1972, so to estimate the record
in 2000, we find R(28):

R(28) = —0.037(28) + 44.66
~ 43.62

The estimated record was about 43.62 seconds in
2000.

2010 is 38 years after 1972, so to estimate the record
in 2010, we find R(38):

R(38) = —0.037(38) + 44.66
~ 43.25

The estimated record was about 43.25 seconds in
2010.

x4+ 3
fa) =2

~ —0.037.

r+3

We cannot calculate 2 when the denominator is 0, so

we solve v — 2 = 0.
r—2=0
T =2
Thus, the domain of f is (—00,2) U (2,00). Answer C is

correct.

First we find the slope of the given line.

3y—%x:0
3y — &
y—2x

1

yzéx

1
The slope is 5 The slope of a line perpendicular to the

given line is —6. We use the point-slope equation.

y—1=—6z—(-2)

y—1=—6(z+2)

y—1=—6x—12

y = —6x — 11, or
6r+y=—11

Answer A is correct.
The cost of z jars of preserves is $2.49x, and the ship-
ping charges are $3.75 + $0.60xz. Then the total cost is
$2.49z + $3.75 + $0.60x, or $3.09x + $3.75. Thus, a linear

function that can be used to determine the cost of buying
and shipping z jars of preserves is f(z) = 3.09x + 3.75.

Chapter 2 Discussion and Writing Exercises

1.

A line’s x- and y-intercepts are the same only when the
line passes through the origin. The equation for such a
line is of the form y = mx.

. The concept of slope is useful in describing how a line

slants. A line with positive slope slants up from left to
right. A line with negative slope slants down from left
to right. The larger the absolute value of the slope, the
steeper the slant.

. Find the slope-intercept form of the equation.

4 + by = 12
5y = —4x 4+ 12
4 12
YTTETT T

This form of the equation indicates that the line has a
negative slope and thus should slant down from left to

4 12
right. The student apparently graphed y = gx + 5

. For R(t) = 50t + 35, m = 50 and b = 35; 50 signifies that

the cost per hour of a repair is $50; 35 signifies that the
minimum cost of a repair job is $35.

_ change in y

"~ change in z
As we move from one point to another on a vertical line,
the y-coordinate changes but the z-coordinate does not.
Thus, the change in y is a non-zero number while the
change in x is 0. Since division by 0 is undefined, the
slope of a vertical line is undefined.

As we move from one point to another on a horizontal
line, the y-coordinate does not change but the x-coordinate
does. Thus, the change in y is 0 while the change in z is a
non-zero number, so the slope is 0.

. Using algebra, we find that the slope-intercept form of

5 3
the equation is y = —x — —. This indicates that the y-

2 2
3
intercept is (0,—5), so a mistake has been made. It
5 3
appears that the student graphed y = Ex + 7

Chapter 2 Test

3.

. Yes; each member of the domain is matched to only one

member of the range.

. No; a member of the domain, Lake Placid, is matched to

more than one member of the range.
flz)=-3z—-4

f(0)=-3-0-4=0-4=—-4

f(=2)=-3(-2)—4=6-4=2
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4 o) =at T + [o0 —
g(0)=024+7=0+7=7 ) PO N 8 0 0
g(—=1) = (-1 +7=1+7=38 ) g(x) =2~ |x|
5. h(z)=-6 0 >
h(—4) = -6 1
h(—6) = —6 _3
6. fla)=|o+T]
f(-10)=]-10+7=]-3]=3 10. f(x) =22 +22 -3
f(=71)=|-74+7=10]=0 We find some function values, plot the corresponding
points, and draw the graph.
7. y=—-2x—-5

We find some ordered pairs that are solutions, plot them,
and draw and label the line.

Whenz=0,y=-2-0—-5=0—-5=—5.
When z = -2,y =—-2(-2)-5=4—-5= -1
When z = -4,y =—-2(—4) -5=8-5=3.

y

3

. flx)=—=z

5
We find some function values, plot the corresponding
points, and draw the graph.

J-5)=-2(-5) =3
f0)=-30=0
f(5)=—35=-3
v | f@) y
-5 3
3
0 0 \\ f(x)=_§x
-3
N X
. g(e) =2~ |af

We find some function values, plot the corresponding
points, and draw the graph.

g(—4)=2—|—4/=2—4=-2
9(=2)=2—-|-2[=2-2=0
g(0)=2-10]=2-0=2
g3)=2—-13|=2-3=-1
g6)=2—15|=2-5=-3

f(—4):(—4)2+2(—4)—3:16—8—3:5

F(=3)=(-3)2+2(-3)—3=9-6-3=0
F(= 1) (—1)24+2(-1)—3=1-2-3=—4
F(0)=024+2.0-3=-3
F1)=1242.1-3=1+2-3=0
f2)=2242.2-3=44+4-3=5

z | f(z)

—4| 5

-3/ 0

—1| -4

0| -3

1] 0

2

11. y = f(z) = -3
Since x is missing, all ordered pairs (x,—3) are solutions.
The graph is parallel to the x-axis.

y

y=fx)=-

12. 2z = —4
T = -2

Since y is missing, all ordered pairs (—2,y) are solutions.
The graph is parallel to the y-axis.

y
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13.

14.

15.

16.

17.

18.

19.

a) In 2010, z = 2010 — 1990 = 20.

A(20) = 0.22(20) +5.87 = 4.4+ 5.87 = 10.27 ~ 10.3
years

b) Substitute 11.6 for A(t) and solve for .
11.6 = 0.22t + 5.87
5.73 = 0.22t
26 ~ t
The median age of cars was 11.6 years about 26

years after 1990, or in 2016.

No vertical line will intersect the graph more than once.
Thus, the graph is the graph of a function.

It is possible for a vertical line to intersect the graph more
than once. Thus, this is not the graph of a function.

8
f@) =53
Since 5 8_._ 3 cannot be calculated when the denominator
s
is 0, we find the z-value that causes 2x + 3 to be 0:
2c+3=0
20 = =3
v _3
2
3
Thus, —= is not in the domain of f, while all other real

numbers are. The domain of f is

3
{x‘az is a real number and z # —5}, or

g(z) =5 — 2
Since we can calculate 5 — 2% for any real number z, the
domain is the set of all real numbers.

a) Locate 1 on the horizontal axis and then find the point
on the graph for which 1 is the first coordinate. From
that point, look to the vertical axis to find the corre-
sponding y-coordinate, 1. Thus, f(1) = 1.

b) The set of all z-values in the graph extends from —3
to 4, so the domain is {z| — 3 <z < 4}, or [-3,4].

¢) To determine which member(s) of the domain are
paired with 2, locate 2 on the vertical axis. From
there look left and right to the graph to find any
points for which 2 is the second coordinate. One such

point exists. Its first coordinate is —3, so the z-value
for which f(z) =2is —3.

d) The set of all y-values in the graph extends from —1
to 2, so the range is {y| — 1 <y <2}, or [-1,2].

f(z) = fgx + 12

T 7

mxr + b

3
The slope is —5 and the y-intercept is (0, 12).

20.

21.

22.

23.

24.

First we find the slope-intercept form of the equation by
solving for y. This allows us to determine the slope and
y-intercept easily.

—Sy—2x =17
—oy =247
=Sy  2x+7
-5 =5
2 7
= ——r — -
YT s
.2 . . 7
The slope is —5 and the y-intercept is | 0, 5
gl _ changeiny -2-3 -5 5
ope = change inz —-2-6 -8 8
change in y 5.2—-15.2 0
Slope = J _ - -0
ope change inz —44—-(-3.1) -1.3
We can use the coordinates of any two points on the graph.

We’ll use (10,0) and (25,12).

Slo e_changeiny_ 12-0 12 _ 4
P~ hamgemz 25-10 15 5

4
The slope, or rate of change is 5 km /min.

20 +3y =6
To find the z-intercept we let y = 0 and solve for x.
2 +3y =6
2c+3-0=6
2r =6
r=3

The a-intercept is (3,0).

To find the y-intercept we let = 0 and solve for y.

2r+3y =6
2:0+3y=6
3y =6
y=2

The y-intercept is (0, 2).
We plot these points and draw the line.

y
A :
b y-intercept
N2 x-intercept
6.0
N X
2x+3y=6
We use a third point as a check. We choose + = —3 and
solve for y.
2(-3)+3y=6
—64+3y=6
Jy =12
y=4

We plot (—3,4) and note that it is on the line.
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25.

26.

27.

28.

29.

2
r)=—zx—1

fa) =2
First we plot the y-intercept (0, —1). We can think of the

-2
slope as —. Starting at the y-intercept and using the
slope, we find another point by moving 2 units down and
3 units to the right. We get to a new point (3,—3).

2

We can also think of the slope as =3 We again start at

the y-intercept (0,—1). We move 2 units up and 3 units
to the left. We get to another new point (—3,1). We plot
the points and draw the line.

y

y4

We first solve each equation for y and determine the slope
of each line.

4y +2 =3z
4y = 3z — 2
3 1
V=3

3
The slope of 4y + 2 = 3z is T

=3z +4y = —12
4y = 3z — 12
3
Yy = 11—3

The slope of —3x + 4y = —12 is %

The slopes are the same and the y-intercepts are different,
so the lines are parallel.
The slope of y = —2z + 5 is —2.

We solve the second equation for y and determine the
slope.

20—x =6
20=2x4+6
1
Y= 5;10—0—3

The slopes are not the same, so the lines are not parallel.
1
The product of the slopes is —2 - 2 or —1, so the lines are
perpendicular.
We use the slope-intercept equation and substitute —3 for
m and 4.8 for b.
y=mzx+b

y=—3x+4.8
y=f(z)=mz+Db

f(z) =5.2z — 2

30.

31.

32.

Using the point-slope equation:
Substitute 1 for 1, —2 for y;, and —4 for m.
y—y1 =m(x—z1)
y—(=2) = -4z -1
y+2=—-4dr+4
y = —4x+2
Using the slope-intercept equation:

Substitute 1 for x, —2 for y, and —4 for m in y = mz + b
and solve for b.

y=mzr+b
—2=-4-1+4b
—2=—-4+b
2=10

Then we use the equation y = mz + b and substitute —4
for m and 2 for b.

y=—4dr+2
First find the slope of the line:
_ —6-15 21 3
TTIC(C10) T 142

Using the point-slope equation:
We choose to use the point (4, —6) and substitute 4 for z1,

6 for y;, and 3 for m.

y—y =m(z—11)

3
y—(=6) = *§($*4)
y+6:—§x+6

2
__3,
Y=73

Using the slope-intercept equation:
We choose (4, —6) and substitute 4 for z, —6 for y, and

—3 for m in y = mx + b. Then we solve for b.

y=mx+b
76=7§~4+b
2
—6=—-6+b
0=">

Finally, we use the equation y = ma + b and substitute

—3 for m and O for b.

—f§x+0 or _,§$
y=-3 POy =73

First solve the equation for y and determine the slope of
the given line.

r—2y=2>5 Given line
—2y=—-x+5
1 5
= —x — —
Y793

1
The slope of the given line is 3 The line through (4, —1)

1
must have slope ok
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Using the point-slope equation:
1
Substitute 4 for 1, —1 for y;, and 3 for m.
y—y1 =m(x— 1)

y=(-1) = 5(z —4)

1
1
yzix—S

Using the slope-intercept equation:

1
Substitute 4 for x, —1 for y, and 3 for m and solve for b.

y=mzr+b
1
—1==-4)+b
S+
—-1=2+b
-3=05

1
Then we use the equation y = ma + b and substitute 3 for

m and —3 for b.
1
=—-x—3
Y 293
33. First solve the equation for y and determine the slope of

the given line.

z+3y =2 Given line
3y =—x+2
1 2
YT 30T 3

1
The slope of the given line is -3 The slope of the perpen-

dicular line is the opposite of the reciprocal of —%. Thus,
the line through (2,5) must have slope 3.
Using the point-slope equation:
Substitute 2 for x1, 5 for y;, and 3 for m.
y—y1 =m(z— 1)
y—5=3(x—-2)
y—5=3x—-6
y=3z—1

Using the slope-intercept equation:

Substitute 2 for x, 5 for y, and 3 for m and solve for b.

y=mzr+b

5=3-2+0D

5=6+0
—-1=b

Then we use the equation y = maz + b and substitute 3 for
m and —1 for b.

y=3z—1

34. a) Note that 2015 — 1970 = 45. Thus, the data points

are (0,23.2) and (45,29.2). We find the slope.
29.2 —23.2 6
=T Et 2 ~0d
45 -0 45 0-133
Using the slope and the y-intercept, we write the
function: A(z) = 0.133z + 23.2

b) In 2008, z = 2008 — 1970 = 38.
A(38) = 0.133(38) + 23.2 ~ 28.25 years
In 2019, x = 2019 — 1970 = 49.
A(49) = 0.133(49) + 23.2 = 29.72 years
35. Using the point-slope equation, y — y1 = m(z — 1), with

z1=3,y1 =1, and m = —2 we have y — 1 = —2(x — 3).
Thus, answer B is correct.

36. First solve each equation for y and determine the slopes.

3r+ky =17
ky = —3x + 17
3 17
VETRTY Y

3
The slope of 3z + ky = 17 is %

8xr — by = 26
—5y = —8x + 26
8 26
V=5t

8
The slope of 8z — 5y = 26 is 5

If the lines are perpendicular, the product of their slopes
is —1.

=-1

1
24 = 5k  Multiplying by —5k

=k
5

37. Answers may vary. One such function is f(x) = 3.

Cumulative Review Chapters 1 - 2

1. a) Note that 2004 — 1950 = 54, so 2004 is 54 yr af-
ter 1950. Then the data points are (0,3.85) and
(54,3.50).

First we find the slope.
3.50-3.85 —0.35
= Tsi_0 s © 000
Using the slope and the y-intercept, (0,3.85), we
write the function: R(z) = —0.006x + 3.85.

b) In 2008, = 2008 — 1950 = 58.
R(58) = —0.006(58) + 3.85 ~ 3.50 min
In 2010, z = 2010 — 1950 = 60.
R(60) = —0.006(60) + 3.85 ~ 3.49 min
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2. a) Locate 15 on the z-axis and the find the point on
the graph for which 15 is the first coordinate. From
that point, look to the vertical axis to find the cor-
responding y-coordinate, 6. Thus, f(15) = 6.

b) The set of all z-values in the graph extends from 0
to 30, so the domain is {z|0 < z < 30}, or [0, 30].

¢) To determine which member(s) of the domain are
paired with 14, locate 14 on the vertical axis. From
there look left and right to the graph to find any
points for which 14 is the second coordinate. One
such point exists. Its first coordinate is 25. Thus,
the z-value for which f(z) = 14 is 25.

d) The set of all y-values in the graph extends from 0
to 15, so the range is {y|0 <y < 15}, or [0, 15].

3. r+9.4=-12.6
r4+94—-94=-126—-94
T = —-22

The solution is —22.

2 1 4
4 e =_Z=
37717 5"
2 1 4 . .
60(51‘ — 1) = 60( — 5:10) Clearing fractions
2 1

40x — 15 = —48x
40x — 15 — 40x = —48x — 40z

—15 = —88x

—15 _ —88x

—88  —88
15
= =
15

The solution is —.
e solution is oo

5. —2.4t=-48
—2.4t  —48
—24 24

t =20
The solution is 20.

6. 4r+7=-14

4x = —21 Subtracting 7
21
T=-r Dividing by 4

21
The solution is I

7. 3n—(4n—-2)=7
3n—4n+2=17
—-n+2=7
-n =237

n = —5 Multiplying by —1

The solution is —5.

10.

11.

12.

13.

14.

15.

16.

17.

5y — 10 = 10 + 5y
~10 =10

We get a false equation, so the original equation has no
solution.

Subtracting 5y

W = Ax + By
W — By = Ax Subtracting By
W —-B
T2 _ Dividing by A
A

M = A+4AB

M = A(1+4B) Factoring out A
1448~ A Dividing by 1+ 4B
y—12 < -5

y <7 Adding 12
The solution set is {y|y < 7}, or (—oo, 7].

6r —7<2r—13

dr—7 < —13
dxr < —6
o<

2

The solution set is {z

:r<—§ or —oo—§
2’ 2)

5(1—2z)+z < 2(3+2)
5—10x+2 <6+ 2z
5—-9r < 6+2z
5—-1lx <6
—1llz <1

1
x > ——  Reversing the inequality

symbol

x>71 or floo
11’ 11’ '

r+3<-—-1o0or z4+92>1
r < —4 or r > -8

The intersection of {z|r < —4} and {z|z > —8} is the set
of all real numbers. This is the solution set.

The solution set is {x

—-3<zr+4<8
—T<z<4
The solution set is {z| — 7 < z < 4}, or (—7,4].

—8§<2r-4< -1

—4<2x<3
3
—2<z< =
_1’_2
. . 3 3
The solution set is < z| —2 <z < = », or 72,5.
[ =8
r=-8 or v=238

The solution set is {—8, 8}.
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18.

19.

20.

21.

lyl >4

y<—4 or y>4
The solution set is {y|ly < —4 or y > 4}, or
(—o0, —4) U (4, 00).

[dx — 1| <7

T<dr—1<7

6 <4z <8

3

The solution set is {l

3 3
—§§$§2},0r {—572}.

First solve the equation for y and determine the slope of
the given line.

dy—x =3 Given line
dy=x+3
1 3
V=atty

1
The slope of the given line is 1 The slope of the perpen-

dicular line is the opposite of the reciprocal of i Thus,
the line through (—4, —6) must have slope —4.
Using the point-slope equation:
Substitute —4 for z;, —6 for y;, and —4 for m.
y—y1 =m(z— 1)
Y~ (=6) = —4(z — (~4))
y+6=—4(x+4)
y+6=—4x—16
y = —4x — 22
Using the slope-intercept equation:

Substitute —4 for z, —6 for y, and —4 for m.

y=mx+b
—6=—4(-4)+b
—-6=16+0
—22=150

Then we use the equation y = mx + b and substitute —4
for m and —22 for b.

y=—4x — 22

First solve the equation for y and determine the slope of
the given line.

y—z =3 Given line
dy=x+3
1 3
V=attg

1
The slope of the given line is T The line through (—4, —6)
must have slope T
Using the point-slope equation:

1
Substitute —4 for x;, —6 for y;, and 1 for m.

22.

23.

y—y1 =m(z—21)
1
y—(=6) = ;(z—(-4)
1
-5-6*1 +1
Y *495
Z/—ZI

Using the slope-intercept equation:

1
Substitute —4 for z, —6 for y, and 1 for m and solve for
b.

y=mzr+b
1
—6=-(—4)+0b
6= (1) +
—6=—-1+b
—-5=5b

1
Then we use the equation y = ma + b and substitute 1 for

m and —5 for b.

1
y:1x75
y=—-2x+3

We find some ordered pairs that are solutions, plot them,
and draw and label the graph.

When ¢ = -1,y =-2(-1)+3=2+3=5.
Whenz=1,y=-2-14+43=-2+3=1.
Whenax =3, y=-2-3+3=-6+3=-3.

x|y Y
1| 5
3] -3
X
y=-2x+3
3r=2y+6
To find the z-intercept we let y = 0 and solve for z.
3r =2y+6
3r=2-0+6
3z =6
r=2

The z-intercept is (2,0).
To find the y-intercept we let x = 0 and solve for y.

3r=2y+6

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

—2y =6
y=—-3

The y-intercept is (0, —3).
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24.

25.

26.

We plot these points and draw the line.

We use a third point as a check. We choose z = 4 and

solve for y.
3-4=2y+6
12 =2y +6
6 =2y
3=y

We plot (4,3) and note that it is on the line.

dr+16 =0
4r = —16
r=—4

Since y is missing, all ordered pairs (—4,y) are solutions.
The graph is parallel to the y-axis.

y
4x+16=0
X
—2y = —6
y=3

Since z is missing, all ordered pairs (z,3) are solutions.
The graph is parallel to the z-axis.

y

f@) = 2w +1

We calculate some function values, plot the corresponding

points, and connect them.
2

J(=3)=3(=3) +1=-2+1=-1

2
JO) =5 04+1=0+1=1

2
J@) =5 3+1=2+1=3

z | f(x) J
-3| -1 »
1
3 X
. f@=2x+1

3

27. g(z) =5 — |z|

28.

29.

30.

We calculate some function values, plot the corresponding
points, and connect them.

g(-2)=5-|-2[=5-2=3
g(-1)=5-|—1|=5-1=4
g(0)=5-10|=5-0=5
g(1)=5-1|=5-1=4
g(2)=5-12/=5-2=3
g(3)=5-|3|=5-3=2

z | g(x) y

28 gx) =5 — |x|
1| 4

0ol 5

1] 4

2| 3 *
3| 2

First we find the slope-intercept form of the equation by
solving for y. This allows us to determine the slope and
y-intercept easily.

—4y + 9z = 12
—4dy = —9x + 12
—4y —9z 412
-4 4
9
Yy = Zm -3

9
The slope is 7 and the y-intercept is (0, —3).

change in y 3-7 -4 4

Sl = = - ==

ope changeinz -1-2 -3 3
Using the point-slope equation:

Substitute 2 for 1, —11 for y;, and —3 for m.
y—y = m(x—x)
y—(~11) = —3(z —2)
y+11=-3z+6
y=—3r—5
Using the slope-intercept equation:

Substitute 2 for z, —11 for y, and —3 for m in y = ma + b
and solve for b.
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31.

32.

y=mz+b
—11=-3-2+5b
—11=-6+b
—-5=5b

Then use the equation y = mx + b and substitute —3 for
m and —5 for b.

y=-3r—5
First find the slope of the line:
3—-2 1 1
—-6—4 —10 10
Using the point-slope equation:

m =

We choose to use the point (4,2) and substitute 4 for 1,

2 for y;1, and 10 for m.

y—y1 =m(z —z1)

1
2= (x4
Y 10(93 )
1 2

99— = z
Y 10775
o1, 1
Ym0 s

Using the slope-intercept equation:

1
We choose (4,2) and substitute 4 for x, 2 for y, and ——

10
for m in y = mx + b. Then we solve for b.

y=mz+b

1
2=——-4+4b

10 +

2
2=——+4%b

5+
12
“Z_y
5

Finally, we use the equation y = mx + b and substitute

T for m and = for b.

Familiarize. Let w = the width, in meters. Then w+6 =
the length. Recall that the formula for the perimeter of a
rectangle is P = 2] + 2w.

Translate. We use the formula for perimeter.
80 = 2(w + 6) + 2w
Solve. We solve the equation.
80 = 2(w + 6) + 2w
80 = 2w + 12 + 2w

80 = 4w + 12
68 = 4w
17=w

If w=17, then w+6 =17+ 6 = 23.

Check. 23 m is 6 m more than 17 m, and 2-23+4+2-17 =
46 + 34 = 80 m. The answer checks.

State. The length is 23 m and the width is 17 m.

33.

34.

35.

Familiarize. Let s = David’s old salary. Then his new
salary is s + 20%s, or s + 0.2s, or 1.2s.

Translate.
New salary is $27,000

Ll

1.2s = 27,000
Solve. We solve the equation.
1.2s = 27,000
s = 22,500

Check. 20% of $22,500 is 0.2($22,500), or $4500, and
$22, 500 + $4500 = $27,000. The answer checks.

State. David’s old salary was $22,500.

First we solve each equation for y and determine the slopes.

a) Ty—3z =21

Ty =3z + 21
3
Yy = ?x—l—?)

The slope is %

b) —3z— 7y =12

—Ty = 3z + 12
3 12
= ——xr — —
y=m7t T

The slope is f%

¢) Ty+3z=21
Ty = —3x+21

3
y:—?x—l—i%

The slope is f%

d) 3y+7z =12
3y = —Tx + 12

7
y:—§x+4

7
The slope is —3

3 7
The only pair of slopes whose product is —1 is — and ——.

Thus, equations (1) and (4) represent perpendicular lines.

We have two data points, (1000, 101,000) and
(1250, 126,000). We find the slope of the line containing
these points.
126,000 — 101,000 25,000
12501000 250
We will use the point-slope equation with x; = 1000,
y1 = 101,000 and m = 100.
y—y1 =m(x—x1)
y — 101,000 = 100(x — 1000)
y — 101,000 = 1002 — 100, 000
y = 100z + 1000
Now we find the value of y when x = 1500.

=100
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y = 100 - 1500 + 1000 = 150, 000 4+ 1000 = 151, 000
Thus, when $1500 is spent on advertising, weekly sales
increase by $151,000.

36. c+5<3r—-7T<x+13

r+5<3x—7 and 3z —7 <z +13

5<2x—7 and 2x—7 <13

12 < 2z and 2x < 20

6<cx and r <10

The solution set is {z|6 < z and x < 10}, or
{z]6 < = <10}, or (6,10].
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Mini-Lecture 2.1 INTERMEDIATE ALGEBRA

Graphs of Equations

Learning Objectives:

Plot points associated with ordered pairs of numbers.

Determine whether an ordered pair of numbers is a solution of an equation.
Graph linear equations using tables.

Graph nonlinear equations using tables.

oo oo

Examples:

1. Fill in the missing information.
a) The ordered pair (x, y) that makes an equation true is called a to that equation.

b) (3,4) isasolution to x+ y =7 because
¢) Three more solutions to x+ y =7 are

d) When the solutions to x+ y =7 are graphed on the Cartesian coordinate system the result is
a

2. Determine whether the given point is a solution of the equation.

a) (—1,2); y=2x+4 b) (—3,3); x—y=9
3. Graph.
2
a) y=x+1 b) 2x+y=3 c) yzgx—3
4. Graph.
a) y=x>+3 b) y=i c) y=|x|—3
x

Teaching Notes:

e Some students find graphing very difficult.
e Some students do not realize they can choose any x-value at all, and solve for y to find an ordered pair
that is a solution of an equation.

Answers: 1a) solution, b) 3+4 =7, ¢) answers vary, d) line; 2a) Yes, b) no; 3-4) See graph answer pages.
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INTERMEDIATE ALGEBRA Mini-Lecture 2.2

Functions and Graphs
Learning Objectives:

Determine whether a correspondence is a function.

Given a function described by an equation, find function values (outputs) for specified values (inputs).
Draw the graph of a function.

Determine whether a graph is that of a function using the vertical-line test.

Solve applied problems involving functions and their graphs.

o 00 o e

Examples:

1. Determine whether each correspondence is a function.

a) Domain Range b) Domain Range c) Domain Range
1—4 3——4 -2
6 §—9 0—>=—6

2. Given the following functions, find the indicated values.

2) f(x)=4-2v find f(_l),f(4),f@ b /(x)= 242 find f(—S),f(Z),f(l)

2
o) f(x)=-x"+2x-3; find f(-1), f(2) d) f(x)=x-4; find f(-1), £(10), £(-3)
3. Graph each function.
a) f(x)=—2x+3 b) g(x)z—x2+x+2 c) f(x)=|x—2|
4. Determine whether each of the following is the graph of a function.
a) b) ©)
1, 4
MY :
N ; :
| TN e 1 T
©5-4-32-10 5 6x _e_s_zs__i(l) 5 6x 63 A3A00 45 6x
2| 51 et 2 o
d) ¢) 0 |
/
: NG 1] !
44777-7(1)/{__ x ©5-432-10 x NREEEA) *
/] : ;
/i ) [

5. Using the graph shown in Example 4e, find the output when the input is 3.

Teaching Notes:

e Some students find it helpful to calculate ordered pairs for a linear equation and discuss why a linear
equation is a function.
e  Many students find function notation confusing at first.

Answers: 1a) No, b) yes, c) yes; 2a) 6,—4,3, b) 0%% c¢) —6,—-3,d) —5,996,—31; 3) See graph answer

pages.; 4a) Function, b) not a function, c) not a function, d) function, e) function, f) function; 5) 2

Copyright © 2019 Pearson Education, Inc. ML-15
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Mini-Lecture 2.3 INTERMEDIATE ALGEBRA

Finding Domain and Range
Learning Objective:

a  Find the domain and the range of a function.

Examples:

1. The following graphs are functions. For each graph given, (i) estimate f (1) , (ii) determine the domain,

(iii) estimate all x-values such that f(x) =2, and (iv) determine the range.
a) b)

Y, Y,
6 6

B

T———

Z65432-10 345 6x 654 32—

U
[
\
|- | |
S B¢ =] I

4 )y
. /.
-6
©) d)
y Y
6! 6|
CHRREN N H S
; 5
\\ 1 // 1
6543210 12345 6% SR 3EN23.83.6%
A 8
_/1 I _/1
) -
2. Find the domain.
a) f(x)zi b) f(x)=—5x+3
x—4
-1
o) f(x)=|x-9 d) f(x)= .
Teaching Notes:

e  Students often mix up domain and range.
e Students sometimes think a numerator cannot be zero.

Answers: 1lai) —2, ii) all real numbers, iii) —0.4,2.4, iv) [72,00) , bi) —0.5, ii) all real numbers, iii) 3.3,
iv) all real numbers, ci) 0.7, ii) all real numbers, iii) —3,3, iv) [0,00), di) 0.8, ii) all real numbers, iii) 2, iv) all
real numbers, 2a) {x|x is a real number and x = 4}, or (—00,4) U(4,oo), b) all real numbers, c) all real

numbers, d) {x|x is a real number and x = 0} ,or (—00,0) U(O,oo)

ML-16 Copyright © 2019 Pearson Education, Inc

Intermediate Algebra 13th edition Bittinger Solutions Manual


https://testbank.online/books/9780134707365-solutions

INTERMEDIATE ALGEBRA Mini-Lecture 2.4

Linear Functions: Graphs and Slope
Learning Objectives:

a  Find the y-intercept of a line from the equation y =mx+b or f(x)=mx+b.

Given two points on a line, find the slope. Given a linear equation, derive the equivalent slope-
intercept equation and determine the slope and the y-intercept.
¢ Solve applied problems involving slope.

Examples:

1. Find the slope and the y-intercept.
a) y=3x-5 b) f(x)z%x c) 4x—-5y=20 d) 6x+4=3y+6x

2. Find the slope, if possible, of the line containing the given pair of points.

a) (3,4) and (5,8) b) (-2,4) and (-4,7) ¢) (-1.5,4.5) and (4.5,0)
d) (2,§j and (—7,2) e) (E’_zj and (E’_lj
5 5 3 376
3. Solve.

a) A river falls 48 ft vertically over a horizontal distance of 400 ft. Find its slope.

b) A company’s revenue is $350,000. Two years earlier it was $320,000. Find the rate of change.

Teaching Notes:

. rise .
e Some students need to see many numeric examples of m = —— shown on a graph before trying to use
run

the slope formula.

e  Many students make sign errors with the slope formula.

e Some students consistently put the change in x instead of the change in y in the numerator when
calculating slope.

1 4
Answers: la) m =3, y-intercept (0,—5), b) m= E,y-intercept (0,0), c)m :E, y-intercept (0,—4),

d) m =0, y-intercept [0;] s 2a) 2, b) —g, c¢) —0.75,d) 0, e) undefined; 3a) —% ,or —0.12, b) $15,000

per year

Copyright © 2019 Pearson Education, Inc. ML-17
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Mini-Lecture 2.5 INTERMEDIATE ALGEBRA

More on Graphing Linear Equations
Learning Objectives:

Graph linear equations using intercepts.
Given a linear equation in slope-intercept form, use the slope and the y-intercept to graph the line.
Graph linear equations of the form x=a or y=b.

o o o

Given the equations of two lines, determine whether their graphs are parallel or whether they are
perpendicular.

Examples:

1. Find the x-intercept and the y-intercept line. Then graph the line.
a) 2x+4y=8 b) 3x+5y=6 c) 2x+6y+3=3

2. Graph the line, using the slope and the y-intercept.
a) y=2x-2 b) g(x)=—§x+3

3. Graph and, if possible, determine the slope.
a) x=3 b) 2x-10=0 c) 6-3y=0

4. Given the equations of two lines, determine whether they are parallel, perpendicular, or neither.
a) 2x—y=6and x+2y=-5 b) x+2y=5and x+2y=9
c) 4x—-3y=11 and 6x—y =13

Teaching Note:

e Avoid using the terminology “no slope.” Instead, refer to zero slope and undefined slope.

Answers: 1la) x-intercept: (4,0), y-intercept: (0,2), b) x-intercept: (—2,()), y-intercept: (0,%),

¢) x-intercept: (0,0) , y-intercept: (0,0) , See graph answer pages., 2) See graph answer pages.,; 3a) Not
defined, b) not defined, c) 0, See graph answer pages.; 4a) Perpendicular, b) parallel, c) neither
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INTERMEDIATE ALGEBRA Mini-Lecture 2.6

Finding Equations of Lines; Applications
Learning Objectives:

Find an equation of a line when the slope and the y-intercept are given.

Find an equation of a line when the slope and a point are given.

Find an equation of a line when two points are given.

Given a line and a point not on the given line, find an equation of the line parallel to the line and
containing the point, and find an equation of the line perpendicular to the line and containing the point.
e Solve applied problems involving linear functions.

oo oo

Examples:

1. Find an equation of the line having the given slope and y-intercept.

a) slope =2, (0,-5) b) slope = —%, (0,2)

2. Find an equation of the line having the given slope and containing the given point.

a) slope = %, (-5,-4) b) slope = —%, (2,-3)

3. Find an equation of the line containing the given pair of points.

a) (3,4) and (5,0) b) (2,3) and (-1,5) c) (%,—4) and (%,—6)

4. Find an equation of the line with the given characteristics.
a) parallel to 3x— y = 4, through (0,-3) b) perpendicular to 2y = —5x, and through (2,4)

5. A lawn aerator rents for $25, plus $3 per hour. Let x represent the number of hours the aerator was rented

and y the total rental cost. Write an equation in the form y = mx + b to represent this situation. How many
hours was the aerator rented if the total cost was $38.50?

Teaching Note:

e Many students have trouble digesting all of the information in this section and need to spend extra time
working on it.

Answers: la) y=2x—5,b) y:—§x+2; 2a) y:%x—i—g,b) y:—éx—2; 3a) y=—-2x+10,

2 13 2 11 2 16 1
b) y=—-x+—,¢) y=——x——; 4a) y=3x—3,b) y==x+—,5) y=3x+25, 4— hours
) ¥ 3513 )y 35753 ) y ) ¥ TRARr ) ¥ 5
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CHAPTER 2 NAME

TEST FORM A CLASS SCORE GRADE

Determine whether the correspondence is a function.
1. Panthers ellow 2. Vikings—=, 486
> :

Cougars black Bears 319
Angels 74 blue Lions 685
Knights / Packers 143
Dolphins 506

Find the function values.
3. f(x)=-5x-4; f(0) andf (-3)
4. g(x)=6+x*; g(0) and g(—4)
5. h(x)=2; h(-3) and h(7)
6. f(x) = |x -2

; £(-8) and f(2)

Copyright © 2019 Pearson Education, Inc.

ANSWERS

7. See graph.

8. See graph.

9. See graph.

10. See graph.
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CHAPTER 2 NAME
TEST FORM A
Graph.
ANSWERS
11.
11. See graph.
12. See graph.
13. a)
b)
13.  The function w(z)=170—2¢ can be used to estimate Janelle’s
14. weight, in pounds, # weeks after the start of a diet.
a) Find Janelle’s weight 12 weeks after the start of the diet.
15 b) After how many weeks will Janelle weigh 156 1b?
Determine whether each of the following is the graph of a function.
16.
17.
18. a)
b)
c) Find the domain.
d) 16. g(x)=8-x* 17.
18. For the graph of function £ at right,
determine
a) f(-4);
b) the domain;
c) all x-values such that f (x) =2;
and d) the range.
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CHAPTER 2 NAME

TEST FORM A

Find the slope and the y-intercept.

19.

Find the slope, if it exists, of the line containing the following points.

21.

23.

24.

Determine whether the graphs of the given pair of lines are parallel or

perpendicular.
26. 2x+4y=7, 27. 3x-4y=6,
2y—4x=11 6x=8y+10
28. Find an equation of the line that has the given characteristics:

f(x)=—%x+3 20. 3x-5y=15

(4,-6) and (5,-3) 22, (5.1,6.4) and (5.1,2.3)

Find the slope, or rate of
change, of the graph
at right.

o2}

o
>
T—>

o
T

(6, 40)

Total distance
traveled (in km)
N W b O
o O O
T T T

—
o

_(2’ 0) 1 1 1 1

0 2 4 6 8 10
Time (in minutes)

Find the intercepts. Then  25. Graph using the slope and
graph the equation. the y-intercept.

-2x+5y=10 f(x)=§x+2

y

slope: —5; y-intercept: (0,3.9).

ANSWERS

19.

20.

21.

22.

23.

24. See graph.

25. See graph.

26.

27.

28.

Copyright © 2019 Pearson Education, Inc.
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CHAPTER 2 NAME

TEST FORM A
ANSWERS 29. Finda llnealj function f(x)=mx+b whose graph has the given
slope and y-intercept:
3
slope: 2.5; y-intercept: | 0,——|.
29. pes 22 yIEIEeD [ 7)
30. Find an equation of the line having the given slope and
30 containing the given point: m=-4; (7,-5).
31. Find an equation of the line containing the given pair of points:
(1,—6) and (-3,4).
31.
32. Find an equation of the line containing the given point and
parallel to the given line: (1,—3); 4x+y=2.
32. 33. Find an equation of the line containing the given point and
perpendicular to the given line: (—2,—4); x+4y=6.
33. A person’s income is generally related| NU™PS5 % |\ redian income, v
. . of years of .
to the level of education attained. Use schooling (in thousands)
this table of data for Exercise 34. 12 $44
14 $58
34. a) 34. a) Use the two points (12,44) 16 $77
b) and (16, 77) to find a linear function that fits the data.
b) Use the function to estimate the income of a person who has
attended school 18 years.
35. 35. Find an equation of the line having slope —4 and containing the
point (2,5).
A, y+5=—-4(x+2) B. y-2=-4(x-5)
36. C. y-5=-4(x-2) D. x-2=-4(y-5)
36. Find the value of & such that the graphs of 3x—4y =7 and
37. y—5=kx are perpendicular.
37. Write an equation of a line parallel to the x-axis and 3 units
below it.
CT-60 Copyright © 2019 Pearson Education, Inc
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CHAPTER 2 NAME

TEST FORM B CLASS SCORE GRADE

Determine whether the correspondence is a function.

1. catcher 6 2. Oranges California
pitcher >< 7 Apples New York
fielder 8 Pineapples Washington
umpire 9 Florida
Louise>< 0 Hawaii

Find the function values.
f(x)==5x+3; f(0) andf (-6)
4. g(x)=8-x"; g(0) and g(5)

5. h(x):7; h(—4) andh(2)

6. f(x)= |x -5

(98]

; f(—4) and f (2)

Copyright © 2019 Pearson Education, Inc.

ANSWERS

7. See graph.

8. See graph.

9. See graph.

10. See graph.
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CHAPTER 2 NAME
TEST FORM B
ANSWERS
11. See graph.
12. See graph.
13. a)
b)
13. The function L (t) =1.843¢+12.327 can be used to estimate the
14. retail sales of lawn care items in the U.S., in billions of dollars,
t years after 2004.
a) Estimate the sales of lawn care items in the U.S. in 2017.
15. b) In what year would the estimated sales be $32.6 billion?
Determine whether each of the following is the graph of a function.
16. 14.
17.
18. a)
b)
c) : .
Find the domain.
d
) 16. g(x)=|x|+3
18. For the graph of
determine
a) f(-1);
b) the domain;
¢) all x-values such that f(x)=2;
and d) the range.
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CHAPTER 2 NAME

TEST FORM B

Find the slope and the y-intercept.
1
19. f(x):3x—§ 20. 4x-3y=12

Find the slope, if it exists, of the line containing the following points.

21. (7,-2) and (2,5) 22. (5.4,2.1) and (-8.3,2.1)

23. Find the slope, or rate of
change, of the graph at
right.

N
(=]

(15, 36)

o o

o

Total distance
traveled (in miles)
= = NN W W
o
T T T T T T T T

o o o

(3,0
1 1 1 1 1
3 6 9 12 15 18
Time (in minutes)

o

24. Find the intercepts. Then  25. Graph using the slope and
graph the equation. the y-intercept.

3x-2y=6 f(x):—§x+2

Determine whether the graphs of the given pair of lines are parallel or
perpendicular.

6,

26.  2y+x=12, 27.
-5

X=y
3x+6y=15 y—Xx

28. Find an equation of the line that has the given characteristics:
slope: —3; y-intercept: (0,4.6).

19.

20.

Copyright © 2019 Pearson Education, Inc.
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ANSWERS

21.

22.

23.

24.

25.

26.

27.

28.

See graph.

See graph.
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CHAPTER 2 NAME
TEST FORM B
ANSWERS 29. Find a linear function f (x)=mx+b whose graph has the given
slope and y-intercept:
4
29. slope: 5.5; y-intercept: (0, —gj
30. Find an equation of the line having the given slope and containing
1
30. the given point:  m = 5 (3,-8).
31. Find an equation of the line containing the given pair of points:
(3,-4) and (-2,5).
31.
32. Find an equation of the line containing the given point and
parallel to the given line: (—2,4); 2x+y=35.
33. Find an equation of the line containing the given point and
32. perpendicular to the given line: (—1, - 2); 4x+5y=10.
Thlcl: ave}rlage %CT scores gt a §mall Year.x. | Average ACT
college have been increasing in recent | ;.. 5003 score, y
33. years. Use this table of data for 0 20
Exercise 34. 1 22
2 22
34. a) Use the two points (0,20)and 3 24
34. a) (3, 24) to find a linear function that fits the data.
b) b) Use the function to estimate the average ACT score in 2017.
35. Find an equation of the line having slope 2 and containing the
point (-3,—4).
35. A. y+4:2(x+3) B. x+3=2(y+4)
C. y—-4=2(x-3) D. y+3=2(x+4)
36. 36. Find the value of a such that the graphs of 4y =ax+2 and
1 1
—y=—x+7 are parallel.
5 y 4 p
37 37. Find the value of m such that the graph of y =mx+3 has an
' x-intercept of (3,0).
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CHAPTER 2 NAME

TEST FORM C CLASS SCORE GRADE

Determine whether the correspondence is a function.

1. Casey teacher 2. Greece ——> 1896
Chris architect Germany —— 1936
Sandy lawyer Italy ————> 1960
Pat actuary Spain —— 1992
Leslie pilot

Find the function values.

3. f(x)=-4x-5; f(0) andf (-3)
4. g(x)=5+x"; g(0) and g(-8)

5. h(x)=1; h(-5) and h(6)

; f(=7) andf (8)

Copyright © 2019 Pearson Education, Inc.

ANSWERS

7. See graph.

8. See graph.

9. See graph.

10. See graph.
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CHAPTER 2 NAME
TEST FORM C
ANSWERS
11. See graph.
12. See graph.
13. a)
b)
13. The function A4 (t) = —=700¢ + 53,000 can be used to estimate the
14. median size of a grocery store in the U.S., in square feet, ¢ years
after 2000.
a) Find the median size of a grocery store in 2014.
15. b) In what year is the median size expected to be 35,000 ft*?
Determine whether each of the following is the graph of a function.
16. 14.
17.
18. a)
b)
C) ;
Find the domain.
d)
6. g (x) =3-x
18. For the graph of
determine
a) f(2);
b) the domain;
c) all x-values such that f(x)=-5; !
and d) the range.
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CHAPTER 2 NAME

TEST FORM C

Find the slope and the y-intercept. ANSWERS

19. f(x)=—%x—5 20. x-6y=12 19.

Find the slope, if it exists, of the line containing the following points.

21. (7,-3) and (4,1) 22. (-5.1,0) and (-5.1,7.6) |20
A
23. Find the slope, or rate of j:
change, of the graph at 2 L (2010, 6.7)
. S 21.
right. z s
c 4 “(2000, 4.5)
T . 22.
2000 2005 2010 2015
Year
24. Find the intercepts. Then  25. Graph using the slope and
graph the equation. the y-intercept. 73
4 :
3x—4y=12 f(x)=—§x—1

Y

24. See graph.

25. See graph.

26.
Determine whether the graphs of the given pair of lines are parallel
or perpendicular.
26. 2x-3=2y, 27.  y=-2x+3, 27.
y+x=5 x-2y=14
28. Find an equation of the line that has the given characteristics:
slope: —4; y-intercept: (0, 6.3) . 28.
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CHAPTER 2 NAME
TEST FORM C
ANSWERS 29. Find a linear function f (x)=mx+b whose graph has the given
slope and y-intercept:
29. slope: 5.4; y-intercept: (O,—%J .
30. Find an equation of the line having the given slope and
30 containing the given point: m=5; (—4,6).
31. Find an equation of the line containing the given pair of points:
(4,3) and (-3,0).
31. 32. Find an equation of the line containing the given point and
parallel to the given line: (2, - 1) ; x=5y=4.
33. Find an equation of the line containing the given point and
1 perpendicular to the given line:  (-3,2); 3y+x=5.
The number of hours a person in Year,x, | Hours on Internet, y,
Grafton spends on the Internet each since per person per year
year has increased recently. Use this | 2010
33. table of data for Exercise 34. (1) izg
34. a) Use the two points (0, 135) 2 187
and (2, 187) to find a linear function that fits the data.
34. a) b) Use the function to estimate the number of hours spent on
b) the Internet per person in Grafton in 2015.
35. Find an equation of the line having slope —5 and containing the
point (2,-3).
35. A. y+3=—5(x+2) B. y-3=- (x+3)
C. y—-2=-5(x+3) D. y+3=-5(x-2
36. 36. Given f(x)=5x+1and g(x)=3x"-2,find f(g(-1)) and
g(f(-1)).
37. Write an equation of a line parallel to the y-axis and passing
37. through (2,-1).
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CHAPTER 2

TEST FORM D

NAME

CLASS SCORE GRADE

Determine whether the correspondence is a function.

1.

bat—— alpha 2. water —> 24

kit epsilon milk 28
bed?é iota — %
bad / tea——> 32
bit decaf — > 36

Find the function values.

3.
4.

f(x):—3x—7; f(O) andf(S)
g2(x)=5+x"; g(0) and g(-3)

h(x)=-4; h(6) and h(-8)

£ (x) =[x

; £(=10) andf (7)

ANSWERS

Copyright © 2019 Pearson Education, Inc.

7. See graph.

8. See graph.

9. See graph.

10. See graph.
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CHAPTER 2 NAME
TEST FORM D
ANSWERS
12.
11. See graph.
12. See graph.
13. a)
b) » NEEN. . B
13, The function D(¢)=-309.41¢+ 22,800 can be used to estimate
the number of new-auto dealerships in U.S., ¢ years after 1995.
14. a) Estimate the number of new-auto dealerships in the U.S. in
2015.
b) In what year is the number of new-auto dealerships expected
15, to be 15,0002
Determine whether each of the following is the graph of a function.
16.
17.
18. a)
b)
c)
d) _ .3
16. g(x)—x +8 17. f(x)
18. For the graph of function fat
determine
a) f(4);
b) the domain;
c) all x-values such that f(x)=-1;
and d) the range.
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CHAPTER 2 NAME

TEST FORM D
Find the slope and the y-intercept. ANSWERS
19.  f(x)=-0.5x+3 20. 3x+4y=36
19.
Find the slope, if it exists, of the line containing the following points.
21. (0,-3) and (4,3) 22. (4.1,-3.5)and (-2.2,-3.5)
20.
23. Find the slope, or rate of £ 3500“
change, of the graph at $ ao00 -
right. £ 2500 - 21.
© 2000 |~
§ 1500 |-
é 1000 —
3 500~
0 ; 1|0 1|5 2I0 2I5 > 22
Hours
24. Find the intercepts. 25. Graph using the slope and
Then graph the equation. the y-intercept.
23.
3y—4x=-12 y:—%x+2
. See graph.
. See graph.
Determine whether the graphs of the given pair of lines are parallel
or perpendicular.
26. 2x-y=3, 27. 2x-5y=12, 27
2y+x=5 2 :
y=—x+3
5
28.  Find an equation of the line that has the given characteristics: | 5¢
slope: 7; y-intercept: (0,3.6).
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CHAPTER 2 NAME
TEST FORM D
ANSWERS 29. Find a linear function f (x)=mx+b whose graph has the given
slope and y-intercept:
2
29. slope: —2.3; y-intercept: (0,5).
30. Find an equation of the line having the given slope and
30 containing the given point: m=3; (-6,-5).
31. Find an equation of the line containing the given pair of points:
(—5,4) and (-4,-2).
31. 32. Find an equation of the line containing the given point and
parallel to the given line: (7,—4); 3x—y=4.
33. Find an equation of the line containing the given point and
1. perpendicular to the given line: (—5,-4); 2x—5y=4.
The amount of revenue earned by a Year,x, | Annual Revenue R
large corporation has increased in since (in billions)
recent years. Use this table of data for| 2010
33. Exercise 34. 0 $2.15
1 $2.25
34. a) Use the two points (0,2.15) 2 $2.45
and (3, 2.42) to find a linear function that fits the data.
34. a) b) Use the function to estimate the annual revenue in 2016.
b) 35. Find an equation of the line having slope —% and containing
the point (7,6).
A y—6——l(x—7) B y+6:—l(x+7)
35. 2 ' 2
C x—7=—l(y—6) D. y—7:—l(x—6)
2 2
36. : . : :
36. Find an equation of a horizontal line that passes through the
point (-7,3).
37. Find the value of & such that the graph of 5x =k +3y has a
37. y-intercept of (0,—4).
CT-72 Copyright © 2019 Pearson Education, Inc

Intermediate Algebra 13th edition Bittinger Solutions Manual


https://testbank.online/books/9780134707365-solutions

CHAPTER 2 NAME

TEST FORM E CLASS SCORE GRADE
1. Determine whether the given point is a solution of the equation. ANSWERS
(—3,1); 2y—x=5.
1.
Graph.
2. f(x)zgx 3. y=——
5 X
2. See graph.
3. See graph.
4. Determine whether the correspondence is a function.
Saints — 7 4.
Bucs 9
Falcons 10
Panthers 11
Find the function values. .
5. f(x)=2x-4; f(0) and f(-5)
6. g(x)=x*-5; g(0) and g(4) .
Determine whether each of the following is the graph of a function.
7.
7.
8.
Copyright © 2019 Pearson Education, Inc. CT-73

Intermediate Algebra 13th edition Bittinger Solutions Manual


https://testbank.online/books/9780134707365-solutions

CHAPTER 2 NAME

TEST FORM E
ANSWERS 9. The graph at right shows the weekly
attendance at a special exhibit at the
9. a) Farley Gallery. The attendance is 500“_
' given as a function of the week. Use 8 ot
b) the graph to answer the following. B s00f
a) What was the attendance in week 3? £ 200f
b) What was the attendance in week 57  '°
10. a)
b) 10. For graph of function f at right,
determine
c) a) f(-2);
d) b) the domain; :
c) all x-values such that f(x)=-1; =
and d) the range.
11.
Find the domain.
12. 1. g(x)=x*-5 12. f(x)= !
4x-3
13 Find the slope and the y-intercept.
2
13. f(x)zgx—6 14. 5x+4y=15
14. : e : . . .
Find the slope, if it exists, of the line containing the following points.
s 15. (2,-8) and (8,-6) 16. (-6.5,2.4) and (-6.5,4.6)
17. Find the slope, or rate of )
change, of the graph at right. ¢ 80
16. ¢ 525
2 €20
17 e
. § 5
I R R R
0 1 2 3 4 5
Days
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CHAPTER 2 NAME

TEST FORM E

18. Find the intercepts. Then ANSWERS
graph the equation.

3x=5y=15

18._ See graph.

19. Graph using the slope and
the y-intercept.

f(x):—%x+l

19. See graph.

20. Graph: y=f(x)=4.
20. See graph.

t 543

21.

21. Determine whether the graphs of the given pair of lines are

parallel or perpendicular. 3y—x=8,
6x+2y=9
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CHAPTER 2 NAME
TEST FORM E
ANSWERS 22. Find a linear function f (x)=mx+b whose graph has the
given slope and y-intercept:
1
22. slope: —5.9; y-intercept: (O,EJ .
23. Find an equation of the line having the given slope and
.. . . 1
containing the given point: m = EE (-4,6).
23.
24. Find an equation of the line containing the given pair of points:
(—2,7) and (1,6).
25. Find an equation of the line containing the given point and
24. parallel to the given line:
(4, 5); 2x-3y=4.
The starting salaries for first-year elementary teachers at Benton
Academy have increased in recent years. Use the following table of
5. data for Exercise 26.
Year, x, Starting salary, s
since 2010 (in thousands)
0 $32.4
1 $32.9
2 $33.9
26. a) 3 $34.5
26. a) Use the two points (0,32.4) and (3,34.5) to find a linear
b) .
function that fits the data.
b) Use the function to estimate the starting salary for a first-
year teacher in 2019.
27.
27. Find the value of m such that the graph of y = mx—2 has an
x-intercept of (4, 0).
)8 28. Given f(x)=6+3x" and g(x)=2x-1, find f(g (—3)) and
g(f(-3))-
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CHAPTER 2 NAME

TEST FORM F CLASS SCORE GRADE
1. Plot and label the points: 4(3,-2), B(4,3), C(-5,-4), ANSWERS
D(-1,2), E(0,4).
1. See graph.
2. See graph.
3. See graph.
4,
4. Determine whether the correspondence is a function.
Pistons ——— NBA Championship
Cavaliers
Bulls No NBA Championship
Bucks /
Pacers
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CHAPTER 2 NAME

TEST FORM F
ANSWERS Find the function values.
5. f(x)=9-x*; f(0) andf (-2)
S. 6. g(x)=3x-5; g(0) and g(-8)
7. The function V (t) =—1.5t + 65.4 can be used to estimate the
6. number of cable video customers in the U.S., in millions, ¢ years
after 2000.
a) Estimate the number of cable video customers in 2015.
b) In what year is the number of cable video customers
7. a) expected to be 48 million?
b) Determine whether each of the following is the graph of a function.
8.
8.
9.
10. a)
b) 10. For graph of function fat right,
) determine
c
a) f(4);
d) b) the domain;
" c) all x-values such that /' (x)=0;
' and d) the range.
12 Find the domain.
4
11. X)= 12.
13. g0= 0
Find the slope and the y-intercept.
1
14. 3. f(x)=5x+d 14, —6y-Tx=9
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CHAPTER 2 NAME
TEST FORM F
Find the slope, if it exists, of the line containing the following points.
15. (4,5) and (-3,6) 16. (1.9,-3.1) and (-4.2,-3.1) |5
17. A road drops 200 ft vertically over a horizontal distance of
5000 ft. What is the slope (or grade) of the road?
200 ft
5000 ft
16.
18. Find the intercepts. Then  19. Graph using the slope and
graph the equation. the y-intercept.
17.
18.
19.
20. Graph: 4y =10
20.
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See graph.
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CT-79


https://testbank.online/books/9780134707365-solutions

CHAPTER 2 NAME
TEST FORM F
ANSWERS 21. Determine whether the graphs of the given pair of lines are
parallel or perpendicular. y—4x=9,
8x+5=2y
21.
22. Find an equation of the line that has the given characteristics:
slope: 5; y-intercept: (0,1.5).
23. Find an equation of the line having the given slope and
22. containing the given point:
m=2;(5-2).
24. Find an equation of the line containing the given pair of points:
23. (—4,3) and (-1,5).
25. Find an equation of the line containing the given point and
perpendicular to the given line:
52); y=3x=-4.
24, (5.2
The total revenue of Lee’s Snacks has increased in recent years. Use
the following table of data for Exercise 26.
25 Year, x, Total revenue, R
’ since 2010 | (in thousands)
0 $21.1
1 $24.5
2 $27.2
3 $29.5
26. a) ] .
26. a) Use the two points (0, 21.1) and (3, 29.5) to find a linear
b) function that fits the data.
b) Use the function to estimate the total revenue in 2018.
27.
27. Find k such that the line 3x—ky = —4 is parallel to the line
8x+2y=11.
- 28. Given f(x)=x"-3 and g(x)=5-x, find f(g(-2)) and
g(/(-2))-
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CHAPTER 2 NAME

TEST FORM G CLASS SCORE GRADE
1. Which of the following is a solution of 4a—b=17?
ANSWERS
a) (3,-5) b) (2,-1)  © (L-3) ) (-L11)
2. Which of the following is the graph of y = %x +17? I
a) . : . b .
2.
3.
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CHAPTER 2 NAME

TEST FORM G

ANSWERS 4. The function S (t) = (0.08¢ + 4.5 can be used to estimate the

average salary, in millions of dollars, in the NBA ¢ years after
4. 2003. Estimate the average salary in the NBA in 2015.

a) $165.7 million b) $5.46 million
¢) $3.54 million d) $5.7 million

5. For the graph of fat right, determine
/(2) and the range of /.

a) 1; {-3,-2,1,2,3}
b) 1; {-4,-2,0,2,4}
¢)0; {-3,-2,1,2,3}
d) 1; { y| yis areal number}

2—x

6. Find the domain: f(x)= 3
x

a) {x|x is a real number and x # O}

b) All real numbers
c) {x| x is a real number and x # —3}

d) {x| x is a real number and x # 2}

7. Find the slope and the y-intercept of —4y+3x =-8§.

3 .
a) Slope: Z;y-mtercept: (0,—2)
b) Slope: %; y-intercept: (0,2)
4 1
¢) Slope: _E; y-intercept: 0,—5

4 1
d) Slope: _E; y-intercept: [O’Ej
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CHAPTER 2 NAME

TEST FORM G

8. Find the slope of the line containing (4,—5) and (-6,3).

10.

11.

12.

13.

a) —% b) —% c) % d) -1

Find the slope of the line containing (5.9, —5.1) and
(7.6,-5.1).

a) —6 b) 0 c) —% d) Not defined

Find a linear function f (x)=mx+b whose graph has slope

—9 and y-intercept (0,7).
a) f(x)=—9x-7 b) f(x):—éx+7
o) f(x)=-9x+7 d) f(x):—gx+9

Find an equation of the line containing (2,—5) with slope —4.

a) y=4x+13 b) y=—4x-3
c) y=—4x-18 d) y=—4x+3

Find an equation of the line containing the points (—1,11) and

(-3,7).
a) y=2x+13 b) y=—x+4
c) y=x+10 d) y=-2x+9

Find an equation of the line containing the point (3,—5) and
parallel to the line y =-2x+6.

17
a) y=—x+— b) y=-2x+1
) y=gx+s )y
c) y=—2x-7 d) y=-2x-5
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CHAPTER 2 NAME
TEST FORM G
ANSWERS 14.  Find an equation of the line containing the point (—6,—1) and
perpendicular to the line 2x+y=7.
14 a) y=—2x-13 b) y=2x+11
' 1 1
c) y=—x+2 d) y=—x-1
) y=7 ) y=7
15. The dividend paid by Grover Company — Dividends
has increased in recent years. Use the since paid, d
15. two points (0, 21.7) and (1, 23) 2010
from the accompanying table to find (1) ﬁ;gg
a linear function that fits the data. '
a) d(x)=1.975x+21.7 b) d(x)=-13x+21.7
c) d(x)=2975x+21.7 d) d(x)=1.3x+21.7
16.
16. Use the function found in Exercise 15 to estimate the dividend
paid in 2015.
a) $28.20 b) $29.60 c) $30.90 d) $34.50
17.
17.  For a linear function f, f(-3)=2andf(4)=9. Find f(0).
a) —2 b) 5 c)7 d) 4
18. The graph of the function f(x)=mx+b contains the points
(a,2) and (=5,¢). Express a in terms of ¢ if the graph is
18. perpendicular to the line 9x -3y =-5.
a) a=1-3c b) a=3c-1
c) a=3c-11 d)a=11-3¢
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CHAPTER 2 NAME

TEST FORM H CLASS SCORE GRADE
1. Which of the following is a solution of 3x+5y=11?
ANSWERS
a) (2,1) b) (6,0) o) (1L,-2) d)(-2,3)
2.  Which of the following is the graph of y=-3x+3? 1.
a) . v b) g
2.
3.
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CHAPTER 2 NAME

TEST FORM H

ANSWERS 4. The function N (t) =3.51t+ 26.85 can be used to estimate the

number of high speed internet subscribers in the U.S., ¢ years
4. after 2005. Estimate the number of high speed internet
subscribers in 2018.

a) 71.1 million b) 72.48 million
¢) 139.87 million d) 90.03 million

5. For the graph of fat right, determine
f(-2) and the domain of f.

> a) —4; {x| x2—4}

b) 0; {x]-4<x<5}

c) —4; {x|—4£x£3}

d) —4; {x]-4<x<5}

6. Find the domain: f(x)=x"—4.
a) [4, =) b) (—ee,=2) L (2,%)
c) (—oo, - 2) U (—2, 2) U (2, oo) d) All real numbers

7. Find the slope and the y-intercept of =5y +2x =30.

a) Slope: %; y-intercept: (0,-3)

b) Slope: %; y-intercept: (0,—6)
5 .
¢) Slope: —E;y-mtercept: (0,-3)

d) Slope: %; y-intercept: (0,6)
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CHAPTER 2 NAME

TEST FORM H

8. Find the slope of the line containing (—1,—-6) and (4,-8).

10.

11.

12.

13.

5 2 2 14
_= b) = il d) —
2 2 )5 © 5 )5

Find the slope of the line containing (2.7, -6.2) and
(2.7,-7.4).

a) % b) 0 C) % d) Not defined

Find a linear function f (x)=mx+b whose graph has slope 5
and y-intercept (0,—6).

a) f(x)=5x+6 b) f(x)=%x—6
c) f(x)=—§x d) f(x)=5x—6

Find an equation of the line containing (4, —1) with slope —2.
1

a)y=5x—3 b) y=—-2x+7

c) y=—-2x-1 d) y=-2x+2

Find an equation of the line containing the points (1 1,— 4) and

(5,-8).
2 3] 2
a) y=—x+— b) y=Zx+4
)y 3513 )y 3
2 34 2
=Zx-== d) y==x+8
c)y 3573 )y 3%

Find an equation of the line containing the point (3, -5) and

perpendicular to the line 3x-5y=6.

3 21 5
=—x—— b =——x+10
a) y S )y %
5 16 5
C = ——X—— d —_——
)y 3573 )y %
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CHAPTER 2 NAME
TEST FORM H
ANSWERS 14.  Find an equation of the line containing the point (1,—4) and
parallel to the line 6y+2x="7.
14 a) y=-3x-1 b) y=3x-7
' 113 111
C) y==—Xx—— d) y=—>x——
) y=3%-3 ) y=-3%"3
15. The Wellington Street Bookstore Y
. ) . ear, x, Sales, S,
has experienced increased sales in | gince 2012 | (in thousands)
recent years. Use the two points 0 $42
15. (0,42) and (2, 60) from the 1 $53
accompanying table to find a linear 2 $60
model function that fits the data.
a) S(x)=11x+42 b) S(x)=9x+42
c) S(x)=10x+42 d) S(x)=-9x+42
16. 16. Use the function found in Exercise 15 to estimate the sales in
2017.
a) $132,000 b) $97,000
c) $87,000 d) $89,000
17.
17. Find the y-intercept of the function given by
F(x)+3=2.9x>+(5-3x) +7.
5
9 (0-3) 500 o (o,gj 4) (0,29)
18. Find £ so that the line containing (—3,k) and (2,7) 18
18. perpendicular to the line containing (3,—2) and (-5,7).
23 101 103 83
a) — b) — c) — d) —
) 9 ) 8 ) 9 ) 8
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21 GRAPHS OF EQUATIONS

a. Plot points associated with ordered pairs
of numbers.

b. Determine whether an ordered pair of
numbers is a solution of an equation.

c. Graph linear equations using tables.
d. Graph nonlinear equations using tables.
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Points and Ordered Pairs

To graph, or plot, points we use two
perpendicular number lines called axes. The
point at which the axes cross is called the origin.
Arrows on the axes indicate the positive
directions.

Consider the ordered pair (2, 3). The numbers in
such a pair are called the coordinates. The first
coordinate in this case is 2 and the second
coordinate is 3.
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Points and Ordered Pairs continued

To plot the point (2, 3) we
start at the origin. Move 2
units in the positive

horizontal direction (right).

The second number 3, is
positive. We move 3 units in
the positive vertical direction

(up).

Make a “dot” and label the
point.
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’ Example

Plot the point (-4, 3).

Solution

Starting at the origin, E s

we move 4 u.mts in the 3 units up

negative horizontal X

direction (left). REEED Pt
4 units|leff

The second number, 3,
IS positive, soO we move
3 units in the positive
vertical direction (up).
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The horizontal and vertical axes divide the
plane into four regions, or quadrants.

Second axis

. Second

quadrant
' (0, 1)

In which quadrant is
the point (3, —4)
located? V.

.......... First .
quadrant

(3 0 > First axis

—5 —4—3 —2—1

m --;—2
i Third -3

P Pearson

~11-

ALWAYS LEARNING

12345§

v
....... FOurth
quadrant

In which quadrant is
the point (-3, —4)
located? I
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’ Example

Determine whether each of the following pairs is a
solution of 4y + 3x = 18:
a) (2, 3)

b) (1, 5)
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Determine whether each of the following pairs is a
solution of 4y + 3x=18: a) (2, 3); Db)(1, 5).

Solution
a) We substitute 2 for x and 3 for y.
4y + 3x=18
43+3+2|18
12+618 Since 18.= 18 is true, the pair (2, 3)
18 = 18 True IS a solution.
b) We substitute 1 for x and 5 for y.
4y + 3x=18
45+3+1|18

20+3|18 | | |
23 - 18 False Since 23 = 18 is false, the pair (1, 5)

IS not a solution.
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Graph of An Equation

The graph of an equation is a drawing that
represents all its solutions.
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To Graph a Linear Equation

1. Select a value for one variable and calculate
the corresponding value of the other variable.
Form an ordered pair using alphabetical order
as indicated by the variables.

2. Repeat step (1) to obtain at least two other
ordered pairs. Two ordered pairs are essential.
A third ordered point serves as a check.

3. Plot the ordered pairs and draw a straight line
passing through the points.
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’ Example

Graph y = 3x.

Solution Find some ordered pairs that are

solutions. We choosg any number for x and then
determing /3y supstjtution.
> |6 |26 |©° i
1 3 1,3 | (1,3 ;/
0 |0 |00 |0 ——rt-
-1 | 8 |(-1,-8) //3
2 -6 (-2, -6) /
—— /
1. Choose x. |
2. Compute y.

4. Plot the points.

3. Form the ordered pair (X, y).

P Pearson

ALWAYS LEARNING

Copyright © 2019, 2015, 2011 Pearson Education, Inc.



https://testbank.online/books/9780134707365-solutions

’ Example

Graph: y=—-4x+ 1
Solution

We select convenient values for x and compute y,
and form an ordered pair.

t x=2,theny=-42)+1=-7and (2, —-7) Is a
solution.

It x=0,theny=-4(0)+1=1and (0, 1) is a
solution.

It x=-2,then y=-4(-2)+1=9and (-2, 9) is a
solution.
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’ Example (continued)

Results are often listed in a table.

x| vy |y 1
2 | 7 1 (2 -7) ”
0| 1| (0 1)
2| 9 |(-2,9) HH REmmal
T [ ! :
(1) Choose x.
(2) Compute Y. -
(3) Form the pair (x, M
(4)
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’ Example (continued)

Note that all three points line
up. If they didn't we would

know that we had made a \-
mistake. \

Finally, use a ruler or other ‘&
straightedge to draw a line. & F & ST

Every point on the line I\
represents a solution of : \

y=-4x+1.

=
==
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’ Example

Graph x+ 2y =06
Solution

Select some convenient x-values of
and compute y-values.
fx=6,then6+2y=6—>y=0 )
fx=0,then0+2y=6—>y=3 AaNg
fx=2,then2+2y=6->y=2 —+—— e S
X y | (x, ¥
6 | 0| (6,0
0 | 3 (0,3
> | 2 | (2 2
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Nonlinear Equations

We refer to any equation whose graph is a
straight line as a linear equation.

There are many equations for which the
graph is not a straight line. Graphing these
nonlinear equations often requires plotting
many points to see the general shape of the
graph.
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’ Example

Graph the equationy = x* —1.

Solution
X |y (X, ¥)
0 | -1 | (0,-1)
1 0 (1, 0)
-1 | 0 | (-1,0)
2 | 3 (2, 3)
2| 3| (2,3
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’ Example

Graph the equation y = x|+ 3.

Solution

X y

|

—h
SIS I N NG

I

—h

£

P Pearson ALWAYS LEARNING

n"'y
(LD 1\ (N K
\ L, J} \«,J
-1, 4 (I, 4
1 (0,3)
I u
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22 FUNCTIONS and GRAPHS

a. Determine whether a correspondence is a
function.

b. Given a function described by an
equation, find function values (outputs) for
specified values (inputs).

c. Draw the graph of a function.

d. Determine whether a graph is that of a
function using the vertical-line test.

e. Solve applied problems involving functions
and their graphs.
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Function

A function is a special kind of correspondence
between two sets. The first set is called the
domain. The second set is called the range. For
any member of the domain, there is exactly one
member of the range to which it corresponds.
This kind of correspondence is called a function.

Correspondence
—
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’ Example

Determine whether the correspondence is

a function. |
Domain  Range
8— D
0
e
Solution

The correspondence /s a function because
each member of the domain corresponds
to exactly one member of the range.
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’ Example

Determine if the correspondence is a
function.

Jackson — — Football

Max — s Wrestling
Cades\\\\\\“j

Solution

The correspondence is not a function because
a member of the domain (Jackson) corresponds
to more than one member of the range.

Soccer
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Function; Domain; Range

A function is a correspondence between a
first set, called the domain, and a second
set, called the range, such that each
member of the domain corresponds to
exactly one member of the range.
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’ Example

Determine whether the correspondence is a

function.

Domain Correspondence  Range

A set of Each A set of

rectangles rectangle’s numbers
area

Solution

The correspondence is a function,
because each rectangle has only one
area.
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’ Example

Determine if the correspondence is a

function.
Domain Correspondence  Range
Famous A song that A set of
singers the singer song titles
has
_ recorded
Solution

The correspondence is not a function,
because some singers have recorded
more than one song.
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A relation is a correspondence between a
first set, called the domain, and a second
set, called the range, such that each
member of the domain corresponds to at
least one member of the range.
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. ——= | Outputs

The function pictured has been named f.
Here x represents an arbitrary input, and f(x)
—read “f of x,” “f at x,” or “the value of f at x”
represents the corresponding output.
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Most functions are described by equations.
For example, f(x) = 5x +2 describes the
function that takes an input x, multiplies it by 5
and then adds 2.

Input
e
f(x) =5x + 2

To calculate the output f(3), take the input 3,
multiply it by 5, and add 2 to get 17. That s,
substitute 3 into the formula for f(x).

f3) =5(3) +2 =17
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’ Example

Find each indicated function value.

a) f(=2), for f(x) =3x2%+2x

b) g(4), for g(t) = 6t + 9

c) h(m +2), for h(x) = 8x + 1

Solution

a) f(-2)=3(-2)°2+2(-2)=12-4=8

b) g(4) =6(4) +9=24 + 9 =33

c) h(m+2)=8m+2)+1 =8m+16 + 1

=8m+ 17
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’ Example

Graph: fix) = x> —1.

Solution

y (X, )

-1 | (0,-1)
(1, 0)

wWwo o
™
&
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’ Example

Graph: f(x) = |x| + 3.

Solution

X y

|

—h
SIS BN NG

i

—h

=

P Pearson ALWAYS LEARNING

n"'y
(LD 1\ (N K
\ L, J} \«,J
-1, 4 (I, 4
1 (0,3)
I u

Copyright © 2019, 2015, 2011 Pearson Education, Inc.



https://testbank.online/books/9780134707365-solutions

The Vertical-Line Test

If it Is possible for a vertical line to cross a
graph more than once, then the graph is
not the graph of a function.
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’ Example

Determine whether each of the following is the
graph of a function. ,

»
| o

v

T
Not a function. Three A function Not a function. Two
y-values correspond y-values correspond
to one x-value to one x-value

Graphs that do not represent functions still do
represent relations.
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’ Example

he following graph represents
the age of an individual and | | | |
their target heart rate. A I R I SR A I A S
What is the target heart rate -
for a 46-year-old? That is, find
(46).

To estimate the heart rate,
locate 46 on the horizontal
axis and move directly up until ;
we reach the graph. |
Then move across to the ﬂ
vertical axis. We come to a

point that is about 130.

1007

rate (in beats per minute)

et heart

01
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continued

What is the target heart
rate for a 70-year-old? that
s, find f(70).

To estimate the heart rate,
locate 70 on the horizontal
axis and move directly up
until we reach the graph.

Then move across to the
vertical axis. We come to
a point that is about 112.

Target heart rate (in beats per minute)
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23 FINDING DOMAIN and RANGE

a. Find the domain and the range of a
function.
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The solutions of an equation in two
variables consist of a set of ordered pairs.
A set of ordered pairs is called a relation.
When a set of ordered pairs is such that no
two different pairs share a common first
coordinate, we have a function. The
domain is the set of all first coordinates
and the range is the set of all second
coordinates.
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’ Example

Find the domain and range of the function f whose

graph is shown below.

A L O

Solution f

The function contains four

ordered pairs and it can be

written as | o

4

{(_55 1)5 (15 O)s (35 _5)5 (45 3)}

Domain is the set of all

1 1 1
W BN [U8) N —

first coordinates {—5, 1, 3, 4}.

Range is the set of all second
coordinates, {1, 0, -5, 3}.
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’ Example

For the function frepresented below, determine
each of the following.

ot
a) What member of the ; p

range is paired with -2 AR

. /\‘f\

b) The domain of f [} £
c) What member of the /

domain is paired with 6 NG 21, 1 2345
d) The range of f
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Continued

a) What member of the range is paired with -2

Y
Solution AR
Locate —2 on the horizontal ./
axis (this is where the /\;\ f
domain is located). Next, T 5| Output
find the point directly above / i |
—2 on the graph of 1. From SN 2, 1 23 43 .
that point, look to the Input
corresponding y-coordinate, 4

3. The “input” -2 has the
“output” 3.
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Continued

b) The domain of f
Solution \

The domain of f is the ;
set of all x-values that ;
are used in the points /\7\ f

on the curve. These

extend continuously /

from -5 to 3 and can be ¥ :

viewed as the curve’s The domain of f
4

v

4~
(
'\~
1
[\
(S5
[\
N
EEN

shadow, or projection,
on the x-axis. Thus the
domainis {x| -5 < x < 3}.
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Continued
c) What member of the domain is paired with 6

Y
Solution 7
Locate 6 on the vertical axis Output 6 - - -
(this is where the range is /\7\ ' f
located). Next, find the point L |
to the right of 6 on the graph | |
of f. From that point, lookto ~ —&g /55555
the corresponding , Input ’
x-coordinate, 2.5. The 3
“output” 6 has the “input” B
2.5.
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Continued

d) The range of f

Y
Solution ; ,
The range of f is the set I L/
C G
of all y-values that are range o X, f
used in the points on the f :
curve. These extend // 1
continuously from -1 to N2 T 2
. — X
/ and can be viewed as 2
the curve’s shadow, or 3
4

projection, on the y-axis.
Thus the range is 1y | -1<y <7}
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’ Example

Find the domain of F(x) 2

Solution X-8

2
We ask, “Is there any number xéor which ——
cannot be computed?” Since ~_8 cannot

be computed when x —8 = 0 the answer is yes.

To determine what x-value would cause x— 8 to
be 0, we solve an equation: X—38=0,
X=28
Thus 8 i1s not In the domain of f, whereas all other

real numbers are. The domain of f is
{x| x i1s a real number and x = 8}.
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LINEAR FUNCTIONS: GRAPHS and
24 SLOPES

a. Find the y-intercept of a line from the
equations y = mx + bor f(x) = mx + b.

b. Given two points on a line, find the slope
Given a linear equation, derive the
equivalent slope-intercept equation and
determine the slope and the y-intercepit.

c. Solve applied problems involving slope.

’P Pearson ALWAYS LEARNING Copyright © 2019, 2015, 2011 Pearson Education, Inc.


https://testbank.online/books/9780134707365-solutions

Linear Function

A linear function fis any function that can be
described by f(x) = mx + b.
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’ Example

Graph f(x) = 3x and g(x) = 3x + 2 using the same set of axes.

Solution 4 p= 342
f
/
y 'y « :‘ Y S ~
X g / Z UILILS Llp
y=3x| y=3x+2 4//fy:3x
0| 0 2 / /
1 3 5 ’ /
— —3 —1 5 4 3 2 yy I 2 3 4 5
Notice that the graph of / /ﬁ
y =3x+ 2 is the graph of 7
/)

y = 3x shifted, or
translated, 2 units up.
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y-Intercept of f(x) = mx + b
The y-intercept of the graph of
(x) = mx + b is the point (0, b)
or, simply, b.

fiXy=mx+b
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’ Example

For each equation, find the y-intercept.

a.y=-3.1x+7 b. f(x):%x—Q

Solution

a) y=-3.1x+7 (0, 7) is the y-intercept.

b) f(X)=—-x-9 (0, —9) is the y-intercept.
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Slope

The slope m of the line containing points
(X1, y1) and (x,, ¥,) is given by
. rise _ vertical change
run  horizontal change

~changeiny
change in x

YYo=V _ Vi)Yo

X, — X, X, — X,
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’ Example

Graph the line containing the points (3, —2)
and (7, 5) and find the slope. /

/
Solution /%
_rise _difference in y j paRLy
_y2_y1_5_(_2)_7 T/ n

X, — X, /-3 4
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Slope of y=mx + b

The slope of the line y=mx + bis m.

Slope-Intercept Equation

The equation y = mx + b is called the slope-
intercept equation. The slope is m and the
y-intercept is (0, b).
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’ Example

Determine the slope and y-intercept of
the line given by y = %x— 4.
Solution

The equation is written in the form
y = mx + b, simply read the slope and

y-intercept from the gqua’uon
= —x 4

The slope is 3/5. / \

The y-intercept is (0, —4).
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’ Example

Determine the slope and y-intercept of the
line given by 4x— 7y = 2.

Solution

First solve for y so we can easily read the
slope and y-intercept. 4x—Ty=2

—(y=—4x+2
, 4,2
/7 7

The slope is 4/7 and the y-intercept is (0, —2/7).
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Some applications use slope to measure
the steepness. For example, numbers
like 2%, 3%, and 6% are often used to
represent the grade of a road, a measure
of a road’s steepness. That is, a 3%
grade means that for every horizontal
distance of 100 ft, the road rises or drops
3 ft.

Slope can also be considered as a rate
of change.
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’ Example

Find the slope (or grade) of the treadmill.

Solution  0.42 .
5.5

42

550

_ ﬂ 7 6% 0.42 ft
275

The grade of the treadmill is 7.6%.
** Reminder: Grade is slope expressed as a percent.
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’ Example

Wanda’s Hair Salon has a graph displaying data
from a recent day of work. .

20

18

a) What rate can be
determined from the
graph?

b) What is that rate?

Solution

a) We can find the rate

Number of haircuts per P
hour. 1 2 3 4 5

Time of day

16

14

12

10 o

Humber of harcuts completed

] = o oo

b) 10 haircuts — 2 haircuts _ 8 haircuts _ 2 haircuts per hour.

5:00-1:00 4 hours
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MORE on GRAPHING LINEAR
25 EQUATIONS

a. Graph linear equations using intercepts

b. Given a linear equation in slope-intercept
form, use the slope and the y-intercept to
graph the line.

c. Graph linear equations of the form x = a or
y=>b.

d. Given the equations of two lines,
determine whether their graphs are
parallel or whether they are perpendicular.
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x- and y-Intercepts

A y-intercept is a point (0, b). To find b, let
x = 0 and solve for .

An x-interceptis (a,0). Tofind g,let y=0
and solve for x.
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’ Example

Find the intercepts of 5x + 2y = 10 and then graph the line.

Solution
y-intercept: Let x =0 and solve for y:
5¢0+2y=10  Substituting 0 for x
2y =10
y=95
The y-intercept is (0, 5).

x-intercept: Let y =0 and solve for x.
BEx+20=10 Substituting 0 for y
5x=10
X =2
The x-intercept is (2, 0).
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continued

We plot these points and 1ol
draw the line, or graph. A \s
third point should be used ‘e\ tercept (0135)
as a check. We substitute A
any convenient value for x TN interbept2] 0)
and solve for y. (IENEIENENL ‘&\ RN
If we let x = 4, then \
5+4+2y=10 : \\fix.i,yal()
20 + 2y= 10 i "'u\
2y =10 °
y=-5 |—= Y
0 5
2 0
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’ Example

Graph: V= gx +1.
Solution

We plot (0, 1). 1
Move up 1 unit (since the b T I
numerator is positive.) _ R Ly
Move to the right 3 units ' R
(since the denominator is 2
positive).

This locates the point (3, 2).

We plot (3, 2) and draw a line passing through
both points.
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’ Example

Graph y__2X+4 \\ "
Solution \N\
We plot (0, 4). powna | | NG
Move down 3 units (since the 4 \

. . Right| 4 P
numerator is negative.) ST T T TN

Move fo the right 4 units
(since the denominator is
positive).

This locates the point (4, 1).

We plot (4, 1) and draw a line passing through
both points.
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’ Example Graph y = 2.

Graph y = 2.

Solution

Since x is missing, any number for x will do.
Thus all ordered pairs (x, 2) are solutions.
The graph is a horizontal line parallel to the

X-axis.
Choose any number for x. —» X y (X, ¥)
0 2 (0, 2)
4 2 (4, 2)
_4 | 2 | (-4,2)
y must be 2.
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continued

The slope of the line is 0.

0, 2)

3.
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’ Example

Graph: x = 2.

Solution

Since y is missing, any number for y will do.
Thus all ordered pairs (2, y) are solutions.

The graph is a vertical line parallel to the y-axis.

xmustbe 2. — [ x y | (X
2 4 | (2,4)
2 1 (2, 1)
2 -4 | (2, -4)
|

Any number can be used for y.
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continued

The slope of a vertical
line i1s undefined.

x=2
:""P'
(0 A
b \4, T
o)
' (A.r, 1
&
5 : : I 1 >
b2, =)
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Horizontal Line; Vertical Line

The graph of y = b, or f(x) = b, is a horizontal
line with y-intercept (0, b). It is the graph of a
constant function with slope 0.

The graph of x = ais a vertical line through
the point (a, 0). The slope is not defined. It is
not the graph of a function.
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Parallel Lines

Two nonvertical lines are parallel

If they have the same slope and
different y-intercepts.

Vertical lines are parallel.
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’ Example \
Determine whether the graphs of th _ \x :D _ v
ines y=—-2x—-3and 8x+4y=—6 %y
are parallel. N\
Solution 1A
Solve each equation for y. 8x+ 4y =6
y=-2x-3 and 4y = 8x—6

y="(-8x-6)
4
= —2x—§
Y >

The slope of each line is —2 and the y-intercepts are
different. The lines are parallel.
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Perpendicular Lines

Two lines are perpendicular if the product of
their slopes is —1. (If one line has slope m, the
slope of the line perpendicular to it is —1/m. That
IS, to find the slope of a line perpendicular to a
given line, we take the reciprocal of the given
slope and change the sign.)

Lines are also perpendicular if one of them is
vertical (x = a) and one of them is horizontal

(y =b).
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continued

Perpendicular lines in a plane are lines that
intersect at a right angle. The measure of a
right angle is 90 degrees.

The slopes of the lines are 2 and —1/2. Note
that 2(—1/2) = —1. That is, the product of the

slopes is —1.

y=2x-3

.qu

o
|
=
El
1
5-1-3-2-7—(_ M
]
1
;
=
|
o
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’ Example 4

~ ] =
Determine whether the graphs of th <
ines y=4x+1and x +4y=4 e
are perpendicular. ] j
Solution 5

To determine whether the lines are perpendicular,
we determine whether the product of their slopes
is —1. Solve each equation for y. x+4y=4

4y =—-x+4
1
The slopes are 4 and —1/4. The Y= Z(_X+ 4)
product of the slopes is —1. The y = L
lines are perpendicular. 4
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FINDING EQUATIONS of LINES:
2 0 APPLICATIONS

a. Find an equation of a line when the slope and the
y-intercept are given.

b. Find an equation of a line when the slope and a point
are given.

c. Find an equation of a line when two points are given.

d. Given a line and a point not on the given line, find an
equation of the line parallel to the line and containing
the point, and find an equation of the line
perpendicular to the line and containing the point.

e. Solve applied problems involving linear functions.
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’ Example

A line has slope —3.2 and y-intercept (0, 5). Find
an equation of the line.

Solution
We use the slope-intercept equation.
Substitute —3.2 for m and 5 for b:
y=mx+b
=-3.2X + D. Substituting
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Point-Slope Equation

The point-slope equation of a
line with slope m, passing through

(X1= y1)5 iS
y—Yyi=m(x—Xx).
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’ Example

Find an equation of the line with slope 3

containing the point (2, 7).

Solution

Using the Point-Slope Equation

The point (2, 7) is considered to be (xy, y;), and 3

to be the slope m.
Y=V = m(x — X1) Point-slope equation
Y- [/ = 3(X— 2) Substituting
y—7=3Xx—06 Simplifying

y=3x+1
The equationis y=3x+ 1.
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continued

Using the Slope-Intercept Equation:
The point (2, 7) is on the line, so it is a solution.
We can substitute 2 for x and 7 for y and solve for
D.

Y= 3X+ b Substituting 3 for m.

[/ = 3(2) + b Substituting 2 for xand 7 for y

/=6+Db

1=b Solving for b
The equationis y=3x + 1.

Copyright © 2019, 2015, 2011 Pearson Education, Inc.

P Pearson ALWAYS LEARNING


https://testbank.online/books/9780134707365-solutions

’ Example

Find an equation of the line containing the points (2, 2)
and (-6, —4).

Solution First, we find the slope:
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continued

Point-Slope Equation: Choose either point, we
choose (2, 2) and substitute.

-y, =m(Xx— X,
y-2="7(x-2) =47
3 6 -
y-2="x-— The equation of the
4 4 line 3 1
Y =—X+—
yzgx—g+2 4 2
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continued

Slope-Intercept Equation: Use either point to find b,
we choose (2, 2).

The slope is 7
y=mx+b
3
=—X+b
4 4
2 = 3 2+b
T4 " Substituting 2 for x and 2 for y
2:§+b
4
1 The equation of the line.
E =b Solving for b 3 :
Yy=—X+—
4 2
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’ Example

Find an equation of a line containing the point
(1, =5) and parallel to the line y = -3x + 4.

Solution

n y=-3x+ 4, the slope is -3, so the slope of the
ine parallel will also be —3.

Use point-slope form.

yy=-9,x,=1and m=-3 y—y1=m(x—x1)
y—(-5)=-3(x—-1)

Simplify.
y+5==-3x+3
Subtract 5 from both sides to y= —3x—-2
Isolate y.
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’ Example

Find the equation of the line containing the point
(7, 1) and perpendicular to 7x -2y = 2.

Solution
Determine the slope of the line 7x—2y =-2.
2y =—/x-2
y—Zx+1
2

Slope of perpendicular line: 2
7
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continued

2
slope = —7; point (7, 1)

2
) =-Z(x-7
(y—1) 7( )
y —1= —gX+ D Simplify.
/
y — _g X + 3 Add 1 to both sides to isolate y.
/
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’ Example

For a service call, Calvin Appliance charges a
$35 service fee and $55 per hour for labor.

a) Formulate a linear function that models the
total cost of a service call C(t), where tis the
number of hours of the call.

b) Graph the model.

c) Use the model to determine the cost of a 2 %
hour service call.

Solution

a) C(f) =55t+ 35
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continued

b. Graph: The y-intercept is (0, 35) and the
slope, or rate of change, is $55 per hour, or

55/1.
c. Thecostofa2hour °
call, we find C(2.5).
C(2.5) =55(2.5) +35 B P
=137.50 + 35 i e e e
=172.50 ol T
A 2 2 hour service call SDT// j X
costs $172.50 T o5 1 15 5 25 5 35 & a5 5

P Pearson ALWAYS LEARNING Copyright © 2019, 2015, 2011 Pearson Education, Inc.


https://testbank.online/books/9780134707365-solutions

