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Chapter 1
Graphs, Equations, and Inequalities
Section 1.1 () Quadrant IV

YA

1. 0 6‘_ D=(6,5)
- .

2. [5=(-3)|=[8|=8 A=(3,2) |-
* ~ B=(6,0
3. V32447 =25=5 ?l6_|_|_|_|_|__|_|_|_|_|_.|6,_£

2, 02 a1 g2 C=(2 e

4. 112 +60% =121+3600 = 3721 =61 et

Since the sum of the squares of two of the sides - F= (;’ -3)
of the triangle equals the square of the third side, ~
the triangle is a right triangle.

5 1 bh 16. (a) QuadrantI
T2 (b) Quadrant III
(¢) Quadrant IT
6. True (d) Quadrant I
7. x-coordinate; y-coordinate (€) y -axis
(f) x-axis
8. quadrants YA
C=(3,4 5[ A=
9. midpoint ¢ ° ) 3L S0P
. . . B E = (0’ 1)
10. F alse% the distance between two points is never F=(-3.0) “—_/ D=@D
negative. Llg LI T 11111 X
-5 L 5
11. False; points that lie in Quadrant IV will have a L
positive x-coordinate and a negative y-coordinate. B=(3 -4 -
The point (—1,4) lies in Quadrant II. * L
12. True; M = (“—xz,w—bj 17. The points will be on a vertical line that is two
2 2 units to the right of the y-axis.
13. d A
S —
14. ¢ - 2,4
15. (a) Quadrant I : (2,1)
(b) x-axis L (2,0)
(¢) Quadrant III L1 L1 l X
(d) Quadrant I -5 | 5
(e) y-axis B (2,-1)
- 9(2,3)
5+ ¥

1
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Chapter 1: Graphs

18. The points will be on a horizontal line that is
three units above the x-axis.

y
5

(4,3) (-2,3) ~ (1,3) (53)
~— & o

(0,3)

=5

19. (-1,4); Quadrant II

20. (3, 4); Quadrant I

21. (3, 1); Quadrant I

22. (—6,—4); Quadrant III

23. Xmin=-11
Xmax =5
X scl=1
Y min =-3
Ymax =6
Y scl=1

24, Xmin=-3

Xmax =7
X scl=1
Ymin=-4
Ymax =9
Y scl=1

25. X min=-30
X max =50
X scl=10
Y min =-90
Y max =50
Y scl=10

26.

27.

28.

29.

30.

31.

X min =-90
X max =30
X scl=10
Y min =-50
Y max =70
Y scl=10
Xmin=-10
Xmax =110
X scl=10
Y min =-10
Y max =160
Y scl=10
X min =-20
Xmax =110
X scl=10
Y min =-10
Y max =60
Y scl=10
X min=-6
Xmax =6
X scl=2

Y min =—4
Ymax =4

Y scl=2

X min =-3
X max =3
X scl=1

Y min =-2
Ymax =2

Y scl=1

X min =-6
Xmax =6
X scl=2

Y min =-1
Ymax =3

Y scl=1
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

X min=-9
X max =9
X scl=3
Y min =-12
Ymax =4
Y scl=4

Xmin=3
X max =9
X scl=1
Ymin=2
Y max =10
Y scl=2

X min =-22
X max =-10
X scl=2

Y min =4
Ymax =8

Y scl=1

d(P,P)=2-0) +(1-0)> =4+1=+/5

d(B.P,) =(-2-0)> +(1-0) =4+1 =45

d(B.Py) =J(=2-17 +Q2 -1 =9+1 =10

d(R.P) = (2 (D) +2-1)

_ o+ =10

AP =537 +(4-(<4)) =2 +(8)
=4+ 64 =68 =217

d(Pl,Pz)=\/(2—(—1))2+(4—o)2 =\/(3)2 42
=J9+16 =~/25=5

d(B.B) =(11-(5))" +©(-3))
=+16> +122 =256 +144
=400 =20

42,

43.

44.

45.

46.

47.

48.

49.

3

arP)=10-27 +(3-2)) =& +6*
=64+36 =+/100 =10

a2 = 6= 47 +(4-(3) N2+ T
=M=\/§

A(R.B)= (6~ (-4) +(2-(3)
=107 +5% =100+25

=125 =55

d(B.P) =(0-a) +(0-b)* =/a* +b°

d(B.P)=(0-a)’ +(0-a)’ =a* +d’

= \2a =2 a|
P =(1,3); R, =(5,15)

d(Pl’PZ)z\/(S_l)Z +(15-3)’

¥
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Chapter 1: Graphs

50. P =(0,6);P, =(3,-8) problem,
d(B.B)=(3-0)" +(-8 =1 1d(4.B))[4(5,0)]
_ =1 13413
=) +(-14)’ 1313
=\/9+196 2113
= /205 2
% square units
51. A=(-2,5), B=(1,3), C=(-1,0)
d(A,B)=\/(1—(—2))2+(3—5)2 52. 4=(-2,5), B=(12,3), C=(10,-11)
_ 3127 =974 d(4,B) = \[(12-(-2))* +(3-5)’
=13 =142+ (-2
d(B,C) = (-1-1)" +(0-3)’ =196+4 =200
=J(=2)2+(-3)* =/4+9 =102
3 d(B,C) =(10-12)" +(~11-3)"
d(A,C)=\/(—1—(—2))2+(0—5)2 =y(=2)* +(-14)’
=12 +(=5?2 =\1+25 = /4+196 =200
_ /% =10v2

d(4,0) = (10~ (=2))* +(~11-5)?

A=(2.5) Y =122 +(-16)?
= /144 + 256 =+/400

=20
C=(-1,0
II(II) Illllg vi
-5 |
A=(-2,5) T_ B=(12,3)
L1 1 m [
-6 14
-5 B
Verifying that A ABC is a right triangle by the —
Pythagorean Theorem: B
[d(4,B)] +[d(B,O)f =[d(4,C)] e
2 2 2
(V13) +(\13) =(+26)
13+13=26
26 =26

The area of a triangle is 4 = %‘bh . In this

4
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:

[d(4.B)] +[d(B8,0)] =[d(4.0)]
(10v2) +(1042)" = (20)’
200+ 200 =400
400 =400
The area of a triangle is 4 = %bh . In this
problem,

A= [acaB) [dB.0)

-Liovz2-10v2

- L1002

[\

[\

=100 square units

53. A=(-5,3), B=(6,0), C=(5,5)
d(A,B) = \/(6—(—5))2 +(0-3)

= 112 +(=3)* =121+9

=+/130

d(B,C) =+(5-6) +(5-0)
=26

d(4,C) = \/(5—(—5))2 +(5-3)
V102 +2? =100+4

=+/104

=226

6 C=(,5)
A=(=5.3)

~

-6

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:

[d(4,0F +[d(B.C)] =[d(4.B)]
() + 35 - 0]
104+26 =130
130=130
The area of a triangle is 4 = %bh . In this
problem,

A= [d(4,O)] [d(B.0)
= 2104 /26
SN CTINGTS

=l-2‘26

\S}

[\

= 26 square units
54. A=(-6,3), B=(3,-5), C=(-1,5)
d(A,B)= \/(3 —(=6))’ +(-5-3)°

=97 +(-8)> =/81+64

=145
d(B,C) = \/(—1—3)2 +(5-(=3))°

:m:m
=J116 =229

d(4,C) = \/(—1—(—6))2 +(5-3)>
=52 +22 =25+4
=29

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:
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Chapter 1: Graphs

[d(4,0F +[aB.O) =[d(4,B)]
(5 +{TT) = (7]
29+116=145
145=145
The area of a triangle is 4 = %bh . In this
problem,

A= 2 [d(4,0)]-[4(8,0)
=229 4116
=1 2%

1
==.2.29
2

= 29 square units
55. 4=(4,-3), B=(0,-3), C=(4,2)
d(4,B) = \/(0—4)2 +(-3-(-3))
= Je4+0? =670
=16

=4
d(B,C) = \/(4 0) +(2- (3))
42 +5% =16+25

2

ﬁ

d(A4,C)=+[(4- 4)2+(2 (3))

57 =40+25

[
<

YA
S_
- C=4,2)
L L [ |/T| o
-5 B 5
=(0,-3) £
- A=(,-3)
5+

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:

[d(4,B)] +[d(4,0F =[d(B.OF
4 +5" =(Va1 )2
16+25=41

41=41

The area of a triangle is 4 = %bh . In this

problem,

- %-[d(A,B)] [d(4,0)]

1
=—.4.5
2

=10 square units
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

56. A=(4,-3), B=(4,1), C=(2,1)

d(4,B) = \/(4—4)2 +(1-(-3))

- %-[d(A, B)]-[d(B,0)]

1

=—.4.2
=07 +47 2
= 4 square units
=+0+16 1
=16 57. The coordinates of the midpoint are:
=4 _[(XtX nty,
(x,7) ( ) j

d(B,C)=(2-4)" +(1-1)’

_(ﬁ —4+4j
=\(=2)*+0* =4/4+0 L2 2

-Va (80
) 2°2
=(4,0)
d(4,0)=\|2-4 +(1-(=3))’
_JCo e = Jat16 58. The coordmites of thf midpoint are:
_(xitn nty
= \/% (x9 y) - ( 2 B 2 \J
=25 B ( 242 0+ 4)
49
S —_
- =(0,2)
— (=2, 1)
B B=#1) 59. The coordinates of the midpoint are:
L 1 11| ||(|||>x (x,y)=| 210 NtV
-5 | 5 ’ 2 72
— -5+11 -3+9
— 2 72
— A=, 3) _ é é
-5 22
Verifying that A ABC is a right triangle by the =(3,3)
Pythagorean Theorem:
[d(A,B)]2 +[d(B, C)]2 =[d(4, C)]2 60. The coordinates of the midpoint are:
2 _[Mtn Nty
) (2{) (x,) ( PR
16+4=20 _(2+10 -3+3
20 =20 L2 2
The area of a triangle is 4 = %bh . In this _ (E 9)
272
problem,
- (6.0)

7
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Chapter 1: Graphs

61. The coordinates of the midpoint 66. y=x"-2Jx
are(x,y)=(xl+sz,yl+Tyzj 0=0°-2J0 1=P-2/ —1=1-21
0=0 1#-1 “1=-1
:(4"'6 _3+1j (0, 0) and (1, —1) are on the graph of the
272 equation.
10 -2
:(7’7j 67. ' =x"+9
= (5,1 33=0"+9  0°=3"+9 07 =(-3)*+9
9=9 0=18 0=18
62. The coordinates of the midpoint are: (0, 3) is on the graph of the equation.
X +Xx +
(x,y):(%,¥j 68. 0 =x+1
_442 342 22=1+41 P=0+1 0'=-1+1
{ 2 2 j 8#2 1=1 0=0
5 (0, 1) and (-1, 0) are on the graph of the
= —=,— equation.
22
:(_1 _lj 69. x*+y’ =4
2 0°+22=4 (-2%+2°=4 2’42 =4
63. The coordinates of the midpoint are: 4=4 8#4 4=4
(x,7) =(x1 X 0 +)’2j (0, 2) and (JE, \/E) are on the graph of the
2 2 equation.
_(a+0 b+0
L2 2 70. x*+4y* =4
=(£,é) 0’ +4-P=4 22+4.0°=4 2°+4(1) =4
22 4=4 4=4 524
64. The coordinates of the midpoint are: (0, 1) and (2, 0) are on the graph of the equation.
(x,y)=(xl+—x2,yl+—y2j 71. (-1,0), (1, 0)
2 2
_(a+0 a+0 72. (0, 1)
L2702
i T
(aa 73. (—E,OJ,(E,OJ,(O,D
2°2
74. (-2,0),(2,0), (0,-3)
65. y=x4—\/;
0=0°-0 1=1'-VI 0=(-D'-V~I 75. (10). (0.2). (0.-2)
0=0 1#0 0£1-+/-1

(0, 0) is on the graph of the equation. 76 (2,0),(0,2),(=2,0),(0,-2)
77. (-4,0), (-1,0), (4, 0), (0, -3)

78. (-2,0), (2, 0), (0, 3)

8
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

79. y=x+2 82. y=3x-9

80. y=x-6 83. y=x"-1

i

81. y=2x+8 84. y=x’-9

10+

9
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Chapter 1: Graphs

85. y=—x’+4 89. 9x’+4y=36
Y YA
(0.9)
6_
20/ { (2.0) o
1
-2,0
2o Foal
3 J
-6
3
90. 4x’+y=4
86. y=—x’+1 Yy
yj\
YA
0.4)
2_
(0.1 L

87. 2x+3y=6 |- .-"f

10

(0,2)\
L1111 | L1 g -20
5

5_
Lﬁ:?;’ff W=0 =i - N=-13
88. Sx+2y=10 The x-intercept is x = 6.5 and the y-intercept is
) y=-13.
Y
(0.5)
||||||(2’|0)||>x
_ \ 5
5

10
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

92. y=-3x+14

93.

94.

20

| 0

1=-FH+14

|§§E.¢Esssss? v:n\ L:u wzih
The x-intercept is x =4.67 and the y-intercept is
y=14.

y=2x*-15
10
=20
Lﬁgtg.nasn y¥zin |§§5f:':-3nsizn =i
fr=zwz-1t f/
J=n y=-iE

The x-intercepts are x =—-2.74 and x=2.74.
The y-interceptis y =-15.

y==3x"+19
25

95.

Ay

2ak
|5z -2 516611

2k
|R=2.5155115 =i

[="znz+18

[=0 ."f =19
The x-intercepts are x =—-2.52 and x=2.52.
The y-interceptis y =19.

3x=2y=43 or y= 3x;43
10
-10 [ 25
=35
/,-’ F1=t3x-u3:sz
E:iﬂszsﬂz V=0 H=i Y=-ElE

The x-intercept is x =14.33 and the y-intercept
is y=-215.

96. 4x+5y=82 or y :@
25
-10 l 30
-10
‘-\.\_\_\_\\ 1=0 -4 +BE 5
Lﬁggg.s . ¥=in E:u ¥=16.4

The x-intercept is x =20.5 and the y-intercept is
y=164.

Copyright © 2017 Pearson Education, Inc.



Chapter 1: Graphs

97. 5x*+3y=37 or y=

98.

99.

—5x2 +37 Thus the new point would be
3 (2+3,5+(-2))=(5,3).
20

100. If (—1,6) is shifted 2 units left then the x

coordinate would be —1+(-2) . Ifiit is shifted 4
units up then the y-coordinate would be 6+4 .

-5 5 Thus the new point would be
/ [ \, (=14(=2),6+4) =(-3,10).
-10
101. The midpoint of ABis: D= (i, OZLO)

FARN AN

s
Lﬁgtg.?zuzsu vzi \ LEEE??zuzsui =i The midpoint of AC is: E =

| R FIFRIPE:

2
=(2,2)
/\ (6+4 0+4j
(

The midpoint of BC is: F =

[=a V=12 3FEEEE
The x-intercepts are x =-2.72 and x=2.72.
The y-intercept is y =12.33.

d(C,D)=+/(0-4)" +(3-4)’

- 2 2
22 -3y =35 or y=2E 25 —JE w17 =6
_J7

15

\ l / d(B,E) :\/(2—6)2 +(2-0)

-10 10 = (-4 +2* =16 +4
=420=2+5

d(A4,F)=+/(2-0)* +(5-0)*
0 =2? +5?
/ \ / Nrver
/ LS -

CkFo ]
[F=-w.1mzz  lv=a A BzE00l lv=n

‘F1=c.‘:x{35333 /
=i \T'h/-n.ssss?

The x-intercepts are x =—4.18 and x=4.18.
The y-interceptis y =—11.67.

If (2,5) is shifted 3 units right then the x

coordinate would be 2+ 3. If it is shifted 2 units
down then the y-coordinate would be 5+(-2).

12
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

102. Let £ =(0,0), P, =(0,4), P=(x,y)

d(B, P,)=(0-0)+(4-0)’
=16 =4

d(P, P)=(x=0) +(y—0)’

=\/x2+y2 =4

— X +y2 =16
d(Py, P)=(x—0) +(y—4)

=X’ +(y-4)?* =4 _

- X +(y-4*=16

104. d(E,132)=\/(6—(—1))2+(2—4)2

=J7* +(=2)
=J49+4
53

d(P,, P) =(4=6)" +(-5-2)?

= (=2 + (=7

Therefore,
y? =(y—4)2 =52 +(-9)’°
y' =y’ -8y +16 =\25+81
8y=16 =+/106
y=2 since [d(R,R)]" +[d(P. P)]" =[d(R, B)T,
W?iCh 2gives the triangle is a right triangle.
o +22_16 Since d (P, B,)=d(P,, P,), the triangle is
x" =12 isosceles.
x=123 Therefore, the triangle is an isosceles right

Two triangles are possible. The third vertex is

(—2\/3,2) or (2\6,2).

triangle.

105. d(Pl,Pz)=\/(0—(—2))2+(7—(—1))2
103, d(R,P)=(-4-2) +(1-1)? V22 +8" =4+ 64 =68
_JCorao N
-J36 d(Py,P)=+(3-0)" +(2-7)°
=0 _ (5 =075
d(PP) = (-4~ (=4)) +(-3-1 _
0* +(-4y d(B.P)=\(3-(D) +(2-(-D)’
~ e VFF =570

d(B.P)=J(-4-2) +(-3-1)’

=V(=6)" +(-4)’

_ 3
Since d(P,,P)=d(R,PR,), the triangle is
isosceles.

=\36+16 Since [d(R, )] +[d(P, R)]" =[d(R, )],
=J52 the triangle is also a right triangle.
-2J13 Therefore, the triangle is an isosceles right

Since [d(R, )] +[d(B, )]
the triangle is a right triangle.

=[d@B.B)I,

triangle.

Copyright © 2017 Pearson Education, Inc.



Chapter 1: Graphs

106.

107.

108.

d(R,P)=(-4-7)} +(0-2)}

=J(=11)* +(-2)
=121+4 =125
=55

d(Py, ) = (4= (=4))" +(6-0)
=82 +6> = /64136
=+/100
=10
d(B,R)=\(4-7) +(6-2)

=J(=3)?+4* =9+16
V25

5
Since [d(R,P)]" +[d(P, R)]" =[d(R.R)],
the triangle is a right triangle.

2

Let the coordinates of point B be (x, y) . Using

the midpoint formula, we can write

B —1+x8+_y
(2,3)_( PR ]

This leads to two equations we can solve.

—1+x=2 8+y:3
2

—l+x=4 8+y=6

x=5 y=-2

Point B has coordinates (5, —2) .

Let the coordinates of point B be (x, y) . Using

the midpoint formula, we can write
T+x -2+
(54)= (12222,
2 2

This leads to two equations we can solve.

7+x:5 ﬂ=_4
2 2

T+x=10 —2+y=-8

x=3 y=-6

Point B has coordinates (5, —2) .

109. Using the Pythagorean Theorem:

90* +90* = d*
8100+8100 = d>
16200 = d*

d =+/16200 =90+/2 ~127.28 feet

90 90

90 90

110. Using the Pythagorean Theorem:
60% +60* = d*
3600 +3600 = d* — 7200 = d*

d =~/7200 = 60/2 =~ 84.85 feet

6( 60

60 60

111. a. First: (90, 0), Second: (90, 90)

Third: (0, 90)

Y|

(0,90) (90,90)

X

0,0) (90,0

b. Using the distance formula:
d= J(310—90)2 +(15-90)*

=220 +(=75)* =/54025

=5v2161 = 232.43 feet

14
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Section 1.1: The Distance and Midpoint Formulas; Graphing Ulilities; Introduction to Graphing Equations

c. Using the distance formula:
d = /(300 -0) +(300—90)’ 30t

=+/300% +210% =+/134100

=30+/149 = 366.20 feet

40t

112. a. First: (60, 0), Second: (60, 60)
Third: (0, 60)

15 miles ) 5280 ft. 1 hr
1 hr 1 mile 3600 sec

d =[100% +(22¢)°
=+/10000 + 484>

22t

y

(0,60) (60,60) 114. =22 ft/sec

X

(0,0) (60,0)

b. Using the distance formula: 100 d
d= \/(180 -60)* +(20-60)°

= /1207 +(=40)* =+/16000

= 4010 = 126.49 feet

115. a. The shortest side is between £ = (2.6,1.5)

c. Using the distance formula: and P, =(2.7,1.7) . The estimate for the
d= \/(220 —0)? +(220-60)° desired intersection point is:
X +x, y+y 26+27 1.5+1.7
=~/2207 +160” =~/74000 ( ERR zjz( 2 72 j
=20~/185 = 272.03 feet _ (2 2)
272
113. The car heading east moves a distance 30¢ after
t hours. The truck heading south moves a =(2.65,1.6)

distance 40¢ after ¢+ hours. Their distance apart b. Using the distance formula:

after ¢ hours is: 2 3
d =+(2.65-1.4)> +(1.6-1.3)

=/(1.25)% +(0.3)

_ \/ﬁ
d =+/(301)" +(407) =+/1.5625+0.09
2 2
=/900¢> +1600¢ =+1.6525
=/2500¢> ~1.285 units
=50¢
15
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Chapter 1: Graphs

116. Let P, = (2010, 405) and P, = (2014, 476) . YA
The midpoint is: 8
Ntx Nty =
o= (21 202) :
2 2 B y={yx I
_(2010+2014 405+476) —
- 2 ) B
4024 881 TP Y O 3
(422 iy
2 2 LE
=(2012, 440.5)
The estimate is that net sales of Wal-Mart Stores, . 2 _
Inc. in 2012 was $440.5 billion which is $6.5 b Since x* =|x| forall x, the graphs of
billion off from the reported value. y= \/x_z and y = | x | are the same.
117. For 2004 we have the ordered pair 5
(2005,19350) and for 2015 we have the ordered c. For y= (\/; ) , the domain of the variable
pair (2015,24250) . The midpoint is x is x20; for y = x, the domain of the
( . $) B [2005+2015 19350+24250) Var1abzle x is all real numbers. Thus,
e 3= 2 ’ 2 («/;) = x only for x > 0.
B (4020 43600]
27 2 d. For y= \/x»2 , the range of the variable y is
= (2010, 21800) y=0; for y=x, the range of the variable

Using the midpoint, we estimate the poverty ¥ is all real numbers. Also,

level in 2010 to be $21,800.00. This is slightly \/)72 = x only if x > 0.
lower than the actual value. -

119. Answers will vary

118. a.
z 4 120. Answers will vary
B y=vx? 121. Answers will vary. A complete graph presents
— y=|x| enough of the graph to the viewer so they can
LU U NA L “see” the rest of the graph as an obvious
5 B 5 continuation of what is shown.
B 122. Answers will vary.
-5+
YA
S —
- =
Ll A1
- L 5
S+

16
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Section 1.2

1. 2(x+3)-1=-7

2x+6-1=-7

2x+5=-7
2x=-12

x=-6

The solution set is {—6}

2. x*—4x-12=0
(x—6)(x+2)=0
x—6=0 or x+2=0

x=06 x=-2
The solution set is {—2,6} .

3. intercepts

4. y-axis

5. 4

6. (—3,4)

7. True

8. False; a graph can be symmetric with respect to

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

12.

both coordinate axes (in such cases it will also be

symmetric with respect to the origin).
For example: x* + y? =1

9. a
10. ¢
11. y=x+2
x-intercept: y-intercept:
0=x+2 y=0+2
—2=x y=2

The intercepts are (—2,0) and (0,2).

13.

17

Yp y=x+2
5 |—
(0,2) 7
2.0 / o
|( |1 ) l L 111 KX
=5 n 5
_5 -
y=x-6
x-intercept: y-intercept:
0=x-6 y=0-6
6=x y=—6
The intercepts are (6,0) and (0,-6).
YA
3 |—
(6,0)
1 1 1
-3
J
y=2x+8
x-intercept: y-intercept:
0=2x+8 y=2(0)+8
2x = _8 y= 8
x=-4
The intercepts are (—4,0) and (0,8).
Y y=2x+8
107(0.8)
(—4,0)
L1y I T
—10 10
—10
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Chapter 1: Graphs

14. y=3x-9
x-intercept: y-intercept:
0=3x-9 y=3(0)-9
3x=9 y= -9
x=3
The intercepts are (3,0) and (0,-9).
y
10
Lo i X
—10 L /(3,0) 10
(0, _9)}_ y=3x-9
15. y=x>-1
x-intercepts: y-intercept:
0=x*-1 y=0%-1
x* =1 y=-1
x=x1

The intercepts are (—1,0), (1,0), and (0,-1).
poy=x"-1

16. y=x*-9
x-intercepts:
0=x"-9
¥’ =9

x=13

The intercepts are (-3,0), (3,0), and (0,-9).

y-intercept:
y=0*-9
y=-9

18

(_3’ O)
-10

—10

17. y=—x*+4
x-intercepts:
0=—x"+4
x’ =4

x=32

The intercepts are (—2,0), (2,0), and (0,4).

y-intercepts:
y=—(0)"+4
y=4

(0, 4)
y=—-x"+4
-2,0
§ [ ) X
_5 |
5}
18. y=-x*+1
x-intercepts: y-intercept:
0=—x>+1 y=—(0)" +1
¥ =1 y=1
x =zl

The intercepts are (—1,0), (1,0), and (0,1).
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Section 1.2: Intercepts; Symmetry; Graphing Key Equations

19. 2x+3y=6 YA
x-intercepts: y-intercept: 10, k (0, 9)
2x+3(0)=6 2(0)+3y=6
2x=6 3y=6 (2.0 [ Fl@ o
x=3 y=2 L1 11 [
—10 L 10
The intercepts are (3,0) and (0,2). B
| 9x* + 4y =36
YA
St _
~ 2x +3y =6
(0,2) \ 22. 4x°+y=4
I 1 L1 X x-intercepts: y-intercept:
-5 - (3,0) N\ 45 +0=14 400 +y=4
n 4x* =4 y=4
s [ X =1
x =zl
20. Sx+2y=10 The intercepts are (—1,0), (1,0), and (0,4).
x-intercepts: y-intercept: ? [
5x+2(0)=10 5(0)+2y =10 O 4 4y — 4
5x=10 2y =10 A
=2 =5 -1 L\ (L. 0)
. g Y | g | ’|O) L1111 X
The intercepts are (2,0) and (0,5). -5 B 5
y -
(0,5) B
Sx +2y =10 23. Vi
(2,0) b)=(3.4 57 G
L1111 |11 X ° -
=5 | 5 L
B L oz
-3} — B
21. 9% +4y =36 e L[ o
x-intercepts: y-intercept: ©=EE8H-5- @=6-
2 _ 2 —
9x> +4(0)=36  9(0)’ +4y=36 " "
9x* =36 4y =36 s
o4 y=9 (b) 5 =53 (5,.3)
x=%2 B .
The intercepts are (-2,0), (2,0), and (0,9). _5| S _I S ; >
® : [}
(©)=(5-3) | @=(-3)

19
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Chapter 1: Graphs

25. YA 30. YA
5 5
21 - =1 ©=40 [@=0
e [ o b)=(40) | “ 0
e i I A ‘ oL 5
I 5 B 5
@=C2-D - (©=@2.-1 =
s s
26. n 31. y
5 5
(42 - @=@z2 @=(0.3)
© £ )o@ .( ) ©=(0.3)
R IV B B R I N O T
-5 B 5 -5 :
[ ] — L ]
b=(4,-2)  @-=2 (0, -3)
®)=(4-2) B “.-2) (b) = (0. =39
st -5
27. ¥ 32. vi
L sk
st L
©=(52  + @=6.2) @=(3.0 [©=3.0
. - . 3,0 [®=3 0
Lo b e
- - —— =5 ~ 5
® — [ ] —
b)=(5,-2 [ G:-2) B
SE s+
28. ?\ 33. a. Intercepts: (~1,0) and (1,0)
B b. Symmetric with respect to the x-axis, y-axis,
@=11 Hc)=(1,1) and the origin.
IR A R &
s o Lo 5 34. a. Intercepts: (0,1)
L-D :(b) =.-D b. Not symmetric to the x-axis, the y-axis, nor
- the origin
.
(_Z A
29, " 35. a. Intercepts: ( s ,O) , (0,1), and (2 ,0)

=(-3,4 5 =3.4 . . .
@=¢ o ) © o( -4 b. Symmetric with respect to the y-axis.

36. a. Intercepts: (—2,0), (0,-3),and (2,0)
I I R I N A B R
=5 L 5 b. Symmetric with respect to the y-axis.

T W 37. a. Intercepts: (0,0)
3,-4b Ss-b)=G,-4

b. Symmetric with respect to the x-axis.

20
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38.

39.

40.

41.

42.

43.

44.

45.

46.

®

®

Intercepts: (-2,0), (0,2), (0,-2), and (2,

0)

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

Symmetric with respect to the x-axis, y-axis,

and the origin.

Intercepts: (—2,0), (0,0), and (2,0)

Symmetric with respect to the origin.

Intercepts: (—4,0), (0,0), and (4,0)

Symmetric with respect to the origin.
x-intercept: [—2,1] , y-intercept 0

Not symmetric to x-axis, y-axis, or origin.
x-intercept: [—1,2] , y-intercept 0

Not symmetric to x-axis, y-axis, or origin.

Intercepts: none
Symmetric with respect to the origin.

Intercepts: none
Symmetric with respect to the x-axis.

y
|\|11_11f1

X

I
=5

(=2,

]
5

—5)& =5

B (5.3)

(0, /
O%_Illlg X
\
SE 67

48.

49.

50.

21

47.

y
5 -
L (5-2)
—m0) OO (m, 0)
L g1 11 L1 X
-5 L 5
(352 ¢
5k
(=2,2)
1111 X
_5 I
75 —
yr=x+4
x-intercepts: y-intercepts:
0’ =x+4 Y2 =0+4
—4=x y2 =4
y=12

The intercepts are (—4,0), (0,—2) and (0,2).

Test x-axis symmetry: Let y=—y

(—y)2 =x+4
y2 =x+4 same

Test y-axis symmetry: Let x = —x

y? = —x+4 different

Test origin symmetry: Let x=—x and y=—y.

(—y)2 =-x+4
y* = —x+4 different

Therefore, the graph will have x-axis symmetry.

y2 =x+9

x-intercepts: y-intercepts:

(0)> =—x+9 y2=0+9
0=-x+9 y? =9
x=9 y=13

The intercepts are (—9,0), (0,—3) and (0,3).

Test x-axis symmetry: Let y =—y

(—y)2 =x+9
y2 =x+9 same
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Chapter 1: Graphs

51.

52.

Test y-axis symmetry: Let x = —x

y? =—x+9 different

Test origin symmetry: Let x=—x and y=—-y.

(—y)2 =-x+9

y? =—x+9 different

Therefore, the graph will have x-axis symmetry.

P
x-intercepts:
0=3x
0=x

The only intercept is (0,0).

y-intercepts:

y:%:()

Test x-axis symmetry: Let y =—y

-y = Jx different

Test y-axis symmetry: Let x =—x

y= Y=x =-3x different

Test origin symmetry: Let x=—x and y=—y
y=¥r=Ax

y =3/x same

Therefore, the graph will have origin symmetry.

y=3x
x-intercepts:
0=3/x
0=x

The only intercept is (0,0) .

y-intercepts:

y=30=0

Test x-axis symmetry: Let y =—y

—y =[x different

Test y-axis symmetry: Let x = —x

y= I=x ==3x different

Test origin symmetry: Let x=—x and y=—y
—y=3x=-x

y=3x same

Therefore, the graph will have origin symmetry.

53.

54.

X +y-9=0
x-intercepts: y-intercepts:
x*=9=0 0°+y-9=0
x* =9 y=9
x=13

The intercepts are (-3,0), (3,0), and (0,9).

Test x-axis symmetry: Let y =—y

x> —y—9=0 different
Test y-axis symmetry: Let x =—x
(—x)2 +y-9=0

x° +y—-9=0 same
Test origin symmetry: Let x=—x and y=—y
(—x)2 -y-9=0

x*—y-9=0 different

Therefore, the graph will have y-axis symmetry.

X —y-4=0
x-intercepts: y-intercept:
X —0-4=0 0*-y-4=0
=4 —y=4
x=12 y=-4

The intercepts are (-2,0), (2,0), and (0,-4).
Test x-axis symmetry: Let y =—y
Xt - (-y)-4=0

x> +y—4=0 different

Test y-axis symmetry: Let x =—x
(—x)2 -y-4=0

xz—y—4=0 same

Test origin symmetry: Let x=—x and y=—y

(=)' ~(5)-4=0
x? +y—-4=0 different

Therefore, the graph will have y-axis symmetry.
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Section 1.2: Intercepts; Symmetry; Graphing Key Equations

55. 9x? +4y* =36 57. y=x"-27
x-intercepts: y-intercepts: x-intercepts: y-intercepts:
9x” +4(0)° =36 9(0)* +4y> =36 0=x’-27 y=0"-27
9x? =36 4y* =36 X =27 y=-27
X’ =4 y2 =9 x=3
x=12 y=13 The intercepts are (3,0) and (0,-27).

The intercepts are (-2,0),(2,0), (0,-3), and Test x-axis symmetry: Let y =

(0.3). —y=x}~27 different
Test x-axis symmetry: Let y =—y

Test y-axis symmetry: Let x =—x
9x +4(-y)’ =36 y=(ox) —27
9x? +4y* =36 same

y=-x-27 different
Test y-axis symmetry: Let x = —x

9(~x)’ +4y* =36
9x? +4y2 =36 same

Test origin symmetry: Let x=—x and y=—y

-y= (—x)3 -27

3 .
Test origin symmetry: Let x=—x and y=-y y=x"+27 different

9(—x)2 +4(- y)2 =36 Therefore, the graph has none of the indicated
) ) symmetries.

9x“ +4y° =36 same
Therefore, the graph will have x-axis, y-axis, and 58. y=x"'-1
origin symmetry. x-intercepts: y-intercepts:

0=x"-1 =0*-1
56. 4x2+)% =4 \ y_ 1
x-intercepts: y-intercepts: x =1 r=
4x7 +02 = 4 4(0) +)* =4 x=xl
4 4 s 4 The intercepts are (—1,0), (1,0), and (0,-1).
X = Yo =
21 p=42 Test x-axis symmetry: Let y =—y
x°= ==t

=+ —y=x" -1 different

The intercepts are (-1,0), (1,0), (0,-2), and Test y-axis symmetry: Let x =—x
4
(0,2) y:(—x) -1
4
Test x-axis symmetry: Let y =—y y=x -1 same
4% + (—y)2 =4 Test origin symmetry: Let x=-x and y =—y
4
4x* +y* =4 same —y=(-x) -1

Test y-axis symmetry: Let x = —x —y=x"-1 different
4(—x)2 +y2 =4 Therefore, the graph will have y-axis symmetry.

4x* +y* =4 same

Test origin symmetry: Let x=—x and y=—y
2 2

A+ (-0 =4
4x* +y2 =4 same

Therefore, the graph will have x-axis, y-axis, and
origin symmetry.

23
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Chapter 1: Graphs

59.

60.

61.

y=x*-3x—4

x-intercepts: y-intercepts:
0=x"-3x—4 y=0>-3(0)-4
0=(x—4)(x+1) y=—4

x=4 or x=-1
The intercepts are (4,0), (-

Test x-axis symmetry: Let y =—y
—y=x?-3x—4 different

Test y-axis symmetry: Let x = —x
y= (—x)2 -3(-x)-4
y=x*+3x—4 different

Test origin symmetry: Let x=—-x and y=—y
2

—y=(-x)" =3(-x)-4

—y=x*+3x—4 different

Therefore, the graph has none of the indicated
symmetries.

y=x"+4

x-intercepts: y-intercepts:
0=2x"+4 y=0"+4

x’=—4 y=4

no real solution
The only intercept is (0,4).

Test x-axis symmetry: Let y =—y

—y =x*+4 different

Test y-axis symmetry: Let x = —x
y= (—x)2 +4

y= x* +4 same
Test origin symmetry: Let x=—x and y=—y

-y = (—x)2 +4

—y =x*+4 different

Therefore, the graph will have y-axis symmetry.

3x
x> +9
x-intercepts:

y-intercepts:

1,0), and (0,—4).

62.

3(0
0= 23x y= 2( ) _9_,
X +9 0°+9 9
3x=0
x=0

The only intercept is (0,0) .

Test x-axis symmetry: Let y =—y
3x
x°+9

different

-y =

Test y-axis symmetry: Let x = —x

3(=x)
(—x)2 +9
y=- 3x different

2 +9

Test origin symmetry: Let x=—x and y=-y
3(=x)
(—x)* +9
3x
x> +9

—y=

3x
=— same
X" +9

Therefore, the graph has origin symmetry.

_ x4
7 2x
x-intercepts: y-intercepts:
x* -4 0*-4 -4
0 = y = = —
2x 2(0) 0
x*-4=0 undefined
x2=4
x=x2

The intercepts are (—2,0) and (2,0).

Test x-axis symmetry: Let y =—y

x* -4

-y = different

2x
Test y-axis symmetry: Let x = —x

_(=x) -4

"7y

2
y=="% different

2x

Copyright © 2017 Pearson Education, Inc.



63.

64.

Test origin symmetry: Let x=—x and y=—y

() -4
_ x* -4
7 —2x
y= x4 same
2x

Therefore, the graph has origin symmetry.

3

y= -Xx
x2-9
x-intercepts: y-intercepts:
3 3
- -0 0
0 = 2x y= 2— ==
x°=9 0°-9 -9
x> =0
x=0

The only intercept is (0,0).
Test x-axis symmetry: Let y =—y

3
—X

—y=
x2-9
3

y= different
x°=9

Test y-axis symmetry: Let x = —x
()
() -9
e

y:
x2-9

y:

different

Test origin symmetry: Let x=—-x and y=—y

(=)

—y=

(=x)" -9
_y— x3
x2-9
.3
y= same
x2-9

Therefore, the graph has origin symmetry.

x*+1

2x°
x-intercepts:

y:

y-intercepts:

65.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

‘i y_04+1 1
_X B 570
0= 2x° 2(0) 0
=1 undefined

no real solution

There are no intercepts for the graph of this
equation.

Test x-axis symmetry: Let y =—y

x*+1

—y= different
d 2x°

Test y-axis symmetry: Let x = —x
4

(—x) +1

2(=x)

x*+1

253
Test origin symmetry: Let x=—x and y=—y
(—x)* +1

2(=x)
1
—y=

-2x°
4

y:

y= different

—— same
2x

Therefore, the graph has origin symmetry.
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66. x=)> 71. If the point (a,4) is on the graph of
z_ y =x* +3x, then we have
T+ 4=a*+3a
[(1,1) 0=a’+3a—4
L P X 0=(a+4)(a-1)
=5 (0,0)P 5 a+4=0 or a-1=0
[(1,-1) a=-4 a=1
| Thus, a=—-4 or a=1.
_5 L
72. If the point (a,—5) is on the graph of
67. y=x/; y = x* +6x , then we have
%‘_ —5=a’+6a
Tk =a’ +6a+
(4 2) 0=a’+6a+5
(1, 1) 0=(a+5)(a+1)
R aBE R a+5=0 or a+1=0
=5  (0,0)} 5 a=-5 a=-1
— Thus, a=-5 or a=-1.
sk 73. a. 0=x*-5
x*=5
68. y=1 x=4/5
X y The x-intercepts are x = —/5 and x=+/5.
5 y=(0)-5=-5

The y-interceptis y =-5.
The intercepts are (—\/g ,O) , (\/g ,O) , and
(0,-5).

b. x-axis (replace y by —y):
—y=x"-5

y=5-x" different
69. If the point (3,b) is on the graph of y =4x+1, y-axis (replace x by —x ):
then we have b=4(3)+1=12+1=13 y=(=x)’=5=x*-5 same

Thus, b=13. origin (replace x by —x and y by —y):

70. If the point (=2,b) is on the graph of -y= (—x)2 -5
2x+3y =2, then we have
2(-2)+3(b)=2

-4+3b=2
3b=6
b=2

Thus, b=2.

y=5-x* different

The equation has y-axis symmetry.

26
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74.

C.

a.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

2
y=x"-5
Additional points:

by yzx2 -5
1| y=1"-5=-4
—1 | from symmetry

(x.7)

2 | y=2"-5=-1

—2 | from symmetry

Yy
5

(V5. (ﬂ
| | 1
=5

(=2, —1)
(=1, -4)

(V5,0)
(I
2, -1)

(1, —4)

“Teo. -5)
0=x"-8
x* =8
x=422
The x-intercepts are x = -24/2 and
x=24/2.
y=(0)-8=-8

The y-intercept is y =—8.
The intercepts are (—2\/5 R 0) , (2\/5 R 0) ,and
(0,-8).
x-axis (replace y by —y):
—y=x*-8
y=8-x" different
y-axis (replace x by —x ):
y= (—x)2 —8=x"—-8 same
origin (replace x by —x and y by —y):
-y= (—x)2 -8
y=8—x? different

The equation has y-axis symmetry.

27

75.

C.

2
y=x" -8
Additional points:

X y=x2—5

1 | y=1"-8=-7
—1 | from symmetry
2 | y=2"-8=—4

(x.7)

—2 | from symmetry

y

(-2V2,0)

—
|
N
|
&~
=z
T TTTTTT

0. =8)
x—(0)=-9
x=-9

The x-intercept is x =-9..
(0)-»*=-9
_y2 =9

y2 =9 — y=13
The y-intercepts are y =-3 and y =3.
The intercepts are (—9,0), (0,-3), and
(0.3).
x-axis (replace y by —y):
x=(-y )2 =-9
Xx— y2 =-9 same
y-axis (replace x by —x ):
—x—-y*=-9
x+y* =9 different
origin (replace x by —x and y by —y):
—x—(-y )2 =-9
—x—y*=-9
x+y* =9 different

The equation has x-axis symmetry.
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c. x—y2=—9 or x=y2—9

76.

Additional points:

y X = y2 -9 (x,y)
2 [ x=2"-9=-5 (-5,2)
-2 | from symmetry (—5,—2)

y
SW
0,3) [
5.2 ( )._,_,
1 K/ll IR
(—9,0)\\\‘i -
(—5,—2)\»\,
0,-3) [
-5
x+(0)’ =4
x=4
The x-intercept is x =4.
(0)+y2 =4

y2=4 — y=12

The y-intercepts are y =-2 and y=2.

The intercepts are (4,0), (0,-2), and
(0.2).
x-axis (replace y by —y):
x+(-y)’ =4

x+y” =4 same
y-axis (replace x by —x):
~x+y* =4

x—y* =—4 different

origin (replace x by —x and y by —y):
—x+(- y)2 =4

—x+y*=4

x—y* =—4 different

The equation has x-axis symmetry.

x+y" =4 or x=4-)"
Additional points:

77. a. x*+(0)
X

y | x=4-y" | (xy)
1| x=4-1"=3 | (3,1)
—1 | from symmetry (3,—1)

y
5
\_(0, 2)

N I I I |
=5

<« T0,-2)

_5_

-9

’=9
x=13
The x-intercepts are x=-3 and x=3.

(0)* +)* =9
»=9
y=13
The y-intercepts are y =-3 and y =3.
The intercepts are (-3,0), (3,0), (0,-3),
and (0,3).
x-axis (replace y by —y):
X+ (—y)2 =9
x° +y2 =9 same
y-axis (replace x by —x):
(—x)2 +y*=9
x° +y2 =9 same
origin (replace x by —x and y by —y):
(=x)" +(-) =9
x> +1y* =9 same

The equation has x-axis symmetry, y-axis
symmetry, and origin symmetry.
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-5
| (0~ _3)
75 -
2 2

x*+(0)" =16
x> =16
x=%4

The x-intercepts are x=—4 and x=4.
(0)* +)% =16
y? =16
y=14

The y-intercepts are y =—4 and y =4.
The intercepts are (—4,0), (4,0), (0,—-4),
and (0,4).
x-axis (replace y by —y):
x* + (—y)2 =16

x> +y? =16 same
y-axis (replace x by —x ):
(—x)2 +y? =16

x* +y* =16 same
origin (replace x by —x and y by —y):
() +(=2) =16

x? +y2 =16 same

The equation has x-axis symmetry, y-axis
symmetry, and origin symmetry.

79.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

0=x"—4x

0=x(x2—4)

x=0 or x’-4=0
x’=4
x=312

The x-intercepts are x=0, x =-2, and
x=2.

y=0’-4(0)=0
The y-interceptis y=0.
The intercepts are (0,0), (-2,0), and
(2,0).
x-axis (replace y by —y):
—y=x"—4x
y=4x-x" different
y-axis (replace x by —x ):
y= (=)' =4(=)
y=—x>+4x different
origin (replace x by —x and y by —y):
=) =4(-x)
—y=—x>+4x
y=x"—4x same
The equation has origin symmetry.

y= x* —4x
Additional points:

X y=x"—4x (x,y)
1| y="-4(1)=-3](1,-3)
—1| from symmetry (—1,3)

y
5

(—1,3)

2,0

(I | |) | ] E2’|0)| X
-5 5
0,0

(0.0) AV
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Chapter 1: Graphs

80.

0=x"-x
Ozx(xz—l)
x=0 or x*-1=0
=1
x=x1
The x-intercepts are x=0, x=-1, and
x=1.
y=0’-(0)=0

The y-interceptis y =0.

The intercepts are (0,0), (-1,0), and

(1,0).

x-axis (replace y by —y):

3
-y=x"-x

y=x-x different

y-axis (replace x by —x):
3
y= (=) ==

y=-x+x different

origin (replace x by —x and y by —y):

—y=(=x)" (%)

—y=—x+x

3

y=x"—Xx same

The equation has origin symmetry.

3

y=x —Xx
Additional points:
X y= x° —4x (x,y)
2 y=2-(2)=6| (2.6)
=2 | from symmetry (—2, —6)

81.

82.

83.

84.

85.

For a graph with origin symmetry, if the point
(a,b) is on the graph, then so is the point
(—a,=b) . Since the point (1,2) is on the graph
of an equation with origin symmetry, the point
(—1, —2) must also be on the graph.

For a graph with y-axis symmetry, if the point
(a,b) is on the graph, then so is the point

(—a,b) . Since 6 is an x-intercept in this case, the
point (6,0) is on the graph of the equation. Due
to the y-axis symmetry, the point (—6,0) must
also be on the graph. Therefore, —6 is another x-
intercept.

For a graph with origin symmetry, if the point
(a,b) is on the graph, then so is the point
(-a,—b) . Since —4 is an x-intercept in this case,
the point (—4,0) is on the graph of the equation.
Due to the origin symmetry, the point (4,0)

must also be on the graph. Therefore, 4 is
another x-intercept.

For a graph with x-axis symmetry, if the point
(a,b) is on the graph, then so is the point
(a,—b). Since 2 is a y-intercept in this case, the
point (O, 2) is on the graph of the equation. Due
to the x-axis symmetry, the point (0,-2) must

also be on the graph. Therefore, —2 is another y-
intercept.

a. (x2 +y? —x)z =x*+y?
x-intercepts:
2
(+* +(0) =x) =" +(0)"
(x2 —x)2 = x*?

o2+t =4

¥ -2x'=0
X’ (x—2)=0
X=0 or x-2=0
x=0 x=2
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86.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

y-intercepts:

(yz =y2
yt=y
Yoyt =0
32 yz—l):
y2=0 or y*-1=0
y=0 y2—1
y=xI1

The intercepts are (0,0), (2,0), (0,-1),
and (0,1).
Test x-axis symmetry: Let y =—y

(x2 +(—y)2 —x)

2
(x2 +° —x) =x’+)* same

2
=2 +(~y)’

Test y-axis symmetry: Let x = —x
2
(=) 407 (=) =(=x)" 47

2
(x2 +y? +x) =x?+y* different

Test origin symmetry: Let x=—x and y=-y
2

(=) + (=) =(=2)) =(=x)" +(=»)’

2
(x2 +y? +x) =x*+y* different

Thus, the graph will have x-axis symmetry.

16y =120x - 225
x-intercepts:
16y* =120(0)-225

16y* =225
2__225
16

no real solution

y-intercepts:
16(0)° =120x-225

0=120x-225

—120x = -225
=225 15
X=—=—
-120 8

The only intercept is (%,Oj .

b. Test x-axis symmetry: Let y=—y
16(~y)” =120x-225
16y? =120x—225 same

Test y-axis symmetry: Let x = —x
16y” =120(-x)-225
16> =—120x-225 different

Test origin symmetry: Let x=—x and y=—y
16(~y)” =120(-x)-225
16y* =—120x-225 different

Thus, the graph will have x-axis symmetry.

87. Answers will vary. One example:

y

/
14

88. Answers will vary

89. Answers will vary.

Case 1: Graph has x-axis and y-axis symmetry,
show origin symmetry.

(x,) on graph — (x,—y) on graph

(from x-axis symmetry)

(x,—y) on graph — (—x,—y) on graph

(from y-axis symmetry )

Since the point (—x,—y) is also on the graph, the
graph has origin symmetry.

Case 2: Graph has x-axis and origin symmetry,
show y-axis symmetry.
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Chapter 1: Graphs

x,y) on graph — (x,—y) on graph Section 1.3

from x-axis symmet
ymmetry) 1. 2x7+5x42=0

(
(
() i e

from origin symmetry) 2x4+1=0  or x42=0
Since the point (—x, y) is also on the graph, the 2 =—1 =
graph has y-axis symmetry. 1
x=—=
2

Case 3: Graph has y-axis and origin symmetry,

show x-axis symmetry. The solution set is {—2,—1} .
(x,y) on graph — (—x, y) on graph 2

from y-axis symmet;
( Yaxis sym ry) 2. 2x+3:4(x—1)+1

—x, h — (x,— h
(—x,») on graph — (x,—y) on grap 2x+3=4x—-4+1

fr igi t
(. omorlgm.symme ry). et 3 dr—3
Since the pomt. (x,—y) is also on the graph, the D 43=_3
graph has x-axis symmetry. r=—6
90. Answers may vary. The graph must contain the x=3
points (-2,5), (~1,3),and (0,2). For the The solution set is {3} .
htob tric about the y-axis, th h
graph to be sy@me ric a. out the y-axis, the grap 3. ZERO
must also contain the points (2,5) and (1,3)
(note that (0, 2) is on the y-axis). 4. False; exact solutions are obtained, in general, if
the solution is a rational number. For irrational
For the graph to also be symmetric with respect solutions, approximate answers are typically
to the x-axis, the graph must also contain the given, though some utilities can express certain
points (_2 _5) (_1 _3) (0 _2) (2 _5) and irrational expressions in exact form.
(1,—3) . Recall that a graph with two of the 5. x’—4x+2=0; Use ZERO (or ROOT) on the
symmetries (x-axis, y-axis, origin) will graph of y, = X —4x+2.
necessarily have the third. Therefore, if the
original graph with y-axis symmetry also has x- 10
axis symmetry, then it will also have origin
symmetry.
5

-5
Zxro !r

e T e
-10

10

et

2k
n=.Ez01BBB7

-10

=0

32
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Section 1.3: Solving Equations Using a Graphing Utlilty

—x*+1=2x%-3; Use INTERSECT on the

10 8
/ graphs of y, =—x*+1 and y, =2x% 3.
-5 5
; 10 10
2k \ / \ /
w=l.67E1E08 IY=0
S 5 5 -5 5
The solution set is {~2.21,0.54,1.68} . 'f\m /\F/\
Inkergseckion Inkerseckion
w=-1.111788 I'=-.F2Z7HEY w=1.111i7BE8 [Y=-Ez7HEY

6. x’—8x+1=0; Use ZERO (or ROOT) on the
graph of y, =x’ —8x+1.
10

10

2EF
H=.AzEzuEEl [v=n
-10

2Rk
H=-z.BEE9ED [v=0
-10

10

L
HEe.reETezE V=0

-10
The solution set is {-2.89,0.13,2.76} .

7. —2x*+5=3x-2; Use INTERSECT on the
graphs of y, =—2x*+5 and y, =3x-2.
10 10
B e . s b .
Interﬁj \ Inter’rﬂ{:{ \
W=-1ELz8z0 |¥=-p.6R1B1H W=1 1524158y IY=1 4E0ZYHAS

-15 -15

The solution set is {-1.55,1.15} .

33

-10 -10

The solution set is {-1.11,1.11} .

9. x*—2x’+3x-1=0; Use ZERO (or ROOT) on
the graph of y, = x*—2x* +3x-1.

5 5
\ [ / 3 _3 \ [ / 3
ﬁgt;.ii?ﬁﬂl ﬁg.?sassﬁ:n
-5 -5
The solution set is {-1.12,0.36} .
10. 3x* —x®+4x* =5=0; Use ZERO (or ROOT)
on the graph of y, = 3xt —x +4x? -5,
5 5
[ I I P U I
\l/ ek
H- 5'1555‘12 =0 H=.0zaBE408 1Y=0
-10 -10
The solution set is {-0.85,0.94} .
1. —x° —%xz +%x+2 =0;
Use ZERO (or ROOT) on the graph of
v =-x=(5/3)x> +(7/2)x+2.
5 5
, e . s N 5
Zeky v ' \ ZRF ‘I\-/r \
H=-z.691087 1¥=0 W= 43GERZE V=0

-5 -5
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Chapter 1: Graphs

W

\
WL

Fa
1.E14983F
-5

The solution set is {-2.69,-0.49,1.51} .

2%
W=

15

12 —x* +3x%° +%x2 —?x+2 =0; Use ZERO (or

ROOT) on the graph of
yi=-x" 432 +(7/3)x* = (15/2)x +2.

10 10

-5 - 5 -5 l F/ Wl
ek Z2eFn
u=-1.BY406E [Y=-1E-1 = F0E1zELF (V=0
-5 -5
10 10
-5 ] f\}A]‘ 5 -5 fv
ZRF ZRE
w=l.xiyzzez [y=0 WEENEEFOEL [V=-ZE-1:
-5 -5

The solution set is {-1.64,0.31,1.31,3.02} .

24 53,5 2.1
13. 3x 2x +2x— 3x +2

Use INTERSECT on the graphs of
¥ =—(2/3)x* =2 +(5/2)x and
v, =—(2/3)x* +1/2.
5 5

Inkgrseckion Inkersection
W="Z.BEEEFL ¥="4.94B7E1 [ Bex ] g Sl EEe L

-8 -8

(%))

ﬁJE‘Q 2 -4 ﬁ_/ta 2
Inkerseckion l ‘V Inkarseckion l /‘V
A= A8E17EL7 W= MPNENNER A=l ¥=-.166E667

14.

15.

16.

34

-8 -8
The solution set is {-2.86,—1.34,0.20,1.00} .

%x3 —5x=%x2 -4

Use INTERSECT on the graphs of
y,=x/4-5x and y, =x*/5-4 and a
standard viewing window (—10 to 10 for both x

i o

Intsrsgckion
n=.B i

Y=-IBTE

Interseckion
n=MHPELER

=0

The solution set is {-4.47,0.80,4.47} .

xt =5 +2x+11=0
Use ZERO (or ROOT) on the graph of
» =x*—5x* +2x+11.

15

-5
There are no real solutions.

-3x* +8x% —2x-9=0
Use ZERO (or ROOT) on the graph of
= =3x* +8x% —2x-9.

5

]

W

-15
There are no real solutions.
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17. 2(3+2x)=3(x—-4)
6+4x=3x-12
6+4x-6=3x-12-6
4x =3x-18
4x—-3x=3x—-18-3x
x=-18
The solution set is {—18]} .

18. 3(2-x)=2x-1
6-3x=2x-1
6-3x-6=2x—-1-6
—3x=2x-7
—3x-2x=2x-7-2x
=Sx=-7
se_ 7
-5 =5

x=—

5

The solution set is {%} .

19. 8x—(2x+1)=3x—13
8x—-2x-1=3x-13
6x—1=3x-13
6x—1+1=3x—-13+1
6x=3x—-12
6x—-3x=3x-12-3x
3x=-12
3x -12
33
x=—4
The solution set is {—4] .

20, 5—(2x-1)=10-x
5-2x+1=10—x
2x+6=10—-x
—2x+6+2x=10—x+2x
6=10+x
6-10=10+x-10
—4=x
The solution set is {—4] .

Section 1.3: Solving Equations Using a Graphing Utlilty

x+1 x+2
21. —+ =
3 7

x+1 x+2
Zl(T]+2l( 7 ]:21(5)
Tx+7+3x+6=105
10x+13 =105
10x+13-13=105-13
10x =92
lox _92
10 10
46
5

5

X

The solution set is {%} .

2x+1

22, +16 =3x

3(2x3+1+16j=3'3x

2x+1+48=9x
2x+49 =9x
2x+49-2x=9x-2x
49="7x
M _Ix
7 7
x=17
The solution set is {7} .

—_

9.

y=3
The solution set is {3} .

35
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Chapter 1: Graphs

24. 2o5=2

8—10y-8=18-8
~10y =10
-1y _ 10
-10 -10
y=-1
The solution set is {—1} .

25, (x+7)(x=D=(x+1)’
x*—x+7x-T=x>+2x+1
X +6x—7=x"+2x+1
X +6x—7-x* =x* +2x+1-x7
6x—7=2x+1
6x—7—-2x=2x+1-2x
4x-7=1
4x-T7+7=1+7
4x=8
4x 8

—=x=2

4 4
The solution set is {2} .

26, (x+2)(x-3)=(x-3)
x2+2x-3x-6=x>—6x+9
xP-x-6=x>-6x+9
x-x—6-xr=x>—6x+9-x>
-x—6=—-6x+9
—-Xx—6+6x=—-6x+9+6x
5x-6=9
5x-6+6=9+6
5x=15
sx_1s
5 5
x=3
The solution set is {3} .

27.

28.

29.

30.

31.

x*=3x-28=0
(x=7)(x+4)=28
x=7=0 or x+4=0
x=7 x=-4
The solution set is {-4,7} .

x> =7x-18=0
(x=9)(x+2)=0
x=9=0 or x+2=0
x=9 x=-2
The solution set is {-2,9} .

3x? =4x+4
3x* —4x-4=0
(3x+2)(x—2)=0
3x+2=0 or x—-2=0

3x=-2 x=2
2

x=——
3

The solution set is {—%,2}.

5x =13x+6
557 —13x—6=0
(5x+2)(x-3)=0
5x+2=0 or x—3=0

S5x=-2 x=3
2

xX=—-—
5

The solution set is {—

| o
w
%/_/

(x+1)(x=2)(x+2)=

x+1=0 or x—2=0 or x+2=0

x=-1 x=2

The solution set is {-2,—1,2} .
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32.

33.

34.

35.

X +2x* -9x—18=0

(x* +257 ) +(-9x-18) =0
X (x+2)- )=0
x+2 ( 9)
(x+2)(x=3)(x+3)=0
x+2=0 or x-3=0 or x+3=0

x=-2 x=3
The solution set is {-3,-2,3} .

Jx+1=4
() =
x+1=16
x+1-1=16-1
x=15
Check:
Vis+1=4
V16 =4
4=4T
The solution set is {15} .

Vx-=2=3
2
(Vx-2) =3
x—2=9
x—242=942

x=11
Check:

V11-2 =3
Vo =3
3=3 T
The solution set is {11} .

(x+2

x=-3

2 3 —8
+

x+2 x—-1 5

LCDZS(x—I)(x+2)

Multiply both sides of the equation by the LCD.

This yields the equation

Section 1.3: Solving Equations Using a Graphing Utlilty

2-5(x=1)+3-5(x+2)==8(x—1)(x+2)
10(x=1)+15(x+2) = -8(x” +x-2)
10x-10+15x+30 = —8x> —8x+16
25x+20=-8x" —8x+16

8x2 +33x+4=0
(8x+1)(x+4)=0

8x+1=0 or x+4=0
8qx=-1 x=-4

1

x=—-=

8

The solution set is {—4,—%} .

3, L5 _21
x+l x-4 4

LCD = 4(x—4)(x+l)
Multiply both sides of the equation by the LCD.
This gives the equation

4(x—4)—5-4(x+1)=21(x—4)(x+1)
4(x—4)—20(x+1)=21(x2 —3x—4)
4x—-16-20x-20=21x> —63x -84
~16x—36=21x* —63x—84
0=21x>—47x—48
0=(x-3)(21x+16)
x—-3=0 or 2Ix+16=0

x=3 2lx=-16
16

x=—-—

21

The solution set is {—%,3} .

37
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Chapter 1: Graphs

Section 1.4 15. a. Slope= 1-2 1

1-(-2) 3

1. undefined; 0

b. If x increases by 3 units, y will decrease
2. 3;2

) by 1 unit.
x-intercept: 2x+3(0)=6
2x=6 _
. 16. a. Slope= 2-1 1
x=3 2-(-1) 3
-intercept: 2(0)+3y =6
g pe: 20) 3y -6 b. If x increases by 3 units, y will increase
§= 2 by 1 unit.
y,=»n 0-3 3
- T 17. Slope= e
3. True P X,—x; 4-2 2
4. False; the slope is % YA
8_
2y=3x+5 -
=242
4 2 2
?
5. True; 2(1)+(2)=4 L1 ]
) —
2+2=4 -2
4=4 True
_Ymn _4-2_ 2
6. m; =m, ; y-intercepts; m, -m, =—1 18. Slope = =—=-2

x-x 3-4 -1

9. False; perpendicular lines have slopes that are

opposite-reciprocals of each other. | X
10. d
11. ¢
19. Slope=22"21 -3 _—2_1
12. b X-x 2-(=2) 4 2
1— | YA
13. a. Slope=—F-=— 5
2-0 2 \_
b. If x increases by 2 units, y will increase 2,3) (2 D
by 1 unit. N B [
y 1 uni s - i~
14. a. Slope= =0 __1 L
-2-0 2 ~

-

b. If x increases by 2 units, y will decrease
by 1 unit.

38
Copyright © 2017 Pearson Education, Inc.



Section 1.4: Lines

20. Slope = S B 371 =z 24. Slope = Y2 =N =ﬂ=g undefined.
x-x 2-(-1) 3 X,=x, 2-2 0
YA
5_
(_1,1) d — 1(2,2)
|||/|||||>x AN B SR
-5 B 5 -5 L Je.os ™
-5+ 5 !
21, Slope=22"20_1=CD _0_, 25.
Xx—-x 2-(3) 5
5

Y ¥

_S—
26.
22, Slope=2=0 272 _0 _
x-x -5-4 -9
YA
5_
=52 - 42
IR B R A
-5 B 5
sk
2-2 4 27.
23. SlOPeZyz_yl =—=—"—=— undefined.
x,—x —l1-(=1) 0
Jh
5_
129 [
I B .
-5 B 5
-1,-2)e -
s

39
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Chapter 1: Graphs

Sl
29. P=(-13)im=0
YA
5_
S P=(-1,3)]- -
I R I B A
- L 5
5
30. P=(2,-4);m=0
.‘I
s
T I A AR .
5 B 5
P = (2.-4)
sl

31. P=(0,3); slope undefined

¥
5

P =(0,3)4

T

- 5‘

L 11 1 1
5

L

(note: the line is the y-axis)

32.

33.

34.

3s.

P =(-2,0); slope undefined

[ T e
5

Slope =4 = ? ; point: (1,2)

If x increases by 1 unit, then y increases by 4
units.

Answers will vary. Three possible points are:
x=1+1=2 and y=2+4=6

(2.6
x=2+1=3 and y=6+4=10
(3,10)
x=3+1=4 and y=10+4=14
(4,14)

Slope =2 = % ; point: (-2,3)

If x increases by 1 unit, then y increases by 2
units.

Answers will vary. Three possible points are:
x=-2+1=-1 and y=3+2=5

(-L5)

x==1+1=0 and y=5+2=7
(0.7)

x=0+1=1and y=7+2=9
(1.9)

Slope = —% = _73 ; point: (2,-4)

If x increases by 2 units, then y decreases by 3
units.

Answers will vary. Three possible points are:
x=2+42=4 and y=—4-3=-7

(4.-7)

x=442=6 and y=-7-3=-10
(6,—10)

x=6+2=8 and y=-10-3=-13
(8,-13)
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36. Slope =§;point: (-3,2)

37.

38.

39.

If x increases by 3 units, then y increases by 4
units.

Answers will vary. Three possible points are:
x=-343=0 and y=2+4=6

(0.6)

x=0+3=3 and y=6+4=10
(3,10)

x=3+3=6 and y=10+4=14
(6,14)

Slope = -2 = _TZ; point: (-2,-3)

If x increases by 1 unit, then y decreases by 2
units.

Answers will vary. Three possible points are:
x=-2+1=-1and y=-3-2=-5

(-1-5)

x=-1+1=0 and y=-5-2=-7
(0.-7)

x=0+1=1and y=-7-2=-9

(1-9)

Slope =-1= _Tl ; point: (4,1)

If x increases by | unit, then y decreases by 1
unit.
Answers will vary. Three possible points are:
x=4+1=5 and y=1-1=0

(5.0)
x=5+1=6 and y=0-1=-1

(6.-1)
x=6+1=7 and y=—-1-1=-2

(7.-2)

(0, 0) and (2, 1) are points on the line.
Slope = ﬁ = l
2-0 2
y-intercept is 0; using y =mx +b:
1
=—x+0
d 2
2y=x
0=x-2y

x—=2y=0 or y=%x

Section 1.4: Lines

40. (0, 0) and (-2, 1) are points on the line.

41.

42.

43.

44.

Slope = 170 =L=—l
-2-0 -2 2

y-intercept is 0; using y =mx+b:

1
=——x+0

)

2y =—x

x+2y=0

1
x+2y=0 or y=—5x

(=1, 3) and (1, 1) are points on the line.

Slope = 1=3 :_—2:—1
1-(-1) 2
Using y -y, = m(x-x,)
y=l=-1(x-1)
y=l=-x+1
y=—x+2

x+y=2ory=—-x+2

(=1, 1) and (2, 2) are points on the line.
2-1 1

2—(-1) 3

Using y — y; = m(x—x;)

y—lzé(x—(—l))

Slope =

1
y=1l=—(x+1)

—l=—x+—=
FTIERTS

12
YT

x-3y=—4 or y=%x+%

y=y=m(x-x)), m=2
y=3=2(x-3)
y—=3=2x-6
y=2x-3
2x—y=3 or y=2x-3

y=n=mx-x), m=-1

y=2=—-1(x-1)
y=2=—=x+1
y=-x+3

xt+y=3 ory=—x+3
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Chapter 1: Graphs

45. y-y=m(x-x), m= —% 50. Slope :%; containing the point (3, 1)

y—2:—l(x—1) Y=y =m(x—x;)
1

y=l==(x-3)
y—zz_lx_l,_l 2

2 2 1.3

y— =—x——

po—lyyd 27 2

2 2 11

=—X—

4 2 2

I 5
xX+2y=5o0ry=——x+—
2 2 1 1

46. y—y =m(x—x), m=1 2
y=1=1(x—-(-1)) 51. Slope =-3; y-intercept =3
y—1l=x+1 y=mx+b

y=x+2 y=-3x+3
x—y=—2 or y=x+2 3x+y=3 or y=-3x+3

47. Slope = 3; containing (-2, 3) 52. Slope =—5; y-intercept =7

y_yl=m(x_x1) y:mx+b
y=3=3(x—(-2) oD
y—3=3x+6 Sx+y=-T7 or y=-5x-7
y=3x+9 53. Containing (1, 3) and (-1, 2)
3x-y=-9 or y=3x+9 2-3 -1 1
y | G
48. Slope = 2; containing the point (4, —3)
ey = mx—1) Y=y =m(x—xp)
y=(=3)=2(x-4) y=3=3(=D
y+3=2x-8 f 1
y=2x-11 y=3=sx—3
2x-y=11 or y=2x-11 1
y==x+—
2 2

2 .
49, Slopef—g,contalmng (1,-1) ¥=2p=-5 or yzéx-i—%

y=n=mx-x)

2 54. Containing the points (-3, 4) and (2, 5)
y=(h=-J(-D) 5.4 1
m= = —
2 2 2-(=3) 5
y+l=——x+—
373 y=y =m(x=x)
.21 L
y 3 3 y_s_g(x_ )
1 12
2x+3y=-1lor y=——x—— —5=_x-Z=
y y 3 y=5 5x p
L2
d 5 5
x—=5y=-23 or y=—x+?
42
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5S.

56.

57.

58.

59.

60.

61.

62.

x-intercept = 2; y-intercept = —1
Points are (2,0) and (0,—1)

-1-0 -1 1
m=——=——=—
0-2 -2 2
y=mx+b
1
=—x-1
a

1
x=2y=2 or y=5x—1

x-intercept = —4; y-intercept = 4
Points are (-4, 0) and (0, 4)
4-0 4
m= = —
0-(-4) 4
y=mx+b

y=1x+4

y=x+4
x—y=—4 or y=x+4

Slope undefined; containing the point (2, 4)
This is a vertical line.
x=2  No slope-intercept form.

Slope undefined; containing the point (3, 8)
This is a vertical line.
x=3 No slope-intercept form.

Horizontal lines have slope m =0 and take the
form y =b . Therefore, the horizontal line

passing through the point (-3,2) is y=2.

Vertical lines have an undefined slope and take
the form x = a . Therefore, the vertical line

passing through the point (4,-5) is x=4.

Parallel to y = 4x; Slope =4

Containing (-1, 2)

y=y =m(x—x)
y=2=4(x—(-1)
y—2=x+4—>y=4x+6
4x—y=-6 or y=4x+6

Parallel to y =—-3x; Slope =-3; Containing the
point (-1, 2)
Y=y =m(x-x)
y=2=-3(x-(-1)
y=2=-3x-3—>y=-3x-1
3x+y=-1or y=-3x-1

63.

64.

65.

66.

67.

68.

43

Section 1.4: Lines

Parallel to 5x—y=-2; Slope=5
Containing the point (0, 0)
y=y =m(x—x)

y—=0=5(x-0)

y=>5x

S5x—y=0 or y=>5x
Parallel to x—2y=-5;
Slope = %; Containing the point (0,0)
Y=y =m(x—-x)

1 1
-0=—x-0)—>y=—x
y S0 —-y=2
1
x=2y=0 or y=§x

Parallel to x =5 ; Containing (4,2)
This is a vertical line.
x=4 No slope-intercept form.

Parallel to y =5 ; Containing the point (4, 2)
This is a horizontal line. Slope =0
y=2

Perpendicular to y = %x +4; Containing (1, -2)

Slope of perpendicular = -6
Y=y =m(x-x)
y=(=2)=-6(x~1)
y+2=-6x+2—y=-6x
6x+y=0 or y=—-6x

Perpendicular to y = 8x —3 ; Containing the
point (10, -2)

. 1
Slope of perpendicular = -3
y=yn=m(x-x)

y=(-2)= =2 (r-10)

+2——lx+§—> ——lx—E

7 8 T4 VT8,
1 3
xX+8y=-6 or y=——x——
7 YT
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Chapter 1: Graphs

69.

70.

71.

72.

73.

74.

Perpendicular to 2x+ 5y = 2 ; Containing the 1
P 7 g 75. 1 y=x-1; y=4x-4

point (=3, -6)
Slope = 4; y-int t=—4
Slope of perpendicular = 3 ope =%, yrintereep
2 B\
Y=y =m(x—x;) )
Y6 = 2= () y 6= 24 /
y = gx + é j ‘- :x
272 -(1,0) A/
_ _5..3 #(03 —4)
S5x-2y=-3 0ry—5x+5 AEEE
Perpendicular to x—3y = —12 ; Containing the 76. 1 x+y=2; y=—o x +2
point (0, 4) 3 3
Slope of perpendicular = -3 Slope = s - y-intercept = 2
y=mx+b 3
y=-3x+4 YA
3x+y=4 or y=-3x+4 5:

. . :;)‘\_
Perpendicular to x =8 ; Containing (3, 4) o0 (3, 1)
Slope of perpendicular = 0 (horizontal line) 5' e E =
y=4 - B
Perpendicular to y =8; N
Containing the point (3, 4) -Sr
Slope of perpendicular is undefined (vertical | |
line). x=3 No slope-intercept form. 77. y= 5 x+2; Slope = 5 ; y-intercept = 2
y =2x+3; Slope = 2; y-intercept = 3 Y

h
5—//'
©,2)42.3)
! |/_| L1 x
5

/

78. y= 2x+ ; Slope = 2; y-intercept = 1
y=-3x+4; Slope = -3; y-intercept = 4 2’ 2

y
5
(0, 4 5
(13)
(05)1/ "
1,5 IR 2 I )
||||||||||;x = 5
(2—2)
-5

44
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1
79. x+4y=4,; 4y=—x+4—>y=—zx+1

80.

81.

Slope = —% ; y-intercept = 1
Y
5
_o.D
LU >
4,0 ¥

-x+3y=6;

3y=x+6—>y:%x+2

Slope = % ; y-intercept = 2

3

\

2x-3y=6;

I O
>

2
—3y=—2x+6—>y=§x—2

Slope = % ; y-intercept = —2

45

82.

83.

84.

85.

Section 1.4: Lines

3x+2y=6; 2y=—3x+6—>y=—%x+3

Slope = —% ; y-intercept = 3
YA
5_
(0,3)
- 2,0
Ll \I ? L x
-5 L 5

(4 -3)
5

x+y=1; y=—x+1

Slope = —1; y-intercept = 1
YA
2 f—

0, 1)
| \ |

-2 {1, 0) 2

Yu

2

x=y=2; y=x-2

Slope = 1; y-intercept = —2
YA
5

x =—4; Slope is undefined

y-intercept - none

rT7T 1T 1T 177

[
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Chapter 1: Graphs

86. y =-1; Slope = 0; y-intercept =—1 90. x+y=0; y=—x
YA Slope = —1; y-intercept =0
5 YA
B 5T
[ B AR A . 228N [
= S 5 L1 N L 11
O, -DL -5 0, 0> 5
e B
-5+
87. y=5; Slope = 0; y-intercept = 5
5 91, 2y—3x=0; 2y=3x— y=—x
8 2
B 3 .
B (0, 5) _ Slope=5; y-intercept = 0
L YA
— S_
AR B B AR - 2.3
_ B 5 L
-2 |||ﬁ0’|0)|||||_¥
-5 L 5
88. x=2; Slope is undefined B
y-intercept - none L
YA A -5
5_
B 3
L 92. 3x+2y=0;2y=—3x—>y=—§x
RN i BRI 3 )
-5 B 5 Slopez—E; y-intercept = 0
B -lll.llu
— S_
5k X O\ B
(-2,3) ~
8. y—x=0; y=x B
e _ I T T I e
Slope = 1; y-intercept =0 = (0.0) 5
YA L
5 - (2,-3)
L sk
- M2.2
Ll 11 A1 3
-5 L_(0,0) 5
S5+

46
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93.

94.

x-intercept: 2x+3(0) =6
2x=6
x=3

The point (3,0) is on the graph.
y-intercept: 2(0)+3y =6
3y=6
y=2

The point (0,2) is on the graph.

y

x-intercept: 3x—2(0)=6
3x=6
x=2
The point (2,0) is on the graph.
y-intercept: 3(0)-2y =6
—2y=6
y=-3
The point (0,-3) is on the graph.

95.

96.

Section 1.4: Lines

x-intercept: —4x+5(0) =40
—4x = 40
x=-10
The point (~10,0) is on the graph.

y-intercept: —4(0)+5y =40
5y =40
y=38
The point (0,8) is on the graph.

y
10%

(-10.0) A I

-10

x-intercept: 6x—4(0) =24
6x =24
x=4
The point (4,0) is on the graph.
y-intercept: 6(0)—4y =24
4y =24
y=-6
The point (0,—6) is on the graph.

y
4

(4,02/
I O I I B

T TT

(0, 4;)/ -6
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Chapter 1: Graphs

97. a. x-intercept: 7x+2(0)=21 99. a. -intercept: %x+§(0)=1

Tx=21
x=3 lx =1
The point (3,0) is on the graph. 2 5
x =
y-intercept: 7(0)+2y =21 The point (2,0) is on the graph.
2y =21 L
21 y-intercept: —(0)+=y =1
y=2 2173
2 1
(21 . 37 =1
The point | 0,— | is on the graph. 3
2 =3
y
b. The point (0,3) is on the graph.

y

b.
»Y:
(0,3)
u §\f2* 0)
L1 1 11 | 1 1

1 X
=5 | 5
. =S
98. a. x-intercept: 5x+3(0)=18
5x=18 2
18 100. a. x-intercept: x—g(O) =4
x=—
5 x=4
The point (%,Oj is on the graph. The point (4,0) is on the graph.
. 2
y-intercept: 5(0)+3y =18 y-intercept: (0) —gy =4
3y =18 2,y
y=6 3
y=-6

The point (0,6) is on the graph.
The point (0,—6) is on the graph.

10 b. y
I~ 4

0,6
1] X L1111 1 |(4'|O}/ X

-5

|
Py
vl
o
=
/

(0, -6)
/

48
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101.

102.

103.

104.

105.

a. x-intercept: 0.2x—0.5(0) =1
0.2x =1
x=5
The point (5,0) is on the graph.
y-intercept: 0.2(0)-0.5y =1
-0.5y=1
y=-2
The point (0,-2) is on the graph.

|||||||55’|0)1/'
| S X

—T0-2)

S5+

a. x-intercept: —0.3x+0.4(0)=1.2
-03x=1.2
x=-4

The point (—4,0) is on the graph.
y-intercept: —0.3(0)+0.4y =1.2
04y=1.2

y=3

The point (0,3) is on the graph.

=5

The equation of the x-axis is y =0. (The slope
is 0 and the y-intercept is 0.)

The equation of the y-axis is x =0. (The slope
is undefined.)

The slopes are the same but the y-intercepts are
different. Therefore, the two lines are parallel.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Section 1.4: Lines

The slopes are opposite-reciprocals. That is, their
product is —1 . Therefore, the lines are
perpendicular.

The slopes are different and their product does
not equal —1. Therefore, the lines are neither
parallel nor perpendicular.

The slopes are different and their product does
not equal —1 (in fact, the signs are the same so

the product is positive). Therefore, the lines are
neither parallel nor perpendicular.

Intercepts: (0,2) and (-2,0). Thus, slope = 1.
y=x+2 or x—-y=-2

Intercepts: (0,1) and (1,0). Thus, slope =—1.
y=-x+1 or x+y=1

Intercepts: (3,0) and (0,1). Thus, slope = —%.
1
y =—§x+1 or x+3y=3

Intercepts: (0,~1) and (-2,0). Thus,

slope = —l
p 5

yz—%x—l or x+2y=-2

5-3 2 2
P=(-25),P=(1,3):m=—"=2-_%
= (25, B=(13) = 22

3-0 3
P=1a3 ,P=_1,0: = =—

2 ( ) 3 ( ) ny 1_(_1) 5

Since my -m, =—1, the line segments AP, and

P, P, are perpendicular. Thus, the points £, P,
and P are vertices of a right triangle.

R=(1-1), B =(41), B=(22), B =(54)

1-(-1) 2 4-1
= =— =—=3
T Ty TSI
4-2 2 2-(-1)
=—=— = =3
M TS Ty T,

Each pair of opposite sides are parallel (same
slope) and adjacent sides are not perpendicular.
Therefore, the vertices are for a parallelogram.
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Chapter 1: Graphs

115.

116.

117.

118.

119.

Pl=(—1,0),P =(2,3), B =(1,-2), P, =(4,1)
myy = 0 =§=l m —ﬁ——l

2= (1) 307 M a2 7
oo =(=2) 3, -2-0
W T3 T

Opposite sides are parallel (same slope) and
adjacent sides are perpendicular (product of slopes
is —1). Therefore, the vertices are for a rectangle.

R=(0.0). B=(13). B =(42). B=(3.-1)

3—0_3_ " _2-3 1
-0 P 4-1 3
-1-2 -1-0 1
’”34———3 My = W 3

dy =(1-0)* +(3-0)* =149 = J—
dyy =(4-1) +(2-3)" =9+1=+10

dyy =\(3-4) +(-1-2)" =149 =10
diy =(3-0)* +(-1-0) =o+1=+i0

Opposite sides are parallel (same slope) and
adjacent sides are perpendicular (product of
slopes is —1). In addition, the length of all four
sides is the same. Therefore, the vertices are for a
square.

my =

Let x = number of miles driven, and let C = cost
in dollars.
Total cost = (cost per mile)(number of miles) +

fixed cost
C=0.60x+39

When x =110, C =(0.60)(110)+39 = $105.00.
When x =230, C =(0.60)(230)+39 = $177.00.

Let x = number of pairs of jeans manufactured,
and let C = cost in dollars.

Total cost = (cost per pair)(number of pairs) +
fixed cost

C =8x+500

When x =400, C = (8)(400)+500 = $3700 .
When x = 740, C = (8)(740)+500 = $6420 .

Let x = number of miles driven annually, and
let C = cost in dollars.

Total cost = (approx cost per mile)(number of
miles) + fixed cost

C=0.16x+1461

120. Let x = profit in dollars, and let S = salary in
dollars.
Weekly salary = (% share of profit)(profit) +
weekly pay
S§=0.05x+375

121. a. C=0.0757x+15.14; 0<x <800

b. C = 0.0757x + 15.14
c, 0=x=800

l

T T ITITT
_~ [IHNEEREN
g 100 1(800,75.70)
= 80 > )
=} ~
T 60}(0,15.14) "
z 40 L]
O 20

0 100 300 500 700 x
kW-h

¢. For 200 kWh,
C=0.0757(200)+15.14 = $30.28

d. For 500 kWh,
C=0.0757(500)+15.14 = $52.99
e. For each usage increase of 1 kWh, the

monthly charge increases by $0.0757
(that is, 7.57 cents).

122. a. C=0.0901x+7.57; 0<x <1000

C = 0.0901x + 7.57
0=x=1000
C)

[
(1000, 97.67)

[
S
<

L
>

[
[
[
/

=
<>

J

/V
¢ (0,7.57)
0 200 600 1000 x
kW-h

Cost (dollars)
[=2)
<>

[\
<>

¢. For 200 kWh,
C =0.0901(200) +7.57 = $25.59

d. For 500 kWh,
C =0.0901(500) +7.57 = $52.62
e. For each usage increase of 1 kWh, the

monthly charge increases by $0.0901
(that is, 9.01 cents).
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Section 1.4: Lines

123. (°C,°F)=(0,32); (°C,°F)=(100,212) ¢. No. From part (b), the run is 31.25 feet which
212232 180 9 exceeds the required maximum of 30 feet.
slope = 100—0 100 5 d. First, design requirements state that the
9 maximum slope is a drop of 1 inch for each

°F -32==(°C-0
5 ( ) 12 inches of run. This means |m| < %

9

°F-32==(°C) Second, the run is restricted to be no more
5 than 30 feet = 360 inches. For a rise of 30
oC = g (CF-32) 11130516& tlhls means the mlmlmum slope is
——=—_ Thati > —. Thus, th
If °F =70, then 360 12 atis, |m| 12 us, the
°C = 3(70 -32)= %(38) only possible slope is |m| = % . The
°C=21.1° diagram indicates that the slope is negative.
Therefore, the only slope that can be used to
124. a. K="C+273 obtain the 30-inch rise and still meet design

. . 1
5 requirements is m = —— . In words, for
b. °C=2("F-32) 12
9 every 12 inches of run, the ramp must drop
K =g(OF_32)+273 exactly 1 inch.

5 160 126. a. The year 2000 corresponds to x = 0, and the

K==—°F-——+273 year 2013 corresponds to x = 13. Therefore,
9 9 the points (0, 20.6) and (13, 8.5) are on the
5, 2297 -
£ "9 F+ 9 line. Thus, m = 206-85 _12.1_ —-0.93.
0-13 -13
K = l(soF +2297) The y-intercept is 20.6, so b = 20.6 and the

equation is y = —0.93x+20.6

125. a. The y-intercept is (0, 30), so b = 30. Since b. x-intercept: 0 =-0.93x+20.6

the ramp drops 2 inches for every 25 inches x=22.15
of run, the slope is 7 = -2 _ _i. Thus, y-intercept: y = —0.93(0) +20.6 = 20.6
25 25 The intercepts are (22.15, 0) and (0, 20.6).

¢. The y-intercept represents the percentage of
twelfth graders in 2000 who had reported
daily use of cigarettes. The x-intercept
represents the number of years after 2000

the equation is y = —2—25x+30.

b. Lety=0.

0= —ix +30 when 0% of twelfth graders will have
25 reported daily use of cigarettes.
ix =30 d. The year 2025 corresponds to x = 25.
25 ¥ =—0.93(25)+20.6 = —2.65
é[i xj = £(30) This prediction is not reasonable since it is
225 2 negative.
x =375
The x-intercept is (375, 0). This means that 127. a. Letx =number of boxes to be sold, and
the ramp meets the floor 375 inches (or A = money, in dollars, spent on advertising.
31.25 feet) from the base of the platform. We have the points

(x,, 4,) = (100,000, 40,000);

51
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Chapter 1: Graphs

(x,, 4,) = (200,000, 60,000) 129. 2x—y=C
) 60,000 — 40,000 Graph the lines:
slope = =
P® = 200,000-100,000 2x—y=—4
_ 20,000 1 2x-y=0
100,000 5 2x-y=2 .
| All the lines have the same slope, 2. The lines
A-40,000 =—(x—100,000) are parallel.
5 2x-y=-4

A~-40,000 =%x—20,000

A =%x+20,000

b. Ifx=300,000, then
A= é(300, 000) + 20,000 = $80,000

c. Each additional box sold requires an
additional $0.20 in advertising.

128. Find the slope of the line containing (a,b) and 130.
(b,a):
slopezZ_b:—l length of E:d(O,B):J 1+ m,*
-a

length of Ezd(z‘l,B)zm1 —m,

Now consider the equation

The slope of the line y =x is 1.

Since —1-1=-1, the line containing the points
. . ; 2 2

(a,b) and (b,a) is perpendicular to the line ( (1 +m12 ) +( ,l+m22 ) _ ('"1 —my )2

y=x.
S . If this equation is valid, then A4OB is a right
The midpoint of (a,5) and (b,a) is triangle with right angle at vertex O.

w=(3k. 2. (Vrem? | s (Vem? ) = (m —m,

Since the coordinates are the same, the midpoint 1+ m12 +1+ m22 = m12 —2mym, + mzz
lies on the line y=x.
Y 2+m?* +myt =m? = 2mm, +m,’
a+b b+a .
Note: = But we are assuming that m;m, =—1, so we

2 have

2+ ml2 +m22 = ml2 —2(—1) + m22
2+m12 +m22 = ml2 +2+m22
0=0
Therefore, by the converse of the Pythagorean
Theorem, A4AOB is aright triangle with right

angle at vertex O. Thus Line 1 is perpendicular
to Line 2.

131. (b), (¢), (¢) and (g)
The line has positive slope and positive

y-intercept.

52
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132. (a), (c), and (g)

The line has negative slope and positive
y-intercept.

133. ()

The equation x—y =-2 has slope 1 and y-
intercept (0, 2). The equation x—y =1 has
slope 1 and y-intercept (0,—1). Thus, the lines

are parallel with positive slopes. One line has a
positive y-intercept and the other with a negative
y-intercept.

134. (d)

The equation y —2x =2 has slope 2 and y-
intercept (0, 2). The equation x+2y =—1 has

1 . 1 .
slope 3 and y-intercept (0,—5) The lines

are perpendicular since 2(—%) =—1. One line

has a positive y-intercept and the other with a
negative y-intercept.

135 -137. Answers will vary.

138. No, the equation of a vertical line cannot be

written in slope-intercept form because the slope
is undefined.

b b b b
b =b, -2, A__72

m m m m

b b . .
But ——- =—=2 = Line 1 and Line 2 have the
m m

same x-intercept, which contradicts the original

assumption that the lines have unequal x-intercepts.

Therefore, Line 1 and Line 2 cannot have the same
y-intercept.

139. No, a line does not need to have both an x-

intercept and a y-intercept. Vertical and
horizontal lines have only one intercept (unless
they are a coordinate axis). Every line must have
at least one intercept.

140. Two lines with equal slopes and equal

y-intercepts are coinciding lines (i.e. the same).

141. Two lines that have the same x-intercept and y-

intercept (assuming the x-intercept is not 0) are
the same line since a line is uniquely defined by
two distinct points.

142.

143.

144.

145.

Section 1.4: Lines

No. Two lines with the same slope and different x-
intercepts are distinct parallel lines and have no
points in common.

Assume Line 1 has equation y = mx+b; and Line

2 has equation y =mx+b,,

. . b .
Line 1 has x-intercept —— and y-intercept b .
m

. . b .
Line 2 has x-intercept ——2 and y-intercept b, .
m

Assume also that Line 1 and Line 2 have unequal
x-intercepts.
If the lines have the same y-intercept, then 5, = b, .

b b
mom
b _ b
momy
—myb =—mb
-myb+mb=0
But —myb+mb=0=b(m —-m,y)=0

=b=0
or m—my,=0=m =m,

Since we are assuming that m,; # m,, the only way

that the two lines can have the same x-intercept is
if b=0.

Yes. Two distinct lines with the same y-intercept,
but different slopes, can have the same x-intercept
if the x-interceptis x=0.

Assume Line 1 has equation y =m;x+b and Line

2 has equation y =m,x+b,

Line 1 has x-intercept _ and y-intercept b .
m

. . b .
Line 2 has x-intercept ——— and y-intercept b .
m,
Assume also that Line 1 and Line 2 have unequal
slopes, that is m; # m, .
If the lines have the same x-intercept, then

Answers will vary.
m=y2_yl= _4_2 =_—6=—§
Xy — X 1—(—3) 4 2

It appears that the student incorrectly found the
slope by switching the direction of one of the
subtractions.
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Chapter 1: Graphs

The solution set is: {x|l<x<4]. 11. Center = midpoint of (1, 2) and (4, 2)
1+4 242
Interval notation: (1,4) :(%’%) =(%, 2)
| | ( . L ) 1 Ly
001 2 3 o4 5 6 Radius = distance from (3,2} to (4,2
-1 0 1 2 3 4 5 6 adius = distance from |, 0(4,2)
2
= [4—5) +(2-2)° =\E=§
2 4 2
2
(s 9
Section 1.5 Equation: (x 2) =2y =7
1. add; (£-10)* =25 12. Center = midpoint of (0, 1) and (2, 3)
2
0+2 1+3
2 =(_s_)=(132)
2. (x-2)" =9 22
x—2=19 Radius = distance from (1,2) to (2,3)
x-2=13 =J2-1)+(3-2?% =2
x=2%3 R
x=5 or x=-1 Equation: (x—1)"+(y-2)" =2

The solution set is {—1, 5}.
13. (x—h)?+(y-k)? =7

3. False. For example, x* + > +2x+2y+8=0 (x=0)2 +(y—0)* = 22
is not a circle. It has no real solutions.

P +yt=4
4. radius General form: x* +y* —4=0
5. True; 1> =9—r=3 Y_
6. False; the center of the circle ’ C
2 2 .

(x+3)" +(y-2)" =13 is (-3,2). N K‘. (ol,ol)I i
7. d -5 \j 5
8. a -
9. Center=(2,1) =l

Radius = distance from (0,1) to (2,1)

2 2 _ 2
:W:ﬁzz 14. (x=-h)>+(y-k)y’=r

—0)’ +(y—0)* =3
Equation: (x—2)*+(y—1)* =4 (x=0)"+(y-0)
x* + y2 =9
10. Center=(1,2)
Radius = distance from (1,0) to (1,2)

=JA-1)2+(2-0)? =/4=2 S

Equation: (x—1)>+(y-2)* =4 i

General form: x* +1>-9=0
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Section 1.5: Circles

15. (x=h)Y? +(y—-k)* =r? 18. (x—h) +(y—k)* =+
(x=0)° +(y-2)* =2 (x=2) +(y—(-3)° =4’
X +(y-2)Y =4 (x-2*+(y+3)* =16
General form: x° +y2—4y+4:4 General form: x> —4x+4+y2 +6y+9=16
Xy -4y=0 4y —4x+6y-3=0
YA YA
5_ 2_
(02)6_ Ll AT T TN 11X
’ N -3 B 7
Lrr N[ A 111 o B
-5 5

-5 -8
16. (x—h)?+(y—k)* =r* 19. (x=h)Y?+(y—k)* =r?
(x=1)% +(y-0)* =3 (x=(2)) +(y-1)* =4
(x=1)*+)»*=9 x+2*+(y-1)*=16
General form: x* —2x+1+)” =9 General form: x* +4x+4+y* -2y +1=16
x4y =2x-8=0 4y Hdx—2y—-11=0
YA y
5 8

-5+

17. (x=h)?+(y-k)¥=r*
(x4 +(y=(-3)° =5
(x=4)* +(y+3)* =25
General form:
x> —8x+16+ 1> +6y+9=25
x? +y2 -8x+6y=0

LV L N

[ ]
“ -3)

-8
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Chapter 1: Graphs

20. (x—h)* +(y—k) =r* 22. (x—h)+(y—k)=+*
(= (=5 +(r=(-2) =7’ (x-0) {y_(_ 1 DZ :( 1 jz
(x+5)* +(y+2)* =49 2 2
General form: x* +10x+25+ % +4y +4 = 49 x2+(y+lj2 1
x> +y? +10x+4y-20=0 2 4
y 1

General form: x* + y* + y +% =5

4y +y=0

10

=

-10

)
—
=
|
PO | —
—_

23. x2+y2=4

(x_lj2+y2:l x2+y2:22
2 4
| 1 a. Center: (0,0); Radius =2
General form: x> —x+—+)* =—
4 4 b.
x2 + y2 -x=0
y
2 L
I T
— 5
| | /\1 X
-2 Y 2 4
B (l ’ O) 2 2
2 c. x-intercepts: x* +(0)" =4
2+ x2 =4
x=tJ4 =12
y-intercepts: (0)2 +y° =4
¥ =4
y=t+J4 =12
The intercepts are (-2,0),(2,0), (0,-2),
and (0,2).
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24. XX +(y-1)* =1
x? +(y—1)2 =17
a. Center:(0,1); Radius =1

¢. x-intercepts: x> +(0—1)* =1
X +l=1
x*=0
x=1/0=0
y-intercepts: (0)2 +(y-1* =1
(ry-1*=1

y—1
y-1

I
H
=

Il
H

y 1
y=2 or y=0

The intercepts are (0, 0) and (0,2).

25. 2(x-3)"+2)% =8
(36—3)2 +y' =4

a. Center: (3, 0); Radius =2

b.

57

Section 1.5: Circles

c. x-intercepts: (x—3)2 +(0)2 =4
(x-3)’ =4

x-3=+/4
x=3=12

x=3%x2
x=5 or x=1

y-intercepts: (0— 3)2 +y' =4
(-3)’ +)* =4
9+ y2 =4
y'=-5
No real solution.
The intercepts are (1,0) and (5, 0).

26. 3(x+1)"+3(y-1)" =6
(x+1)2+(y—1)2 =2

a. Center: (-1,1); Radius = V2

44_

c. x-intercepts: (x+1)2 +(0—1)2 =2
(x+1)° +(-1)" =2
(x+1)° +1=2
(x+1)° =1
x+l=+J1

x+1==%1

x=-1%1
x=0 or x=-2
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Chapter 1: Graphs

27. xX*+y*—2x—4y-4=0
X —2x+y*—-4y=4
(x* =2x+D)+(* —4y+4)=4+1+4
(x=1)?+(y-2)* =3’
a. Center: (1, 2); Radius=3

b. Yy
5

I
-5

-5
c. x-intercepts: (x—1)> +(0-2)* =3
(x=1)% +(=2)* =3?

(x=1)°+4=9

58

28.

y-intercepts: (0—1)? +(y—2)* =37
(D) +(y-2)* =3’
1+(y-2)" =9
(y-2)" =8
y-2=+8
y—2=i2\/§
y=2+22
The intercepts are (l—x/g, 0),(1+\/g,0),

(o,z—zﬁ),and (0,2+2«/§).

x4+ +4x+2y-20=0
x2+4x+y2+2y=20

(x* +4x+4)+ (P> +2y+1)=20+4+1

a.
b.

C.

(x+2)* +(y+1)* =5

Center: (—2,-1); Radius =5

y

x-intercepts: (x+2)* +(0+1)* =57
(x+2)* +1=25
(x+2)* =24
x+2=i\/ﬁ
x+2=126
x=-2%26
y-intercepts: (0+2)2 +(y+l)2 =52
4+(y+1)* =25
(y+1)* =21
y+1=i\/ﬁ
y=-1£21

The intercepts are (—2 - Zx/g s 0),
(-2+2v6, 0), (0,-1-+21), and
(0,-1++21).
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Section 1.5: Circles

29, 2 +y2 +4x-4y-1=0 c. x-intercepts: (x=32+(0+1)*=1°
K tdx+yt—4y=1 (x=3)*+1=1
(P +4x+4)+ () —dy+4)=1+4+4 (x=3)° =0
(x+2)* +(y-2)" =3 x-3=0
a. Center: (-2, 2); Radius =3 x=3
y y-intercepts: (0—3)2 +(y+1)2 =12
i 9+(y+1)* =1
2
2.2) (y+1) =8
* T No real solution.
—IS w _I L1 g - The intercept only intercept is (3,0).
B 31. X+ —x+2y+1=0
_5: X —x+yt+2y=-1

1 1
2 —_ —_— 2 - —
c. x-intercepts: (x+2)% +(0-2)* =32 [x Xt 4}"()/ +2y+h=-1+ 4 +1

+2)" +4=9 2 2
(x+2) (X—lj +(y+1)2=(1)
(x+2)* =5 2 2
x+2=15 a. Center: (l,—lj;Radius= 1
x=—2i\/§ 2 2
; . 2 2 _ 2 b. y
y-intercepts: (0+2)" +(y—2)" =3 Iy
4+(y-2)" =9
(y=27=5 i
y—2=i\/§ _2| ] | é X
o )
The intercepts are (—2—«/3, 0), ( 1 _1)
21 2°
(—2+\E, 0), (0,2—\6), and (0,2+\B).
2 2
PO c. x-intercepts: (x—l] +(0+1)? :(lj
30. X +y —-6x+2y+9=0 2 2
X’ —6x+y* +2y=-9 (x—lj2+l—l
(x* —6x+9)+ ()’ +2y+1)=-9+9+1 4
(=3 +(y+1)’ =1 ( 1)2 3
X——| =—=
a. Center: (3,—1); Radius=1 2 4
b. y No real solutions
| 2 2
5 : 1 » (1
= y-intercepts: | 0—— | +(y+1)" =| =
| 2 2
B 1 2 1
— —+(y+1) =—
L1111 I T 4 ( ) 4
-5 - @ 5 (y+l)2:()
B (3,-1) y+1=0
. =-1
.

The only intercept is (0,-1).
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Chapter 1: Graphs

32. x2+y2+x+y—%=0

b. Yi

2+

1l
—_
™

8]

A=
+
7\
<
+
N|— |~ |~
AW

N N N
L [\S)

Il

—_

b=y

<
+

|

Il
-+

L
H N
pe

y:

2
The intercepts are (_1_2\5,0} (‘”‘/5,0

2
[O, _l_ﬁ} and [O, _1+\/§]'
2 2

33, 2x7+2)y° —12x+8y—24=0
x2+y2—6x+4y=12
x2—6x+y2+4y=12

(X*=6x+9N+(* +4y+4)=12+9+4
(x=3)*+(y+2)* =5°
a. Center: (3,-2); Radius=5

b. Ry
51

1/_ =
1 h
LJ
5
c. x-intercepts: (x—3)? +(0+2)* =5°
(x-3)’ +4=25
(x-3)° =21

x-3=%21
x=3%21
y-intercepts: (0—3)% +(y+2)* =57
9+(y+2)° =25
(y+2)° =16
y+2=14

y=-2%4
y=2 or y=—6

The intercepts are (3—\/5, 0), (3+\/ﬁ, O),
(0,-6), and (0, 2).

34. a. 2x2+2)" +8x+7=0
2x2 +8x+2y* =7

x2+4x+y2=—Z
2 2 7
(x" +4x+4)+y __E+4

(x+2)+y* =

N | —

V2 T

2 2 _| N4
(x+2)y" +y —[ 5

Center: (-2, 0); Radius =

2
2

Copyright © 2017 Pearson Education, Inc.



Section 1.5: Circles

b Yi c. x-intercepts: (x+2)2 +(0)2 =22
5_
= (x+2)* =4
20 L (x+2)" =+4
X x+2=12
- B > x=-2%2
B x=0 or x=—4
s - y-intercepts: (0+ 2)2 +y? =22
4+y* =4
¢. x-intercepts: (x+2)* +(O)2 =% » =0
2 1 y=0
(x+2)" == _
2 The intercepts are (—4, 0) and (0, 0).
x+2=1% l ) 5
2 36. 3x"+3y°—-12y=0
x+2:i£ x*+yt =4y =0
2\/5 X224y +4=0+4
x=-2+— 2 ) 2 _ 4
> x“+(y-2)" =
y-intercepts: (0+2)> +° =% a. Center: (0,2);Radius: r=2
b. y
4+y2 :% 5
, 7 (0,2) "
y = 5 ,:
No real solutions. | I T T

-5
The intercepts are [—2 —%, Oj and

[—2+£, OJ. -
2

x-intercepts: x” +(0— 2)2 =4

e

35. 2x7+8x+2)° =0

2 _
x2+4x+y2=0 xT+4=4
X +4x+4+1* =0+4 x> =0
(x+2)*+y? =2 x=0
: Y 2 _
a. Center: (-2,0); Radius: r =2 y-intercepts: 0% +(y-2)" =4
2
b 1 (v-2)'=
= y—2=%v4
I m_l L1 y=2%2
-5 \—/_ y=4 or y=0
B The intercepts are (0, 0) and (0, 4).
sk
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Chapter 1: Graphs

37.

38.

39.

40.

41.

42,

Center at (0, 0); containing point (-2, 3).
r =\/(—2—o)2 +(3-0)* =4+9 =413
2
Equation: (x—0)%+(y—0)> = (Jﬁ )
x*+y? =13

Center at (1, 0); containing point (-3, 2).
r =\/(—3—1)2 +(2-0)" =16+4 =20 =25
2
Equation: (x—1)> +(y—-0)* = (\/ﬁ)
(x=1)?+y* =20

Center at (2, 3); tangent to the x-axis.
r=3

Equation: (x— 2% + (y— 32 =32
(x-2)+(y-3)"=9

Center at (-3, 1); tangent to the y-axis.

r=3

Equation: (x+3)* +(y—1)* =32
(x+3°+(y-1)*=9

Endpoints of a diameter are (1, 4) and (-3, 2).
The center is at the midpoint of that diameter:

Center: (1 * (2_3) ,ﬁ

2 )19

Radius: 7 =+/(1-(-1))> +(4-3)> =4 +1 =45

Equation: (x—(-1))> +(y—3)> = (ﬁ )2
(x+1)*+(y-3)?% =5

Endpoints of a diameter are (4, 3) and (0, 1).
The center is at the midpoint of that diameter:

4+0 3+1

Center: (T_j ~(2,2)

2
Radius: r=+/(4-2)>+(3-2)% =4+1=+5
Equation: (x—2)% +(y—2)* = (JE )2

(x=2 +(y-2)* =5

62

43.

44.

45.

46.

47.

48.

49.

50.

Center at (—1, 3); tangent to the line y = 2.
This means that the circle contains the point
(-1, 2), so the radius is » = 1.

Equation: (x+1)? +(y-3)* =(1)*
(x+D*+(y-3)7% =1

Center at (4, —2); tangent to the line x = 1.
This means that the circle contains the point
(1,-2), so the radius is » = 3.

Equation: (x—4)>+(y+2)* = (3)
(x-4)>+(y+2)* =9

(c); Center: (1,-2); Radius =2

(d); Center: (-3,3); Radius=3
(b); Center: (-1,2); Radius =2
(a); Center: (-3,3);Radius =3

Let the upper-right corner of the square be the
point (x,). The circle and the square are both

centered about the origin. Because of symmetry,
we have that x = y at the upper-right corner of

the square. Therefore, we get

X +y* =9
> +x2=9
2x* =9
2=
2

9 32

2T 2

The length of one side of the square is 2x . Thus,
the area is

[, 3W2Y 2 .
A=s"= 2~T :(3\/5) =18 square units.

The area of the shaded region is the area of the
circle, less the area of the square. Let the upper-

right corner of the square be the point (x,y).
The circle and the square are both centered about

the origin. Because of symmetry, we have that
x =y at the upper-right corner of the square.

Therefore, we get
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51.

52.

53.

xz+y2 =36
2 +x2 =36
2x* =36
x* =18

x=3\/5

The length of one side of the square is 2x . Thus,
2
the area of the square is (2 32 ) =72 square

units. From the equation of the circle, we have
r =6 . The area of the circle is
7t = 7[(6)2 =367 square units.

Therefore, the area of the shaded region is
A =36 —72 square units.

The diameter of the Ferris wheel was 250 feet, so
the radius was 125 feet. The maximum height
was 264 feet, so the center was at a height of
264 —125 =139 feet above the ground. Since the
center of the wheel is on the y-axis, it is the point
(0, 139). Thus, an equation for the wheel is:

(x=0) +(y-139)’ =125
X +(y—139)* =15,625

The diameter of the wheel is 520 feet, so the
radius is 260 feet. The maximum height is 550
feet, so the center of the wheel is at a height of
550 —260 = 290 feet above the ground. Since
the center of the wheel is on the y-axis, it is the
point (0, 290). Thus, an equation for the wheel
is:
2 2 2

(x=0)"+(»—290)" =260

2% +(y-290)° = 67,600

x4+ +2x+4y—-4091=0
x4+ 2x+y  +4y—-4091=0
X +2x+1+ 2 +4y+4=4091+5
(x+1)° +(y+2)° = 4096
The circle representing Earth has center (—1,-2)

and radius = 4096 =64 .

So the radius of the satellite’s orbit is
64+0.6 = 64.6 units.

The equation of the orbit is

(x+1)° +(y+2)° = (64.6)’

X'+ +2x+4y-4168.16=0

54.

55.

Section 1.5: Circles

a. x>+ (mx+b) =r2
x* +m*x? +2bmx +b* = r?
(1+m*)x* +2bmx+b* —r* =0

There is one solution if and only if the
discriminant is zero.

(2bm)* =41+ m*)(BH* -=r*) =0
4b*m* —4b* +4r* —4b*m* +4m*r* =0
—4b? + 47 +4m*r?t =0
b+ +m*r? =0
P (1+m*)=b

b. Using the quadratic formula, the result from
part (a), and knowing that the discriminant
is zero, we get:

(1+m*)x* + 2bmx+b*> —r* =0

—2bm -bm  —bmr*  —mr?
X = 3 = = 2 =
2(1+m*) ﬁ b b
2
2
—mr
=m +b
—m?r? -m P+t
= +b i
b b b

c. The slope of the tangent line is m .
The slope of the line joining the point of
tangency and the center is:

1”2

-

b 2 p 1
[_mrz _OJ

b

Therefore, the tangent line is perpendicular
to the line containing the center of the circle
and the point of tangency.

X+t =9
Center: (0, 0)
Slope from center to (1, NP ) is

22-0_ 22,5

1-0 1

Slope of the tangent line is =——.

Copyright © 2017 Pearson Education, Inc.



Chapter 1: Graphs

56.

57.

Equation of the tangent line is:

afpe V2 2
4 4
4y—8\/7=—\/§x+x/§

\/§x+4y=9\/§
V2x+4y-9J2=0

X4y —4x+6y+4=0

(x* —4x+4)+ (1> +6y+9)=—-4+4+9
(x=2)* +(y+3)° =9

Center: (2,-3)

Slope from center to (3,2\/5 —3) is

2«/5—3—(—3):2\/5:2\5

3-2 1

-1 2

Slope of the tangent line is;: —==—-———

N2 4

Equation of the tangent line:
2
—(242-3)=-22(x-3
= )= (x=3)
y—2\/§+3:—£x+£
4 4
4y-8J2+12=—\2x+32

V2x+4y-111/2+12=0

Let (A, k) be the center of the circle.
x=2y+4=0
2y=x+4

1
=—x+2
Y 2

The slope of the tangent line is % The slope

from (4, k) to (0, 2) is 2.
2-k
0-h

2—k=2h

The other tangent line is y =2x—7, and it has

slope 2.  The slope from (4, k) to (3,—-1) is
1
-
-1-k 1
3-h 2
24+2k=3-h
2k=1-h
h=1-2k
Solve the two equations in /4 and & :
2—k=2(-2k)
2-k=2-4k
3k=0
k=0
h=1-2(0)=1
The center of the circle is (1, 0).

. Find the centers of the two circles:

X’ +y P —4x+6y+4=0
(x* —4x+4)+ (> +6y+9)=—4+4+9
(x=2*+(y+3)*=9
Center: (2,-3)

x° +y2 +6x+4y+9=0

(X +6x+9)+()* +4y+4)=-9+9+4
(x+3)+(y+2)* =4

Center: (-3,-2)
Find the slope of the line containing the centers:
me_2-C)__1

-3-2 5
Find the equation of the line containing the
centers:

y+3=—é(x—2)
Sy+15=—x+2
x+5y=-13
x+5y+13=0
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59. Consider the following diagram:
A

Therefore, the path of the center of the circle has
the equation y=2.

60. C=2mr
6 =2xr
6rn _2nr

27 2rm
3=r
The radius is 3 units long.

61. (b), (c), (¢) and (g)
We need 4,k >0 and (0,0) on the graph.

62. (b), (¢) and (g)
Weneed 2<0, k=0, and |4|>r.

63. Answers will vary.

64. The student has the correct radius, but the signs
of the coordinates of the center are incorrect. The
student needs to write the equation in the

standard form (x—h)2 +(y—k)2 =
(x+3)" +(y-2)" =16

(x-(3)) +(y-2) =4

Thus, (4,k)=(-3,2) and r=4

Chapter 1 Review
1. (0,0),(4,2)

a. distance = \/(4—0)2 + (2—0)2

=\16+4 =20
=25

Chapter 1 Review Exercises

b. midpoint =[0+4,0+2) =[%,%j =(2,1)

Ay 2-0
c. slope=—=——=—
Ax  4-0 4 2

d. When x increases by 2 units, y increases by

1 unit.
(1-1).(-2.3)
a. distanc \/(—2—1)2+ 3—(—1))2
=+J9+16 =+425=5
1+(=2) —
b m1dpomt=[ +( 2), 1+3J
2 2
JEEAEY
22 2
3—(-1
c slopezg— ( )_i:_i

d. When x increases by 3 units, y decreases by
4 units.

(4,—4),(4,8)
a. distance = (4—4)2‘|r(8—(—4))2

=J0+144 =144 =12

b. midpoint:(ﬂ _4+8j
2 2
8 4
=|—,= 4,2
(23)-2)
8—(—4
c. slope= Ly = Q = 2, undefined
Ax  4-4 0

d. Undefined slope means the points lie on a
vertical line, in this case x =4.

(-2,-1),(3,-1)
a. distance \/(3 (=2)) +(-1- (=D’
= 2540 =25=5

b. midpoint = % 1+ Dj

2

|
3y
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Chapter 1: Graphs

A 3-(-2) 5

d. Slope = 0 means the points lie on a
horizontal line, in this case y =—1.

5. (~4,0),(0,0),(2,0), (0,-2),(0,0),(0,2)

6. y= —x* +15
" [T OO

B E amin=-1A6
- ! amax=18
e i macl=1

H i1 Ymin=-13
Y ! “Ymax=28
] £ Yzcl=5
1B-HE+1S Ares=1

VAR | VAR

ZeFn ek
|H='3.B?EBB3 '|'=I:l\ |H=3.H?25533 '|'=III’\

?1:-:41+15/L\
[=u / ?:15\

The intercepts are (0,15), (-3.87,0), and

(3.87,0).
7. 2x-3y=6
-3y=-2x+6
2
=—x-2
Y73
x-intercepts: y-intercept:
2x-3(0)=6 2(0)-3y=6
2x=6 —3y =6
x=3 y=-2

The intercepts are (3,0) and (0,-2).

i

Y T B

-5

y=x>-9

x-intercepts: y-intercept:
0=x*-9 y=0*-9
0=(x=3)(x+3) y=-9

x=3 or x=-3
The intercepts are (-3,0), (3,0), and (0,-9).
Y

x*+2y=16
2y=-x>+16
1,
=——x"+8
Y77
x-intercepts: y-intercept:
x> +2(0)=16 0’ +2y=16
x? =16 2y=16
x=14 y=8

The intercepts are (—4,0), (4,0), and (0,8).
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Chapter 1 Review Exercises

The intercepts are (-2,0), (2,0), (0,—4), and

g (0,2).
Test x-axis symmetry: Let y =—y
—y=x*-3x"-4

y=—x"+3x*+4 different

Test y-axis symmetry: Let x = —x

(4,0 4 2
4 y= ()" =3 () -
/ y=x*-3x"-4 same
10. 2x=3) Test origin symmetry: Let x=—x and y=-y.

—y=(=x)" =3(-x)* -4
—y=x*-3x*-4
y= —x*+3x% +4 different

x-axis: 2x = 3(—y)2

2x =3y? same

y-axis: 2(=x)=3 372 Therefore, the graph will have y-axis symmetry.

—2x=3y* different 13. y=x’-x
: 3
x-axis: (—y)=x"—x
origin: 2(—x)= 3(—y)2 (=)
—2x=3y? different

Therefore, the graph of the equation has x-axis
symmetry.

—y=x"—x different

y-axis: y = (—x)3 —(-x)
y=-x+x different
11. x> +4y* =16

. 3
x-axis: x° +4(—y)2 =16 origin: (-y)=(-x)" —(-x)
x> +4y* =16 same —y=—x'+x
y= x’ —x same
y-axis: (—x)2 +4y? =16 Therefore, the equation of the graph has origin

x> +4y* =16 same symmetry.

14. X +x+y>+2y=0
origin: (—x)2 + 4(—y)2 =16 . J; g )
s 5 x-axis: x” +x+(-y) +2(-y)=0
X" +4y° =16 same 5 5 )
Therefore, the graph of the equation has x-axis, X" +x+y"—2y=0 different
y-axis, and origin symmetry. R
y-axis: (=x)" +(-x)+ > +2y =0

12. y=x'-3x"-4 x*—x+y? +2y =0 different
x-intercepts: y-intercepts:
0=x"-3x"-4 y=(0)"-3(0)* -4 origin:
0=(x'=4)(x+1) =4 (=) (=x)+ (=) +2(=2) =0
2 —4=0 x* —x+y? =2y =0 different
=4 Therefore, the graph of the equation has none of

x=42 the three symmetries.
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Chapter 1: Graphs

15. 10
X Il'y/.f
2 \ [/f
-5 5
0 /‘(_f_/
Intersection
b H=1.6428548 [y=4.ZB5BE9E
-10
The solution set is {-1.14,1.64} .
18. Slope =-2; containing (3,-1)
Y=y =m(x-x)
y=(=D=-2(x-3)
B y+1=-2x+6
- =-2x+5
(_21 _8) — y
_10k 2x+y=5 or y=-2x+5
X
A
)§| (0.5
16. x’-5x+3=0
Use the Zero option from the CALC menu. L
10 -
|||||_|||||>x
- L 5
L G-1
-5 et 5 B
2EF
fi=-z.um0Eey [v=0 -
—5 5
10 19. Slope = 0; containing the point (-5, 4)
Y=y =m(x-x)
y=4=0(x-(-5)
- = > y=4=0
e ]
i=.gsdazaus [v=o
y=4
-5
4
10 <L
< (54 OFT) S
-5 oy 5 IR A BRI
Zek o - B 3
f=LBERuEvzE Iv=a -
_5 —
The solution set is {—2.49,0.66,1.83} . S

17. x*-3=2x+1

Use the Intersect option on the CALC menu.
10

s H;B L{}xﬁ; 5
Ihttrsﬂ:ct:rl—;_/
w=-144x80d IVY=-1.zB7E0Z

-10
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Chapter 1 Review Exercises

20. Slope undefined; containing (-3, 4). 22. y-intercept =—2; containing (5,-3)
This is a vertical line. Points are (5,-3) and (0,-2)
x=-3 _-2-(-3) 1 1
No slope-intercept form. m="0"s 5 5

y
y=mx+b
T 1
(_3, 4) ® :: y:—_x—z
1 5
-3,0 + 1
il G S x+5y=-10 or y=-_x-2
X 5
-5 T 5
1 \
1 51
51 -

21. x-intercept = 2 or the point (2, 0); B .

Containing the point (4, —5) R B 5' >

-5-0_ -5 5
m=———=—=

4-2 2 2 ‘?0—"5"_\5&

Y=N" =m(x—x1)

5
5
-0=—=(x-2
y S(x-2)
y——§x+5
5 .. .
Sx+2y=100ry= —Ex +5 23. Containing the points (3,—4) and (2, 1)
, RGN
A 2-3 -1
5_
L y_ylzm(x_xl)
- y—(-4)=-5(x-3)
L [ E y+a=-5x+15
-5 B 5 7 y=-5x+11
- Sx+y=1lory=-5x+11
- )\
-5 -5 sl
C Len
L1111 I .
3 B 5
~ (3,0
5

69
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Chapter 1: Graphs

24. Parallelto 2x-3y=-4; 26. (x—h)? +(y—k)? =r?
Slope = % ; containing (—5,3) (x- (—2))2 +(y-3) =4
y—y =m(x—x,) (x+2)* +(y-3)" =16
y_3=§(x_(_5))_>y_3=§”? 27, (x=h)> +(y—k) =17
y=rxe (=) +(r=(2)) =1
19 (x+1)° +(y+2)° =1

2x-3y=-19 or y=%x+—

3
28. x?+y?—2x+4y-4=0

X —2x+y* +4y=4
(o =2x+D)+ (2 +4y+4)=4+1+4
(x=1*+(y+2* =9

(x-1)*+(y+2)* =32
Center: (1,-2) Radius=3

x> +0°-2x+4(0)-4=0

s x*—2x-4=0
_~(2)£(=2) -4(1)(-4) _2:v20
25. Perpendicular to 3x—y =—-4; o 2(1) )
Slope of perpendicular = —% _ 2 122\/5 —1++/5
Containing the point (-2, 4)
y—y =m(x—x) 0> +y*—2(0)+4y-4=0
y—4=‘§<x—(—2)) yi+dy—4=0
~ —4+,J47 -4(1)(-4) _—4%\32
re 2(1) 2
_AEN2 5

Intercepts:

(1-v5,0), (1++5.,0), (0,2-2+2) , and
(0.-2+2v2)
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30. Given the points
A=(-2,0), B=(-4,4), C=(8.5).

L x a. Find the distance between each pair of
_5 > points.
d(4,B)=(-4-(=2))’ +(4-0)
=J4+16 =420 =245
d(B,C) =8~ (~4)) +(5—4)°
29. 3x* 432 —6x+12y=0 =144 +1 =145
X’ +y? —2x+4y =0 d(4,C)=8—(~2)) +(5-0)
2 2 _
X' =2x+y" +4y=0 =J100+25 =125 =55
2 2
=2x+D)+(y" +4y+4)=1+4 2 2 2
(2O rdy ) (v20) +(v125 )’ =(v133)
(x-1*+(y+2)* =5
, 20+125=145
(=1 +(r+2)" =(+5) 145 =145
Center: (1-2) Radius = NG The Pythagorean Theorem is satisfied, so

this is a right triangle.

332 4 3(0)2 6 +12(0)=0 b. Find the slopes:

m ——4_0 —i——Z
3x*—6x=0 BT _4-(-2) -2~
3x(x-2)=0 ma =24 _ 1
x=0 or x=2 e 8_(_4) 12
5-0 5 1
3(0)° +3y* =6(0)+12y =0 M =32 10 2
3y* +12y =0
yorley mAB'mAC:_z'l__1
3y(y+4)=0 2

Since the product of the slopes is —1, the
sides of the triangle are perpendicular and
the triangle is a right triangle.

y=0 or y=-4

Intercepts:
(0,0), (2,0), and (0,—4)

— 1-5
Vi 31. sl f AB=—-=-1;
g slope o 62 ;
- — -1-1
— 1 f BC=——=-1
- slope o 56

Since lines AB and BC are parallel, and
have a point in common (B), they are the
same line. Therefore, 4, B, and C are

collinear.

[ T
-5

S+
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Chapter 1: Graphs

32.

33.

34.

A circle with center (—1,2) has equation
(x+1 +(y-2)" =72

point A(1,5)=> (1+1)* +(5-2)* =2
449=1>=r= \/E

point B(2,4)= (2+1)° +(4-2)" =
9+4=,>=r=413

point C(-3,5)= (-3+1)* +(5-2)" =2

449=rr=r=413
Therefore the points 4, B and C lie on a circle
with center point (—1,2) and radius = /13 .

Endpoints of the diameter are (-3, 2) and (5,-6).

The center is at the midpoint of the diameter:

Center: (_3;5 , 2 +g_6)j =(L-2)

Radius: r=1/(1-(-3)) +(-2-2)* =16+16
=\32=42
Equation: (=1 +(r+2) =(42 )2
X =2x+1+y? +4y+4=32
X'+ —2x+4y-27=0
Using the distance formula on the points (-3, 2)

and (5, y) yields

d=\(5- (3" +(r=2)" =64+ (y-2)
Now set d =10 and solve for y.

10 = /64 + (y —2)

102=( 64+(y—2)2)2

100 =64+ (y-2)*
36=(y-2)°
t6=y-2
so y=2=6—>y=8
and y-2=-6—>y=-4

35. slope = %, containing the point (1,2)

36.

37.

Answers will vary.

a.

x =0 is a vertical line passing through the
origin, that is, x =0 is the equation of the
y-axis

y =0 is a horizontal line passing through
the origin, that is, y =0 is the equation of
the x-axis

x+y =0 implies that y =—x . Thus, the
graph of x+ y =0 is the line passing
through the origin with slope = —1.

xy =0 implies that either x=0, y=0, or
both are 0. x =0 is the y-axisand y =0 is
the x-axis. Thus, the graph of xy =0 isa
graph consisting of the coordinate axes.

x* +y* =0 implies that both x =0 and
y =0. Thus, the graph of x> +y* =0 isa

graph consisting of a single point - the
origin.

Chapter 1 Test
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(¥t nt»
b M—[ )
_(4+(-2) 5+(-3)
B 2 72
(22
272
S8)
2x-Ty=21
-Ty=-2x+21
y—%x—3
x y=2x-3 (x,»)
| y=2(-7)-3=-5|(-7.-5)
0 y=%(0)—3=—3 (0,—3)
_2 — _— [
7 y—7(7) 3=-1 (7, l)
THOOLT 1=E/ 7R3
wmin=-12
Amax=12
ba a1z
Wiaan=1 2 L
Weol=2
Bres=1 = =3
.—'—'—'_'_'_'_‘_F
5 e =0

The intercepts are (0,—3) and (10.5,0).

YA
8_

- (10.5,0)
I | | los"
B o3

y=x"-5

by y=x"-=5 (x,y)
3| y=(-3)"-5=4 | (-3,4)
—1|y=(-1) =5=—4](-1,-4)
0| y=(0-5=-51(0,-5)
L y=(1Y-5=—4 | (1,-4)
3] y=(3Y-5=4 | (3,4)

Chapter 1 Test

I T HOICH UiEEEED
Amin=-5
Anax=o

necl=1
Ymin=-1A
Ymax=1A
Ve l=1
Ares=1 HEL] y=-E

N

e e

2&F 2k
H=-f.zze068 [v=n HezzzaosR  [v=o
The intercepts are (0,-5), = (—2.24,0) , and
~(2.24,0).
y
5_
(—2.24,0) N (2.24,0)
%\kl [ |1/| x

: 3
(-2, -1) 2, -1)

(1, =4)
(0. =5)

4. 20 —x* -2x+1=0
Since this equation has 0 on one side, we will
use the Zero option from the CALC menu. It will
be important to carefully select the window

settings so as not to miss any solutions.

THOOL
Amin= -3

AMIE=3
wacl=1 Jrﬁ f/

Ymin=-3
Ymax=3

‘Yaol=1
Ares=1 Eﬂi

A LAY

The solutions to the equation are —1, 0.5, and 1.

5. x*—5x2-8=0
Since this equation has 0 on one side, we will
use the Zero option from the CALC menu.

Flotl Flokz FIots THOOLT

s ERd-SEE -8 anin= -4
wMe= Anax=d4
L necl=1
Wy = Ymin=-28
~Ne= Wmax=18
W E= YWacl=2
W= Ares=1

¥ VAR,

Sk FT
|#=-z.coyarg [v=o |#=z.EaueFRE |v=id
The solutions, rounded to two decimal places,
are —2.50 and 2.50.
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Copyright © 2017 Pearson Education, Inc.



Chapter 1: Graphs

X +7x-2=x*+3x-3
Since there are nonzero expressions on both
sides of the equation, we will use the Intersect

option from the CALC menu. Enter the left side

of the equation in Y1 and the right side in Y2.

Fletl Flatz Flofr THOOLT

WA B R BT R-2 wmin= -5
S ERE+HER-3 Amax=5
M= HS';- 1=1

N y= Ymin=-1@
~Ne= ‘Ymax=18
L E= Yzel=1

N r= Ares=1

Inkerseckion Inkerseckion
W= T2 HENEOE 1YY= 4SRN B='.2351233 Y=-%.66019

| A

4

Inkerseckion
w=1.6996z01 I¥=4.9876202

The solutions, rounded to two decimal places,
are —2.46, —0.24 , and 1.70.

Y=y _ —1-3 -4 2

a = — —_—_— -

X,-x 5-(-1) 6 3

b. If x increases by 3 units, y will decrease

by 2 units.
v =x
y
5 -
C w0
(1, 1)/.’—/)} .
N
0, ) 10 x
- _\
[0
N 9.-3)
—5F
x> +y=9
x-intercepts: y-intercept:
X +0=9 0> +y=9
x*=9 y=9
x =13

The intercepts are (-3,0), (3,0), and (0,9).

10.

11.

Test x-axis symmetry: Let y =—y
X +(-y)=9
x> —y=9 different

Test y-axis symmetry: Let x =—x
(—)c)2 +y=9

x*+y=9 same

Test origin symmetry: Let x=—x and y=—y

(=x)" +(-»)=9
x* —y=9 different

Therefore, the graph will have y-axis symmetry.

Slope = -2 ; containing (3,—4)
Y=y =m(x—-x)
y=(4) = 2(x-3)
y+4=-2x+6
y==2x+2

(o.\z\>

IIIII<l/fIII
S
=

(3,-4)

(x—h)? +(y-k)* =r?
(x—4)" +(y—(-3)) =5
(x—4)* +(y+3)° =25
General form:
(x—4)" +(y+3)’ =25
x*—8x+16+ > +6y+9=25
x2+y2—8x+6y=0
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12.

13.

42 +4x—-2y—-4=0 Chapter 1 Project

X +dx+y’ -2y =4
(P +4x+4)+ (0 -2y +1)=4+4+1
(x+2)*+(y-1)* =3

Center: (-2, 1); Radius =3

y
S5k

=5

FTT TN T AT

2x+3y=6
3y=-2x+6

2
y= 3 x+2
Parallel line
Any line parallel to 2x+3y =6 has slope
m= —% . The line contains (1,—-1):
Y=y =m(x=x)

y—(—1>=—§(x—1)

y+1=—gx+3
3 3

_ 2 1
V=33

Perpendicular line
Any line perpendicular to 2x+3y =6 has slope

m= % The line contains (0, 3) :
Y=y =m(x—x)

3
—3=2(x-0
y 2(x )

75
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