Chapter 1
Graphs

Section 1.1 (f) Quadrant IV
YA
1. 0 6  D=(6,5)
- .
2. |5_(_3)|=|8|=8 A=(3,2) |
[ ] —
B B=(6,0
3. \32+42=25=5 N P .
-6 - 6
4. 112 +60% =121+3600 =3721 = 61° C=(22e I
i : E=(0,-3)% )
Since the sum of the squares of two of the sides - F = (6, -3)
of the triangle equals the square of the third side, —
the triangle is a right triangle. —6
5 1 bh 14. (a) Quadrant I
T2 (b) Quadrant IIT
(¢) Quadrant IT
6. True (d) Quadrant I
7. x-coordinate; y-coordinate (€ ~axis
(f) x-axis
8. quadrants y
S C=3.45 =
9. midpoint . S-LD
E=(0,1)
10. False;. the distance between two points is never F=(3.0) / .D =@, 1
negative. L1l gl I T 11111
-5 5
11. False; points that lie in Quadrant IV will have a
positive x-coordinate and a negative y-coordinate. B=(3 -4
The point (—1,4) lies in Quadrant II. ¢ e
12. True; M = (%,%) 15. The points will be on a vertical line that is two
units to the right of the y-axis.
13. (a) Quadrant II YA
(b) x-axis 5r
(¢) Quadrant IIT - ¢ (2,4
(d) QuadrantI — 2,1
(e) y-axis B (2: 0)
I I [
=5 5
- 1@ -
- ¢(2,-3)
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Chapter 1: Graphs

16. The points will be on a horizontal line that is 24. X min =-90
three units above the x-axis. X max =30
y X scl=10
5 < Y min = —50
(EHERHEAI $3) ¥ max = 70
(0,3)|- Y scl=10
IR A I R o 25. X min=-10
> - 3 X max =110
B X sc1=10
= Y min =-10
5+ Y max =160
Y scl=10

17. (-1,4); Quadrant IT 26. X min = —20

18. (3, 4); Quadrant I X max =110
X scl=10
19. (3, 1); Quadrant I ¥ min = —10
20. (-6,—4); Quadrant III Y max = 60
Y scl=10
21. X min=-11 . . ]
X max =5 - X'min =-—
X scl=1 X max =6
Y min = -3 X scl=2
Ymax =6 ¥ min =—4
Y scl=1 Y max =4
Y scl=2
22. X min=-3 .
Xmax =7 28. X min=-3
X scl=1 X max =3
Y min=-4 X scl=1
Y max =9 Y min =-2
Y scl=1 Y max =2
Y scl=1
23. X min=-30 .
X max =50 29. X min=-6
X scl=10 X max =6
Y min =-90 X s.cl=2
Y max =50 Y min =-1
Y scl=10 Ymax =3
Y scl=1
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

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

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

X min =3
X max =9
X scl=1
Y min =2
Y max =10
Y scl=2

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

Y min =4

Y max =8

Y scl=1

d(P.P)=(2-02+(1-0)’ =4+1=+/5

d(R,P,) =\/(—2—0)2 +(1-0)* =V4+1=+/5

d(R,P) =\(=2-1 +@2-1) =0+1 =410

d(P.P)= \/(2—(—1))2 +(2-1)

=\9+1=+10

d(P,P)= \/(5—3)2 +(4-(—4) = \/22 +(8)°

d(B, B =(11-(=5)) +(9—(-3))’

=162 +122 =256+ 144
=+/400 =20

40.

41.

42,

43.

44.

45.

46.

47.

3

d(B, B =(10-2)* +(3-(-3))" =8> +6
=64+36 =100 =10

d(B.2) = (6= 47 +(4-(3)) =P +72
=/4+49 =/53

d(P,P,)= \/(6—(—4))2 +(2-(=3))°
=\10? +52 =100+ 25

=125 =55

d(B.Py) =(0-a) +(0-b)* =a® +°

d(B.P,)=\(0-a)’ +(0-a)’ =d* +d’
=+24? =\/§|a|
B =(13);P, =(5,15)

d(PB)=(5-1) +(15-3)"
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Chapter 1: Graphs

48. B =(0,6);P, =(3,-8) problem,
d(B.P,)=J(3-0) +(5-6) A=%.[d(A,B)]~[d(B,C)]
= J(3) +(~14) =l.JE-JE
:\l9+196 =ll3
=205 2
% square units
49. A=(=2,5), B=(1,3), C=(-1,0)
d(A,B):\/(l—(—2))2+(3—5)2 50. A=(-2,5, B=(12,3), C=(10,-11
B TN d(AB) = (12-(-2)) +(3-5)’
=13 = 14% +(-2)?
d(B’C)=\/(—1—1)2+(0—3)2 =196 +4 =~/200
= (=27 +(=3) =459 =10V2
_J3 d(B,C)=\/(10—12)2+(—11—3)2
d(A,0) =[(-1-(=2))* +(0-5)’ =2 +(-14)°
= 1> +(=5)?% =/1425 =+/4+196 =200
=\/% 210\/5

d(A,C) = \/(10—(—2))2 +(=11-5)?

A=(=2,5) z =122 +(-16)*
=144+ 256 = /400

B=(1,3
(1,3) 2
C=(1,0
II(II) IIIII.;'?C Vi
-5 5 [
A=(=2,5) %_ B=(12,3)
5 -6 L 14
Verifying that A ABC is a right triangle by the —
Pythagorean Theorem: —
[d(A.B)] +[d(B.O)] =[d(A,C) _uf €=ao-1n
2 2 2
(\/E) + (\/E) = (\/%) Verifying that A ABC is a right triangle by the
13413226 Pythagorezan Theorem:2 i
26 =26 [d(A.B)] +[d(B.C)]" =[d(A,C)]
2 2 2
The area of a triangle is A = %-bh . In this (10\/5) + (10\/5) =(20)
200+ 200 = 400
400 =400
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51.

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

The area of a triangle is A = %bh . In this
problem,

A=%~[d(A,B)]~[d(B,C)]

- L0v21042

- L1002

[\

\S]

=100 square units

A=(-5,3), B=(6,0), C=(5,5)

d(A,B) = (6= (=5))" +(0-3)?

=11 +(=3)? =/121+9

=130
d(B,C) =+/(5-6) +(5-0)°

d(A,C) = \/(5—(—5))2 +(5-3)>

=107 +2* =/100+4

6 €=6.5)

-6

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

[d(A,O)] +[d(B.C)] =[d(A.B)]
(V0 +(/35) = (0]
104+26 =130
130 =130

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

problem,

A =%~[d(A, 0)]-1d(B,0)]
= 210426
=L 226426

=—-2-26

NSRS

= 26 square units

52. A=(-6,3), B=(3,-5), C=(-1,5)

d(A,B) = \/(3—(—6))2 +(=5-3)>

=9 +(-8)% =/81+64

=145
d(B,C) = \/(—1—3)2 +(5-(=5))?

=/(=4)? +10> =16 +100
=116 =24/29

d(A,C) = \/(—1—(—6))2 +(5-3)

=~/5% +2% =/25+4
=29

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

[d(A,O) +[d(B.C)] =[d(A,B)]
(V5] (4] = ()
29+116 =145
145 =145

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

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

problem,

A=%-[d(A,C)]~[d(B,C)]
= 2294116
=%-@-2\@

1
=—-2-29
2

= 29 square units

53. A=(4,-3), B=(0,-3), C=(4,2)

d(A,B) =\[(0-4)? +(-3-(-3))?

=J(=4)?+0%> =16 +0

=416
=4

d(B,C)=(4-0)* +(2-(-3))’
—J# +5> =Vi6+25
= a1

d(A,C) =\[(4-2) + (2= (-3))
—J0? +5> =0+25

2

=425
=5
YA
S_
L c-@2
I ||/I| X
-5 N 5
B =(0,-3) &
[ A=@,3)
-5

Verifying that A ABC is a right triangle by the

Pythagorean Theorem:

54.

[d(A,B)] +[d(A.O)] =[d(B.C)|
42452 = (\/ﬂ )2
16+25=41

41=41

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

problem,

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

1
=—.4.5
2

=10 square units
A= (47 _3)7 B= (4’ 1)7 C= (27 1)

d(A,B) = \/(4—4)2 +(1-(-3))

=0? +47

=25
YA
5_
L =2, 1)
-\ B=@ 1)
A A, VIR S
-5 L 5
L A=@,3)
-5+

Verifying that A ABC is a right triangle by the

Copyright © 2013 Pearson Education, Inc.



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

Pythagorean Theorem:
[d(A,B)] +[d(B, C)]2 =[dA, 0
2+27 =(245 )
16+4=20
20=20
The area of a triangle is A = %bh . In this
problem,

1
=§-[d(A,B)]-[d(B,C)]
1
_5.4.2
=4 square units

55. The coordinates of the midpoint are:

_[Hatn ity
(x9y)_[ 2 B 2 j

(345 —4+4
L2 2

19

=(4,0)

56. The coordinates of the midpoint are:

(x y)=[‘xl+'x2 yl+y2j

2 72
_2+20+4
=5
_{0 4
_22

57. The coordinates of the midpoint are:

(x y):[xﬁ‘xz y1+YZj

2 2
( —5+11 —3+9j
2 72
:(E Ej
2’2
- (33)

58. The coordinates of the midpoint are:

_[xatxn nty
('xay)_( 2 ) 2 j

2+10 —3+3j

)

59. The coordinates of the midpoint are:

_[Xxtx ity
('xay)_( 2 ) 2 )

_(4+6 3+1
272

_(10 -2
272

=(5.-D

o
2 5
=

oo

60. The coordinates of the midpoint are:

[t oty
(XJ)—( 2 B 2 j

_(—4+2 342
L2 0 2

61. The coordinates of the midpoint are:

[\t oty
(&y)-[ 2 ’ 2 j

_(a+0 b+0
L2 2
_(ab
272

62. The coordinates of the midpoint are:

_[atx nt»
(x9y)_[ 2 B 2 j

:a+0a+0
272
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Chapter 1: Graphs

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

y=x'=x

0=0*-0 1=1"-+1 0=(-D*-+~I
0=0 120 0%1-+/~1

(0, 0) is on the graph of the equation.

y=x - 2/x

0=0-2J0 1=P-241 -1=P-21
0=0 1#-1 -1=-1

(0, 0) and (1, —1) are on the graph of the
equation.

y =x>+9

32=0%49 0°=3%+9 0’ =(-3)*+9
9=9 0=-18 0-18

(0, 3) is on the graph of the equation.

y3 =x+1

2 =141 P’=0+1 0 =-1+1
82 1=1 0=0

(0, 1) and (-1, 0) are on the graph of the
equation.

x2+y2=4
0?+2°=4 (-2+2°=4 H’12’=4
4=4 84 4=4

(0, 2) and (\/5 \/E) are on the graph of the

equation.

x2+4y2=4
0’ +412=4 2244.0°=4 22+4(L) =4
4=4 4=4 524

(0, 1) and (2, 0) are on the graph of the equation.
(_17 O)’ (1’ 0)

0, 1)

T T
(50} (50)
(=2, 0), (2, 0), (0, -3)
(1,0), (0,2), (0,-2)

(2,0, (0, 2),(=2,0), (0,-2)
(-4,0), (-1,0), (4, 0), (0, -3)

76. (-2,0),(2,0), (0, 3)

77. y=x+2

0.2)
|||/_|||||>x
-5

-2.00 =

—5F

78. y=x-6

79.

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

80. y=3x-9 84. y=—x"+1
5 YA
15 Sl
B ©.1)
B 1,0
IR R 3 3
-5 3l ;3.0) 5 —
€0,-9)
AS 3+
—15
85. 2x+3y=6
81. y=x*-1 i

0,-1) B
L 5:
3t
86. 5x+2y=10
82. y=x*-9
Y Y\
6 (0,5

3.0 L1111 -
5
— 2
83. y=-x"+4 87. 9x%+4y=36
YA
A
(0.9)
6_
(200 | R ! L
(-2,0) (2,0) / -1 1 \
| | | al
3 J ¥ 3
3 -6

9
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Chapter 1: Graphs

88. 4x’+y=4 91. y=2x>-15
y 1

|/
-5 5

0
2 1,0
ool T oo

-3 3
=20

4

89. y=2x-13
5

s [ rd 10 [ rmaz

]
/
%

2k
W=c.F3EE1zE V=0

-20 N=-iE
The x-intercepts are x =—2.74 and x=2.74.
Ten-13
<[ d The y-intercept is y=—15.
P 92. y=-3x>+19
e ¥=0 H=i - N=-1%

The x-intercept is x = 6.5 and the y-intercept is
y=-13.
90. y=-3x+14 -5

20 R

T N L/

ZeFn \I\ ]
-10 [A=*E eammaa [v=o B=rEigeiir [v=o

1=-2H+1y Fi=-znz+18

AN

2k \ L lf II\II
H=b.GEERESR =0 =i N=i4 [z=s _—p
The x-intercept is x =4.67 and the y-intercept is The x-intercepts are x =-2.52 and x=2.52.
y=14. The y-interceptis y=19.

10
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93. 3x—-2y=43 or y:3x543
10
-10 [ 25
=35

94.

9s.

/ F1=c3:-:--13:.*2

-

2k

[H=1b.33333% v=0 K et 03
The x-intercept is x =14.33 and the y-intercept
is y=-21.5.

4x+5y=82 or y=#
25
-10 l 30
-10
\\_ =LA BENE
2k
|a=zn.z . W= E:u ¥=16.4

The x-intercept is x = 20.5 and the y-intercept is
y=16.4.

5,2
5x2+3y=37 or y=¥
20
TN

~10

96.

97.

98.

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

] \I z-zr'-:-'IIII ’\
E:'E.?EOEBH =i W= 70yl V=0

fA=Enzezrs

/

=0 N=iz.33EIEE
The x-intercepts are x =-2.72 and x=2.72.
The y-interceptis y =12.33.

2x* =35
3

A

-20

LA
VAN IR

2k 2%
=482z lv=a i=

'?1:&:-:.;:35:.43 /
#=i \Tﬁ/-n.ssﬁs?

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

2x*=3y=35 or y=

¥
4183300l 1¥=n

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) .

Thus the new point would be
(243,5+(-2))=(5.3).

If (-1, 6) is shifted 2 units left then the x

coordinate would be —1+(=2). If it is shifted 4

units up then the y-coordinate would be 6+4 .
Thus the new point would be

(—14(=2),6 +4) = (-3,10).

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

The midpoint of BCis: F =

d(C,D)=4/(0-4)" +(3—4)?
=17

d(B,E)=1(2-6)* +(2-0)’
=4y +2* =\i6+4
=320=25

d(A,F) =200’ +(5-0)
V245
=4+25
=29

100. Let £ =(0,0), P,=(0,4), P=(x, )

d(B, P))=+(0-0) +(4-0)>
=J16=4

d(P. P)=(x=0) +(y~0)’
- xX*+y* =16

d(Py, P)=(x=0)> +(y—4)*
=@+ (y-47 =4
- X +(y-4)7=16

Therefore,

Y =(y-4)

y? =y —8y+16

8y=16

y=2

which gives

101.

x2+22=16
2 =12

x=i2x/§

Two triangles are possible. The third vertex is

(—2\/5, 2) or (2\/5, 2).

d(B.P)=/(—4-2)> +(1-1)’

=/(=6)>+0°

N

6

@)}

d(b, P)

\/(—4—(—4))2 +(=3-1)2

=07 +(-4)?

Il
-lkg‘
—
(o)

d(B.P) =/(—4—2) +(=3-1)?

=V(=6) +(-4)’
=+36+16

@

=213
Since [d(B,B)]* +[d(B,, )| =[d(R, P)] .

the triangle is a right triangle.

102. d(Pl,Pz):\/(6—(—1))2+(2—4)2

=7 +(=2)
=J49+4

_J5
d(P,P)=

Since [d(P,P,)

\/(4—6)2 +(=5-2)

V=22 +(=7)

P+ld. P)Y =[dB.P)]

the triangle is a right triangle.

Copyright © 2013 Pearson Education, Inc.



103.

104.

Since d (R, P,)=d (P, Py), the triangle is
isosceles.

Therefore, the triangle is an isosceles right
triangle.

2

d(P,P) =\/(0—(—2))2 +(7-(=1))
=22 +82 =4+ 64 =/68
=217

d(P,,P) =+(3-0)" +(2-7)*

I3+ (=5)2 =\9+25
J34

d(B.R) = \(3-(D) +(2-(-D)
=5 +3% =4/25+9
_ %
Since d(P,,P)=d(F,P,) , the triangle is
isosceles.
Since [d(B,R)]" +[d(P, )] =[d(R. P,
the triangle is also a right triangle.

Therefore, the triangle is an isosceles right
triangle.

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

=J(=11)% +(=2)?
—J121+4 =125
=5V5

d(Pz,P3)=\/(4—(—4)) +(6-0)*

=82 +6% =/64+36

2

=100
=10
d(B,P)=\(4-7) +(6-2)"
= (=3 +4% =o+16
-5
=5

Since [d(B.P)] +[d(P,.P)]" =[d(P.P)] .

the triangle is a right triangle.

13

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

105. Using the Pythagorean Theorem:
90% +90* = d*
8100+8100 = d*
16200 = d*
d =~16200 =90+/2 =~ 127.28 feet

90, 90

90 90

106. Using the Pythagorean Theorem:
60 +60* = d*
3600+3600 = d* — 7200 = d*
d =~7200 = 60/2 =~ 84.85 feet

60 60

107. 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 =+(310-90) +(15-90)°

=/220% +(=75)% =+/54025

=5v2161 = 232.43 feet

c. Using the distance formula:
d =+(300—0)* +(300—90)?

=300 +210% =+/134100

=30v149 = 366.20 feet

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

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

1(0.60) (60,60)

X

(0,0) (60,0)

b. Using the distance formula:
d =+/(180—60) + (20— 60)*

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

= 404/10 = 126.49 feet

¢. Using the distance formula:

d =+/(220-0)% + (220 - 60)?

=+/220% +160% =~/74000

=20v185 = 272.03 feet

109. The Focus heading east moves a distance 30¢
after ¢ hours. The truck heading south moves a
distance 40¢ after ¢ hours. Their distance apart
after ¢ hours is:

d =+J(301) + (40r)>
=+/90072 +1600¢>
=+/2500¢>

=50¢

40t

o

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

d =J100% +(22¢)*
=~/10000 + 484¢>

110. =22 ft/sec

22t

100 d

111. a. The shortest side is between P =(2.6,1.5)
and P, =(2.7,1.7) . The estimate for the
desired intersection point is:

NN Yty ) 2.6+2.7 1.5+1.7
2 72 2 72

(5332
272

=(2.65,1.6)

b. Using the distance formula:

d= \/(2.65 ~1.4)* +(1.6-1.3)°

=J(1.25)2 +(0.3)
=+/1.5625+0.09
=/1.6525

=~1.285 units

112. Let A =(2006,309) and P, = (2010, 405). The
midpoint is:

(x y)=(x1+x2 Y1+y2j

2 2

_(2006+2010 309 +405
2 2

_(4016 714

L2 2

= (2008, 357)

The estimate is that net sales of Wal-Mart Stores,
Inc. in 2008 was $374 billion which is $17
billion off from the reported value.

113. For 2001 we have the ordered pair
(2001,17960) and for 2011 we have the ordered

Copyright © 2013 Pearson Education, Inc.



Section 1.2: Intercepts; Symmetry; Graphing Key Equations

pair (2011,22350). The midpoint is
2001+2011 17960+ 22350
(year, $) =

bl

2 2
_(4012 40310}

s

2 7 2
=(2006,20155)

Using the midpoint, we estimate the poverty
level in 2006 to be $20,155.00. This is slightly
lower than the actual value.

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

the midpoint formula, we can write

-1+x 8+y
2,3)= — .
(3)=( 2]

This leads to two equations we can solve.

—1+x=2 8+y:3
2 2

-1+x=4 8+y=6

x=5 y=-2

Point B has coordinates (5,-2).

115. a.
YA
5_
_ y=vx2
- y =¥
L1t NA L) X
— L 5
S+
YA
S_
- S y=x
Ll A1 X
-5 L 5
S+

15

116.
117.
118.

119.

1.

YA

8_

- y={x |
||_||||||||.;x
-2 L 8
2

b. Since \/x_2 =|x| for all x, the graphs of

y=\/x_2andy=|x| are the same.

2
c. For y= (\/; ) , the domain of the variable

x is x=0; for y = x, the domain of the

variable x is all real numbers. Thus,

(\/;)2 =x only forx = 0.

d. For y=+/x, the range of the variable y is
y 20 for y=x, the range of the variable

y is all real numbers. Also,
Vx* = x only if x > 0.
Answers will vary
Answers will vary

Answers will vary. A complete graph presents
enough of the graph to the viewer so they can
“see” the rest of the graph as an obvious
continuation of what is shown.

Answers will vary.

Section 1.2

2(x+3)—-1=-7
2x+6—-1=-7
2x+5=-7

2x=-12
x=-6
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Chapter 1: Graphs

2.

10.

11.

12.

2 —4x-12=0 The intercepts are (6,0) and (0,—6).
(x=6)(x+2)=0 Yp
x=6=0 or x+2=0 3 (6.0)

x=6 x=-2 |||_|||||.|/|(,x
The solution set is {—2, 6} . -3 | 6
intercepts y=x—06
y=0 _

} (0,-6)

y-axis B
4 13. y=2x+8
(_3 4) x-intercept: y-intercept:

’ 0=2x+8 y=2(0)+8
True 2x=-8 y:8

x=—4

False; the y-coordinate of a point at which the
graph crosses or touches the x-axis is always 0.
The x-coordinate of such a point is an

The intercepts are (—4,0) and (0,8).
Y y=2x+38

x-intercept. 10 (0,8)
False; a graph can be symmetric with respect to
both coordinate axes (in such cases it will also be (—4,0)
symmetric with respect to the origin). L1 1 1 I T
For example: x* + y* =1 -10 10
y=x+2
x-intercept: y-intercept: ~10
O0=x+2 y=0+2
—2=x y=2 14. y=3x-9
The intercepts are (—2,0) and (0,2). x-intercept: y-intercept:
Yoo y=x+2 0=3x-9 y=3(0)-9
ST 3x=9 y=-9
- =3
(0.2) "
The intercepts are (3,0) and (0,-9).
(—2,0) =
I TV Y Y T YA

_V B 5 10+

-Sr L i X

—10 L /(3,0) 10

y=x- 6 =
x-intercept: y-intercept: _ _
0=x-6 y=0-6 (0,-9)¢ ¥ =% 79
6=x y=—6

16
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Section 1.2: Intercepts; Symmetry; Graphing Key Equations

15. y=x>-1 The intercepts are (-2,0), (2,0), and (0,4).
x-intercepts: y-intercept:
0=x-1 y=0>-1
=1 y=-1 y=-x+4
=+
r ==l (-2,0)
The intercepts are (—1,0), (1,0), and (0,-1). L1 | X
Yhp o yv=x—-1 = —
S5 _
B —5t
L 111 Y1111 X
-5 (-1,0)\& (1,0) 5 18. y=—x"+1
(0,-1) |- x-intercepts: y-intercept:
B 0=—x>+1 y=—(0)*+1
_5 B )C2 =1 y =1
x=xl1
16. y=x>-9 The intercepts are (—1,0), (1,0), and (0,1).
x-intercepts: y-intercept: YA
0=x>-9 y=0"-9 St
x* =9 y=-9 my=—x"+1
x=13 o,
The intercepts are (-3,0), (3,0), and (0,-9). L 111 .I/\L L 111 X
YA y=x2—9 _5(_170) L\ (1,0) 5
10~ B
B —5t
-3,0 - (3,0
|( | 1 )I | ( I P X
10 10 19. 2x+3y=6
x-intercepts: y-intercept:
2x+3(0)=6 2(0)+3y=6
_10_(0’_9) 2x=6 3y=6
x=3 y=2
17, y=—x’+4 The intercepts are (3,0) and (0,2).
x-intercepts: -i : A
pts: y-intercepts: sk
0=—x"+4 y=—(0)2+4 |
X =4 y=4 - 2x+3y=6
x=12

(0,2)
gllll%\lll‘x

17
Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

20. 5x+2y=10 The intercepts are (—1,0), (1,0), and (0,4).
x-intercepts: y-intercept: YA
5x+2(0)=10 5(0)+2y =10 5k
5x=10 2y=10 OONax +y=4
x=2 y=35 -1,0) [\(L,0)
: l g [ L 111 X
The intercepts are (2,0) and (0,5).
=5 | 5
Y |
(0,5) B

Sx + 2y =10

(2 O) 23. YA
) = (= 5
[ L1l (b)(3.’4)-(3’.4)
_5 | 5 -
3k R I IR AR B R
- L 5
21. 9x*+4y=36 . C .
X-intercepts: y-intercept: (©)=(=3,-4) 5 @) =G,-9
9x*+4(0)=36  9(0)’ +4y=36
9x> =36 4y=36 2. 4
=4 y=9 ®=¢53 [ 5.3)
L] — L ]
x==22 L
The intercepts are (-2,0), (2,0), and (0,9) . I i I A AR A
y -5 B 5
A
10870, 9) . SN
©=(53) - @=63)
-5+
=2,0)| (2,0
|(|||) (||)||X 25. y
=10 B 10 y
S_
| 9x? + 4y =36 B
~ 2.1 - =21
- *» e
N T O .
-5 [ - 5
22. 4x*+y=4 (@=02-1 - ©=02-D
x-intercepts: y-intercept: B
4x*+0=4 400y +y=4 -5
4x* =4 y=4
Xt =1
x=xl1

18
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26.

27.

28.

29.

30.

YA
5_
=2 | @=2)
[ ] — [ )
N I =
[ ] — [ ]
by=(+4-2) 4, -2)
-5+
sk
©)=(-5,2) - @=G6,2)
Ll
-5 B 5
(b) = (-5, -2) B (5.-2)
5
Yh
5_
@=CLD =011
® o
L1111 L1111 X
-5 o o 5
-1,-1) -b)=(1,-1)
&L
YA
(@=(3.4 57 (©=6.4
[ ] — [ ]
I NI 5
-5 L 5
[ ] : L J
3,4 s-b)=3G-b
Yy

h
He

©=(40 L@=0

b)=(4,0 L 40

S TN T T

-5 L 5
5L

19

31.

32.

33.

34.

3s.

36.

37.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

b

5
(2)=1(0,3)
(©=(0.3)

[ O N B
-5 5

0, 3)
(b)=(0,-3)
-5

YA
5 I
@=(30 [(©=30
3.0) )= 0)
-5 5

-5

a. Intercepts: (—1,0) and (1,0)

b. Symmetric with respect to the x-axis, y-axis,
and the origin.

a. Intercepts: (0,1)

b. Not symmetric to the x-axis, the y-axis, nor
the origin

a. Intercepts: (—%,0), (0,1), and (%,O)

b. Symmetric with respect to the y-axis.
a. Intercepts: (-2,0), (0,-3), and (2,0)
b. Symmetric with respect to the y-axis.

a. Intercepts: (0,0)

b. Symmetric with respect to the x-axis.

38. a. Intercepts: (-2,0), (0,2), (0,—2), and (2,0)
Symmetric with respect to the x-axis, y-axis,
and the origin.

39. a. Intercepts: (—2,0), (0,0), and (2,0)
Symmetric with respect to the origin.

40. a. Intercepts: (—4,0), (0,0), and (4,0)

Symmetric with respect to the origin.
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Chapter 1: Graphs

41.

y
II‘II1
=

(—2,-5)% =5

42,

43. y
=
(2.9
—m0) @OF (.0)
Le 11 1IN/ 11N
-5 L 5
32
5+
44, Y
510 4)
224 F }e2
1111 A x
- —(0,0)
_5_
45. y2=x+4
X-intercepts: y-intercepts:
0% =x+4 y?=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

46.

47.

48.

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 > =049
0=-x+9 y* =9
x=9 y=23

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

Test x-axis symmetry: Let y =—y

2
(=y) =x+9

y2 =x+9 same
Test y-axis symmetry: Let x =—x

y* =—x+9 different

Test origin symmetry: Let x=—x and y=-y.
(- )2 =—x+9
y* =—x+9 different
Therefore, the graph will have x-axis symmetry.
y=
x-intercepts: y-intercepts:
0=3x y=30=0
0=x
The only intercept is (0,0) .
Test x-axis symmetry: Let y=—y

—-y= Yx different

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

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

==
y= Yx same

Therefore, the graph will have origin symmetry.

y=3x

x-intercepts: y-intercepts:

0="x y= Jo=0

O=x

The only intercept is (0,0) .
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49.

50.

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

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

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

—y = \Sl—x = —;/;
y= IYx same

Therefore, the graph will have origin symmetry.

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)* +y-9=0

x*+y-9=0 same

Test origin symmetry: Let x=—x and y=—-y
(-x)’=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
X’ =4 —y=4
x=12 y=—4

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

Test x-axis symmetry: Let y=—y
x> =(-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

(=x) ~(=2)=4=0
x> +y—-4=0 different

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

51.

52.

21

Therefore, the graph will have y-axis symmetry.

9x +4y* =36
x-intercepts:
9x2+4(0)* =36

y-intercepts:
9(0)* +4y* =36

9x* =36 4y* =36
=4 y2 =9
x=12 y=13
The intercepts are (-2,0),(2,0), (0,-3), and

(0,3).
Test x-axis symmetry: Let y=—y
9x? +4(—y)2 =36

9x +4y? =36 same

Test y-axis symmetry: Let x =—x
9(—)c)2 +4y* =36
9x* +4y? =36 same

Test origin symmetry: Let x=—x and y=-y
9(=x)> +4(-y)’ =36
9x* +4y> =36 same

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

4x* + y2 =4
x-intercepts: y-intercepts:
4x7 +0> =4 4(0)* +)y* =4
4x* =4 y:=4
=1 y=1%2
x=%1

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

4x* +(—y)2 =4

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

4x% + y2 =4 same
Test origin symmetry: Let x=—x and y=-y

4(=x)* +(-y)* =4

4x* +y* =4 same

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

53.

54.

55.

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

y=x> =27

X-intercepts: y-intercepts:
0=x'-27 y=0*-27

X =27 y=-27
x=3

The intercepts are (3,0) and (0,-27) .

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

Test y-axis symmetry: Let x =—x
y= (—x)3 -27

y=—x>—27 different

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

—-y= (—x)3 -27
y=x>+27 different

Therefore, the graph has none of the indicated
symmetries.

y= X -1

x-intercepts: y-intercepts:
0=x"-1 y=0*-1

xt=1 y=-1
x=x=1

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

Test x-axis symmetry: Let y=—y
—y=x"*-1 different

Test y-axis symmetry: Let x =—x
y= (—x)4 -1

4
y=Xx"—1 same

Test origin symmetry: Let x=—x and y=-y
4
—y=(-x)" -1

—y=x*—1 different

Therefore, the graph will have y-axis symmetry.

y=x"-3x—4

x-intercepts: y-intercepts:

22

56.

57.

0=x>-3x—4
O=(x—4)(x+l)

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

y=0>-3(0)-4
y=—4

Test x-axis symmetry: Let y=—y

—y=x>-3x—4 different

Test y-axis symmetry: Let x =—x
y=(-x)’=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=x"+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
2
y=(-x)"+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:
. 3x B 3(0) 0_
249 YT se 9
3x=0
x=0

The only intercept is (0,0) .
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58.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

Test x-axis symmetry: Let y=—y

—-y= 23 Y different
x"+9

Test y-axis symmetry: Let x =—x
3(—x)

(—x)* +9

y:

y=-— different

x°+9

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

3(—x)

—y=

(—x)* +9
Cy=- 3x
2 +9
y= same
249

Therefore, the graph has origin symmetry.

_ x*—4
Y 2x
X-intercepts: y-intercepts:
X’ —4 0*-4 —4
0 = y — _——
2x 200 0
x> —4=0 undefined
xt=4
x=12

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

x4

X

different

—y=

Test y-axis symmetry: Let x =—x
(~x) -4
7T (=)

x° -4

y=-— different

2x

Test origin symmetry: Let x=—x and y=—-y
(-x)* -4

2(—x)
x*—4

—2x

same
2x

23

59.

60.

Therefore, the graph has origin symmetry.

3

y= —X
x* -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

—y=
xr-9
3
different

y_x -9

Test y-axis symmetry: Let x =—x
~(=x)’
(~x)" -9
3

y:

different

y:
x° -9

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

(=)

—y=

(—x)"-9
_y — X3
-9
.3
= same
Y -9

Therefore, the graph has origin symmetry.

_ Xt +1
yE 2x°
x-intercepts: y-intercepts:
x4+l y= Lﬁ_: = 1
0= 5 2(0) 0
Yo undefined

no real solution

There are no intercepts for the graph of this
equation.

Test x-axis symmetry: Let y=—y

-y= 4;1 different
2x
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Chapter 1: Graphs

Test y-axis symmetry: Let x =—x
(—x)* +1
2(-x)’

xt+1

-2x°

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

(—x)* +1

2(=x)

_ xt+1
-2x°

y= x+1

2x°

Therefore, the graph has origin symmetry.

different

y:

-y

same

61. y=x°
y
5
L1111 X
- ~(0,0) O
-L-D°[ L
ror
62. x=y’
y
=
(1, 1)
L1 T X
=5 (0,0)p 5
[(1,-1)
.

24

63.

64.

65.

66.

y=
y
51
B 4,2
:(1»1)( )
HEEED aSE NN
=5  (0,0)} 5
s
1
y=—
X
y
5

If the point (3,b) is on the graph of y =4x+1,
then we have b=4(3)+1=12+1=13
Thus, b=13.

If the point (—2,b) is on the graph of
2x+3y =2, then we have
2(=2)+3(b) =2
—4+3b=2
3b=6
b=2
Thus, b=2.
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67. If the point (a,4) is on the graph of R y=x2-5 (x y)

_.2
y =x"+3x, then we have 1 y=12—5=—4 (1’_4)

4=a*+3a ]
0=a’+3a—4
0=(a+4)(a-1)
a+4=0 or a-1=0

from symmetry (—1, —4)

2 | y=2"-5=-1| (2,-1)
—2 | from symmetry (—2,—1)

a=-4 a=1 ﬁ_
Thus, a=—4 or a=1. B
(—V5,0) - (V/5,0)
68. If the point (a,—5) is on the graph of M\
=5
y=x2+6x,thenwehave (=2, -1) A
_ 2 ’ L
—S5=a"+6a (=1, -\ A (1, —)
0=a’+6a+5 T, -5)

0=(a+5)(a+1)

2
a+5=0 or a+1=0 70. a. 0=x>-8

a=-5 a=-1 x* =8
Thus, a=-5 or a=-1. x=+22
60 0?5 The x-intercepts are x=-22 and
. a. =x" -

* x=24/2.

x* =5 2

=(0)"-8=-8
x=+/5 y=(0)

The y-intercept is y =-8.
The x-intercepts are x =—/5 and x = V5. Y pHis Y

y= (0)2 _5-_5 The intercepts are (—2\/5,0) , (2\/5’0) ,

The y-intercept is y =—5. and (0,-8).

The intercepts are (—\/g ,0), (\/g ,0), and b.  x-axis (replace y by —y):

2
—y=x2-8
(0,-5). e
y=8—x" different
b. x-axis (replace y by —y):

2 y-axis (replace x by —x):
—-y=x"-5 ) 5
. y=(-x)"-8=1x"—-8 same
y=5—x" different
origin (replace x by —x and y by —y):

-y= (—)c)2 -8
y=8—x? different

y-axis (replace x by —x ):
y= (—)c)2 —5=x>-5 same

origin (replace x by —x and y by —y):

2 The equation has y-axis symmetry.
_yz(_x) -5 q y y y

2

y=5-x" different

The equation has y-axis symmetry.
c. y=x"-5

Additional points:

25
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71.

C. y= x> -8
Additional points:

by y= x* -5 (x, y)
1| y=1r-8=-7| (1L-7)
—1 | from symmetry (—1, —7)
2 | y=2"-8=—4| (2,-4)
—2 | from symmetry (—2, —4)

(—2V2,0)

x—(0)*=-9
x=-9

The x-interceptis x =-9.
(0)-y*=-9
—y?=-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)’=-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.

72.

c. x—y2=—9 or x=y2—9
Additional points:

y | x=y"-9 | (xy)
2 | x=2"-9=-5| (-5,2)
—2 | from symmetry (—5, —2)

The x-interceptis x=4.
(0)+y*=4
y2 =4 -5 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)2 =4
X+ y2 =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-y*
Additional points:
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73. a. x”+(0)
X

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

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

y
5
\_(0, 2)

N
=5

T, -2)

—S+

=9

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

(0 +y* =9
y* =9
y=%3
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
2, .2 _
X" +y =9 same
y-axis (replace x by —x):
(—x)2 +y* =9
2, .2 _
X" +y =9 same
origin (replace x by —x and y by —y):
2 2
(=x)"+(=y)" =9
X+ y2 =9 same

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

27

74.

x=x4
The x-intercepts are x=—4 and x=4.

(0 +y* =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):
(=)’ +(~y)’ =16
x*+y? =16 same

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

x2+y2=16
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75.

0=x"—4x

0=x(x2—4)

x=0 or x*-4=0
=4
x=12

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):
—y=(=2) =4 (=)
—y=—x’+4x
y= x* —4x same
The equation has origin symmetry.

y=x" —4x

Additional points:

by y= X —4x (x, y)
1| y=1r-4(1)=-3|(1,-3)
—1| from symmetry (—1,3)

y
5_
(=1,3) B
-2,0 B 2.0
(I | |) | ] E |)| X
=5 5
0,0
©.0) B (1, =3)
75_

76.

0=x"—x

0=x(x2—1)

x=0 or x*-1=0
X’ =1
x=z1

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):
—-y= X —x
y=x—x" different
y-axis (replace x by —x ):
y=(=x)' ~(~)
y= —x° +x different
origin (replace x by —x and y by —y):
~y=(=x)" = (=)
—y=—x"+x
y=x"—x same
The equation has origin symmetry.

y=x'—x

Additional points:

X y= X —4x (x, y)
2 | y=2"-(2)=6| (2.6)
—2 | from symmetry (—2, —6)

YA
5_
(-1,0) [ /(1,0
L 111 I T
=5 L(0,0) 9
o
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77.

78.

79.

80.

81.

Section 1.2: Intercepts; Symmetry; Graphing Key Equations

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 (0,2) 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.

2
a. (x2 +y? —x) =x*+y’
x-intercepts:

(x +(0)* ~x) =+ +(0)

2
(X2 —X) =X2

o242 =40

-2 =0

x3(x—2)=0
=0 or x-2=0
x=0 x=2

y-intercepts:

((0)7+3?=0) =(0)*+»?
() -
yh=y?
Y4 -2 =0
Y (»*-1)=0
y'=0 or y*-1=0
y=0 y* =
y==1

The intercepts are (0,0), (2,0), (0,—1), and

(0.1).
b. Test x-axis symmetry: Let y=—y

(7 +(3) =) =+ ()’

(x2+y2—x)2 =x*+y’

same

Test y-axis symmetry: Let x =—x
2
(=) +37 =(=0)) =(="+»7

(x2+y2+x)2 =x*+y?

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

(=) + (=3 ~(=x)) = (=2 +(->)’

(x2+y2+x)2 =x* +y?

different
Thus, the graph will have x-axis symmetry.

29
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Chapter 1: Graphs

82.

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

16y? =-225
225

2 = ——
T

no real solution

y-intercepts:
16(0)° =120x-225

0=120x-225
~120x =225
-225
X=—
—120
_15
8

The only intercept is (%,O) .

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
16y* = —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.

83. Answers will vary. One example:

y

/

84. Answers will vary
85. Answers will vary

86. Answers will vary.

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

(x,y) 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.

(x,y) on graph — (x,—y) on graph

(from x-axis symmetry )

(x,—y) on graph — (—x, y) on graph

(from origin symmetry)

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

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

(x,y) on graph — (—x, y) on graph

(from y-axis symmetry)

(—x,y) on graph — (x,—y) on graph

(from origin symmetry )

Since the point (x,— y) is also on the graph, the

graph has x-axis symmetry.
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Section 1.3: Solving Equations Using a Graphing Utility

87. Answers may vary. The graph must contain the Section 1.3
points (—2,5), (—l,3),and (0,2). For the

2
graph to be symmetric about the y-axis, the graph Lo 267 +5x+2=0

must also contain the points (2,5) and (1,3) (2x+1)(x+2)=0

(note that (0, 2) is on the y-axis). 2x+1=0 or x+2=0
2x=-1 x==-2

For the graph to also be symmetric with respect |

to the x-axis, the graph must also contain the x= =

points (-2,-5), (-1,-3), (0,-2), (2,-5). and

The soluti i 2 !
(1, —3) . Recall that a graph with two of the e solution set1s 4 — e

symmetries (x-axis, y-axis, origin) will

necessarily have the third. Therefore, if the 2. 2x+3= 4( x— 1) +1
original graph with y-axis symmetry also has x- D43 =dr—dt]
axis symmetry, then it will also have origin

—2x+3=-3
88 — 90. Interactive Exercises
—2x=-6
x=3

The solution set is {3} .

3. ZERO

4. False; exact solutions are obtained, in general, if
the solution is a rational number. For irrational
solutions, approximate answers are typically
given, though some utilities can express certain
irrational expressions in exact form.

5. X’—4x+2=0 ; Use ZERO (or ROOT) on the
graph of y, = X —4x+2.

/|

10

-5 }/\L
2Rk

¥

nw=Ci.zihzz

-10

31
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Chapter 1: Graphs

10

. vl

et I
W=1. 6751209 IY=0
—-10
The solution set is {-2.21,0.54,1.68] .

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

10 10

-5 / 5 =5 / 5
Zera N Zera
W=-z.BEA9RD IV=0 W= AzEZ4EER V=0

-10 -10

10

2
n=L.

—-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.

}Q/

-15
The solutlon setis {-1.55,1.15} .

8. —x*+1=2x"-3; Use INTERSECT on the
graphs of y, = —x*+1 and Y, = 2x*-3.

10 10

S \f /
Ihttl"!tctiﬁh\t/\ Ihttl"!tcm
W=-1111786 IY=-527HEY W=1.1117859 IY=-527HEY

-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, = xt—2x +3x-1.

5

5
3 l J 3 3 \ l J 3
ek ek \J[
W=-1.117683 I¥=0 W= ZEAEENT IY=0

-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 —xP +4x 5.
5

] uy

-3 3 3
\l/ ZRFa
H- BHSEBHE =i #=.9x68E408 =0

-10 -10
The solution set is {-0.85,0.94} .

1. - —%xz +%x+2 =0;

Use ZERO (or ROOT) on the graph of
v =—x —(5/3)x" +(7/2)x+2.

5 5

e ln
AR

2EF ' \ 2gF
Ww=-z.6910B7 1¥=0 H= - 4AQEEZE
-5 -5
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5
-5 \ 5
2ekn
H=1.E1umEEE [y=n
=

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

15

12. —x*+34° +%x2 —7x+2= 0 ; Use ZERO (or

ROOQOT) on the graph of
y=—x"+3x° +(7/3)x* = (15/2)x+2.

10 10

LN

2aF 2k
w=-1.E4y0E: Iv=-1E-12 H=F0a1zEd7 V=0
-5 -5
10 10

v\ 5 -5

2eki l
H=l.zib4ez8e IY=0

2k
HEZ0zEr0EL IY=-ZE-1iz

-5 -5
The solution set is {—1.64,0.31,1.31,3.02} .

13. —%x4 -2x° +%x= —%xz +%

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

Inkersschion Inkerseckion
n=-z.B5BE71  Y=-4.948761 H=m13EPz0e Y=-EOzzEoYy

-8 -8

Section 1.3: Solving Equations Using a Graphing Utility

Interseckion
A= 18817Ed7 V= MANENNEE ¥=-.1BBEEE]

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

Interseckion
Hn=id

14. %xS —5x=%x2 -4

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

e o

Interseckion
w=E T

Y=-r.BrE

Inkerscckion
HEYNPELZE

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

=0

15. x*—5x7+2x+11=0
Use ZERO (or ROOT) on the graph of
V= Xt =5x% +2x+11.
15

-5 5

-5
There are no real solutions.

16. —3x* +8x* —2x-9=0
Use ZERO (or ROOT) on the graph of
y, =-3x* +8x* =2x-9.
5

-5 E 5

-15
There are no real solutions.

33
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Chapter 1: Graphs

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. 32-x)=2x-1
6—-3x=2x-1
6-3x-6=2x—-1-6
—3x=2x-7
—3x-2x=2x-7-2x
—Sx=-7
v _-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} .

x+1 x+2
21. —+ =
3 7

21(%“}21()6;2) =21(5)
Tx+7+3x+6=105

10x+13=105
10x+13-13=105-13

10x =92

10x 92

10 10

46

5

5

xX=
The solution set is {?} .

2x+1

22, +16=3x

3[2x3+1+16j=3-3x

2x+14+48=9x
2x+49 =9x
2x+49-2x=9x—-2x
49 =Tx
49 _7x
7 7
x=7
The solution set is {7} .

The solution set is {3} .
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24. Zo5=2

The solution set is {—1} .

25, (x+7)(x=D=(x+1)’
X —x+Tx-T=x"+2x+1
X +6x—T=x"+2x+1
W 4bx—T-x>=x+2x+1-x>
6x—7=2x+1
6x—7—-2x=2x+1-2x
4x-7=1
dx=T+7=1+7
4x=8
4x _ 8

—=x=2

473
The solution set is {2} .

26, (x+2)(x=3)=(x-3)’
X2 +2x-3x—6=x>—6x+9
-x—6=x>-6x+9
-x—6-x=x>—6x+9-x°
—x—-6=-6x+9
—x—6+6x=—-6x+9+6x
5x—6=9
5x—6+6=9+6
5x=15
sv_15
5 5
x=3
The solution set is {3} .

Section 1.3: Solving Equations Using a Graphing Utility

27.

28.

29.

30.

31.

35

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
5x* —13x—6=0
(5x+2)(x=3)=0
5x+2=0 or x—3=0
S5x=-2 x=3

xX=—=

5
. . 2
The solution set is —§,3 .

X +xt—4x—4=0

(27 +x7)+(—4x-4)=0
X (x+1)—4(x+1)=0
(x+l)(x2—4)=0
(x+1)(x=2)(x+2)=0

x+1=0 or x—2=0 or x+2=0

x=-1 x=2

The solution set is {-2,-1,2} .

Copyright © 2013 Pearson Education, Inc.
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Chapter 1: Graphs

32. X +2x% -9x—-18=0
(x* +2x7 ) +(-9x-18) =0
X (x+2)-9(x+2)=0
(x+2)(x*=9)=0
(x+2)(x=3)(x+3)=0
x+2=0 or x-3=0 or x+3=0

xX= —2 X = 3 X = —3
The solution set is {-3,-2,3} .

33. vx+1=4
2
(\/x-i-l) =4?
x+1=16
x+1-1=16-1

x=15
Check:

J5+1=4
Ji6 =4
4=4T
The solution set is {15} .

34.  x-2=3
( x—2)2=32
x—2=9
x—=2+2=94+2
x=11
Check:
J11-2 =3
9 =3
3=3 T
The solution set is {11} .

This yields the equation
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
8x=-1 x=-4

Xx=——

8
. . 1
The solution set is —4,—§ .

36 > 21
x+1 x-4 4
LCD = 4(x—4)(x+1)
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 21x+16=0
x=3 2lx=-16
16
21

The solution set is {—2,3} .

35 243 -8
x+2 x=1 5 Section 1.4
LCD = 5(x—1)(x+2)
Multiply both sides of the equation by the LCD. L. undefined; 0

36
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Section 1.4: Lines

- 32 14 Slope = =11
x-intercept: 2x+3(0)=6 - A Slope=oT - 3
2x=6
=3 b. If x increases by 3 units, y will increase
y-intercept: 2(0)+3y =6 by 1 unit.
3y=6 0-3 3
y=2 22
y =b ; y-intercept
. True
. False; the slope is %
2y =3x+5
Y 3 5 L1 g
y=dxtd @, 0) 8
2 2
. True; 2(1)+(2)=4 -2 2,
5 3- -1
2+2=4
4=4 True
m; = m, ; y-intercepts; my -m, =—1

Y

. False; perpendicular lines have slopes that are

ite-reci Is of each other. - - -
opposite-reciprocals of each other 1. Slope=y2 y_ 1-3 _2=_1

n-x 2-(-2) 4 2

1-0 1

a. Slope=——=— ¥
PE=5 072 g
b. If x increases by 2 units, y will increase \:
by 1 unit. 2.3 ~ 2D
T I [ [
- -5 B P
. a. Slope= 1-0 :—l B \
-2-0 2 B
b. If x increases by 2 units, y will decrease _5:
by I unit.
. a. Slope= 2 =—l
1-(=2) 3

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

37
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Chapter 1: Graphs

18. Slope = 22—
X
11§
| | IA/I/ T Y 3
-5 |
sk
19. Slope=22=% _~1=CD
X—=x 2-(=3)
YA
S_
IR B S B ..
3,-1) @ -D
sk
20. Slope:y2_y1:ﬁ:
x,—-x —5-4
YA
5_
5,2) - @
Lrv v i o
-5 L 5
o
21. Slope =222 ~272
x—x —1-(=D
M\
5_
Lo [
[ I -
-5 L 5
“1,-2¢
sk

38
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22. Slope=22"1 2270 _ 2 iefined.
x-x 2-2 0
Yhoo
S_
: 9(2,2)
Lr i di o x
- L ]2,0)5
S+ ¥
_0_ 23.
5
24.
9y
-9
25.
=% undefined
—F underined. YA
v\g_
(6. 1)
| [ O O [
-2 | 6
o \



Section 1.4: Lines

26. P=(13);m= _§ 30. P=(-2,0); slope undefined

|
]
=

T Y
5

[ ] Sp—

4
31. Slope=4=—; point: (1,2
27. P=(-13)im=0 P p ¢ point (1.2)
If x increases by 1 unit, then y increases by 4

35’1\_ units.
- Answers will vary. Three possible points are:
NP ITER-NE > x=1+1=2 and y=2+4=6
Lt i & (2.6)
-5 = 5 x=2+1=3 and y=6+4=10
B (3,10)
_5: x=3+1=4 and y=10+4=14
(4,14)
28. P=(2,-4);m=0 5
v 32. Slope=2= T point: (-2,3)
S If x increases by 1 unit, then y increases by 2
B units.
- Answers will vary. Three possible points are:
Ll x=-2+1=-1 and y=3+2=5
] : ] (_1’5)
P = (2.-4) x=—14+1=0 and y=5+2=7
) st ] (0.7)
x=0+1=1and y=7+2=9
29. P=(0,3); slope undefined (L9)
yl\ 3 -3
51 33. Slope= -5 = > ; point: (2,-4)
P=0.3¢ If x increases by 2 units, then y decreases by 3
| units.
T Y Y Y .
- | 5
=7

(note: the line is the y-axis)

39
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Chapter 1: Graphs

34.

35.

36.

Answers will vary. Three possible points are:
x=242=4 and y=—4-3=-7

(4.-7)

x=4+2=6 and y=-7-3=-10
(6,-10)

x=6+2=8 and y=-10-3=—13
(8,-13)

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

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+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=-1 and y=-3-2=-5

(-1.-5)

x=-14+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 1 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)

37.

38.

39.

40.

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

2y=x
0=x-2y

1
x=2y=0or y=—x
y y >

(0, 0) and (-2, 1) are points on the line.
Slope = 1-0 :L:—l
-2-0 =2 2

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

1
=——x+0
YT
2y=—x
x+2y=0

x+2y=0 or y=—%x

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

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

x+y=2 or y=—x+2

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

2-(-1) 3
Using y—y; =m(x—x,)

Slope =

y—lzé(x—(—l))

1
—1==(x+1
y 3( )

_l—lx_}_l
YIRS
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41.

42,

43.

44.

45.

46.

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

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

y—2=-1(x-1)
y—2=-x+1
y=—x+3

x+y=3 or y=—x+3

1
y=3 =mlx=a), m=—

1
_o=—t(xo1
y 2()
11
YR S
y 2"
1,43
YT,

I 5
x+2y=5 or y=—5x+5
y=y=mx-x), m=1
y=1=1(x=(=1))
y—1=x+1

y=x+2
x—y=-=2or y=x+2

Slope = 3; containing (-2, 3)
y=y =mx-x)
y—3=3(x-(-2)
y=3=3x+6
y=3x+9
3x—y=-9 or y=3x+9

Section 1.4: Lines

47. Slope =—§; containing (1, —1)
Y=y =mx—x)

y= (D=

+1——£x+z
Y 3773
__2. 1
YET33

2 1

2x+3y=-1or y=——x——

y y=-7%73

48. Slope =%; containing the point (3, 1)
y=y =m(x—x)
1
-1==(x-3
y S (x=3)

q=t3
YT

_L.1
Y 2 2
1 1
x=2y=lory=—x——
y Yy »* 73
49. Containing (1, 3) and (-1, 2)
2-3 -1 1
m=—==—=—
-1-1 -2 2

y=y =m(x—x)
1

-3==(x-1

y 2( )
1 1

3= x——
Y 2 2
L3
Y 2 2

Slope = 2; containing the point (4, —-3)

y=y =mx-x)
y=(=3)=2(x-4)
y+3=2x-8
y=2x—-11
2x—y=11 or y=2x-11

41
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Chapter 1: Graphs

50. Containing the points (-3, 4) and (2, 5)

5.4 1

m= = —
2-(=3) 5

y=y =m(x—x)

1

-5=—=(x-2

y 5( )
1 2
—5=—x—=
YTPEETS
1.2
Y5

1 23
x=5y=-23 or y=—x+—
y y 5 5
51. Slope = -3; y-intercept =3
y=mx+b
y=-3x+3
3x+y=3 or y=-3x+3

52. Slope = -2; y-intercept = -2
y=mx+b

y==2x+(-2)
2x+y=—-2 or y=—2x-2

53. 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
Y 2

1
x—=2y=2 or yzEx—l

54. 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

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

42

56.

57.

S8.

59.

60.

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 =2x; Slope =2

Containing (-1, 2)

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

Parallel to y =—-3x; Slope =-3; Containing the

point (-1, 2)

y=y =mx—x)
y=2=-3(x-(-1)
y—2=-3x-3—->y=-3x-1
3x+y=-1or y=-3x—-1
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61.

62.

63.

64.

65.

66.

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

y=y =mx-x)

y=0=2(x-0)
y=2x

2x—y=0 or y=2x
Parallel to x—2y=-5;

Slope = %; Containing the point (0,0)

Y=y =m(x—x)

1 1
-0=—(x-0)—> y=—x
y 2( )y >
x—2y=0 or —lx
y y >

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

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

Slope of perpendicular = -2
y=y =mx—x)
y=(=2)=-2x-1)
y+2==2x+2—>y=-2x
2x+y=0 or y=—-2x

Perpendicular to y =2x—3; Containing the
point (1, -2)
Slope of perpendicular = —%

y=—y =m(x—x)

y=(D==2(x-D

+2——lx+l% ——lx—é

Y 2T T,
1 3
x+2y=-3 or y=——x——
y y > >

Section 1.4: Lines

67. Perpendicular to 2x+ y =2 ; Containing the

point (-3, 0)
Slope of perpendicular = %
Y=y =m(x—x)

1 1 3
—0==(x—(=3) > y=—x+=
y 2(x (=3)—>vy 5*t5

x—2y=-3 or y:%x+%

68. Perpendicular to x—2y =-5; Containing the

point (0, 4)

Slope of perpendicular = -2
y=mx+b
y=-2x+4

2x+y=4 or y=-2x+4

69. Perpendicular to x =8 ; Containing (3, 4)

Slope of perpendicular = 0 (horizontal line)
y=4

70. Perpendicularto y=8§;

Containing the point (3, 4)
Slope of perpendicular is undefined (vertical
line). x=3 No slope-intercept form.

71. y=2x+3; Slope = 2; y-intercept = 3

¥
8

(0,3)
||||/_|||||.;x
5

) .

P

72. y=-3x+4; Slope = -3; y-intercept = 4

.4

1D
I N I . W
-5 5

Q2,2

¥
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Chapter 1: Graphs

73. %yzx—l; y=2x-2

Slope = 2; y-intercept = —2
YA

74.

Slope = —% ; y-intercept = 2

YA

5_
%_ G 1)
T Y T Y =
-5 B 5"‘

L

75. y= %x+ 2 ; Slope = % ; y-intercept = 2

Yh

5
0,20, 3)

|%|||||g
5

/

=5

76. y= 2x+% ; Slope =2; y-intercept :%

44

71.

78.

79.

x+2y=4; 2y:—x+4—>y:—%x+2

Slope = —% ; y-intercept = 2
YA
‘\S_
©, 2)_\&\11
[ e L

-5 ,0) ™

-x+3y=6; 3y:x+6—>y:%x+2

Slope = % ; y-intercept = 2

Ih
5_
(0,2)’_/
3. D i
TR T O
-5

=5

2x=3y=6; —3y=—2x+6—)y=§x—2

Slope = % ; y-intercept = -2

¥
5

-

T 1T T 177

Copyright © 2013 Pearson Education, Inc.



Section 1.4: Lines

84. =—1; Slope = 0; y-intercept =—1
80. 3x+2y=6: 2y=—3x+6—>y=—%x+3 Y pe=mhy P

Y
3. 51
Slope = ) ; y-intercept = 3 —
Y B
5 [ T O O .
= 5 o
(0, 3) ) O, -DHL
2,0 B
Y O VA —
-5 5 51
-3 85. y=5; Slope = 0; y-intercept = 5
-5 47\
8 —
81. x+y=1; y=—x+1 :(0 5)
Slope = —1; y-intercept = 1 - : >
Vi L
2 -
*) _| L 111 : L 111 ; =
| L —2r

-2 (L O\ 2
L 86. x=2; Slope is undefined
y-intercept - none
2 YA A
5 —
82, x—y=2; y=x-2 L
Slope = 1; y-intercept = —2 B
Yi [ I O N "
st -5 - 5
B sk
Ll 144 11 X /

87. y—x=0; y=x
Slope = 1; y-intercept =0

YA
5_
83. x=-4; Slope is undefined L
y-intercept - none B 2.2)
y L1110 1111 &
i 1 s Foo s
5_
— _5_
[ I T I
-5 L 5
v -Sr

45
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Chapter 1: Graphs

88. x+y=0; y=—x 91. a. x-intercept: 2x+3(0)=6
Slope = —1; y-intercept =0 2Ix=6

Yy —
P x=3

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

T T T T7

=2, 2) y-intercept: 2(0)+3y =6
L N X _
-5 0, 0)[ 5 3y=6
B The point (0,2) is on the graph.
S+
b.
3
89. 2y-3x=0; 2y=3x—>y=5x
3 .
Slope = > ; y-intercept =0
y
5
2,3)
|||ﬁ0’|0)|||||x ;
—: e 92. a. x-intercept: 3x—-2(0)=6
3x=6
x=2
-5 The point (2,0) is on the graph.
3 y-intercept: 3(0)—2y =6
90. 3x+2y=0;2y:—3x—>y:—5x 2y=6
Slope = -2 ; - =0 =
ope=Tos Y -intercept = The point (0,-3) is on the graph.
Y b.
=
(-2, 3) —
LN iRy
=S (0.0) 5

(2,-3)

46
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93.

94.

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=8
The point (0,8) is on the graph.

y
10%

(-10,0) AN NN RN

-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

A |(4‘|02/ x

(0, —6))/ -6

47

9s.

96.

Section 1.4: Lines

x-intercept: 7x+2(0) =21
Tx=21
x=3
The point (3,0) is on the graph.

y-intercept: 7(0)+2y =21

2y=21
21
=7
The point (0,%) is on the graph.
10

-8}

x-intercept: 5x+3(0)=18
S5x=18
18
x=—
5

The point (%,Oj is on the graph.

y-intercept: 5(0)+3y =18

3y=18
y=6
The point (0,6) is on the graph.
y
Y_
0.6)%
NN L1 Jr
-5 | /18 5
_(?*ON
—-10~
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Chapter 1: Graphs

97. a. x-intercept: %x+l(0):1 99. a. x-intercept: 0.2x—0.5(0)=1

3 0.2x=1
lx =1 x=5
2 The point (5,0) is on the graph.
x=2
The point (2,0) is on the graph. y-intercept: 0.2(0)-0.5y =1
-0.5y=1
-intercept: l(0) +l y=1 -
y ) 3 y=-
1 | The point (0,-2) is on the graph.
—y=
3 b. y
y=3 5

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

y

b. )Y_ % L1l ﬂé/xr
(0,3) (0,-2)
§5\\£2,0) “’////A:
| | g

S5+

L1111
-5 5

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

The point (—4,0) is on the graph.

98. a. x-intercept: x—%(O) =4
y-intercept: —0.3(0)+0.4y =1.2

x=4
The point (4,0) is on the graph. 04y=12
y=3
. 2 ) )
y-intercept: (0) Stk 4 The point (0,3) is on the graph.

2
_5 y= 4 5 /
y=—-6 (0,3)
The point (0,—6) is on the graph. -5 / B 5
1 I

{
y 4,

b. y e
I |(4.10}/ x -5

-5

101. The equation of the x-axisis y =0. (The slope

is 0 and the y-intercept is 0.)

(0,-6) ¢ -6
/ 102. The equation of the y-axis is x=0. (The slope
is undefined.)

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

48
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104.

105.

106.

107.

108.

109.

110.

111.

112.

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+l or x+3y=3

Intercepts: (0,—1) and (-2,0). Thus,

slo e——l
p >

y=—%x—1 or x+2y=-2

5-3 2 2
R=(-25), bp=(1,3): m=——=—=—=
1()2()’”1_2_1_33

3-0 3
P=(1,3), P,=(-1,0): my = ==
=(13). B =(-10): m ===

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

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

=(L-1), B =(41), =(2,2), P, =(5.4)
1—(—1) 2 4-1

T T3 TS,
4-2 2 2—(-1)

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.

114.

115.

116.

117.

Section 1.4: Lines

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

m12—3_0=3, m23=;3=_l’
1-0 4-1 3

o2 o 10 1

H3-4 T M 300 3

dyy =+(4=1)* +(2-3)" =941 =410
dss =(3=4)" +(-1-2)" =I+9 =10
dy = (3-0)* +(=1-0)> =7/9+1 =10

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.

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

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

C=0.20x+29

When x = 110, C =(0.20)(110)+29 = $51.00 .
When x =230, C =(0.20)(230)+29 = $75.00 .

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=0.15x+1289

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

118.

119.

120.

Let x = profit in dollars, and let S = salary in
dollars.

Weekly salary = (% share of profit)(profit) +
weekly pay

S§=0.05x+375

a. C=0.11x+1147; 0<x<600

C=0.11x+11.47
C 0=x=600

100
80
60
40
20,

(600, 77.47)

Cost (dollars)

0 100 300 500 x
kW-hr

c. For 200 kWh,
C=0.11(200)+11.47 = $33.47

d. For 500 kWh,
C =0.11(500) +11.47 = $66.47

e. For each usage increase of 1 kWh, the
monthly charge increases by $0.0944
(that is, 9.44 cents).
C=0.0881x+5.90; 0<x<1000

C=0.0881x+5.90

®

0<x<1000
Cn [
TTTTT1
100 (1000, 94)
80 i
/

o
o

rd
&0, 5.90) .
0 200 600 1000 x
kW-hr

Cost (dollars)
(o))
o

N
o

c¢. For 200 kWh,
C= 0.0881(200) +5.90=$23.52

d. For 500 kWh,

C =0.0881(500)+5.90 = $49.95

e. For each usage increase of 1 kWh, the

monthly charge increases by $0.0848
(that is, 8.48 cents).

121. (°C,°F)=(0,32): (°C,°F)=(100,212)

slope =

212-32 _180 _9
100-0 100 5

°F—32=%(°C—0)

9

°F-32==(°C
;CO

5
°C=—=("F-32
9( )

If °F =70, then

5 5
°C=2(70-32)=>(38
9( ) 9( )

°C=21.1°

122. a.

b.

123. a.

K="C+273
5
°C==(CF-32
9( )

K:%(OF—32)+273

K=2or 19573
9 9
K=20p4 220
9 9
K:é(5°F+2297)

The y-intercept is (0, 30), so b =30. Since
the ramp drops 2 inches for every 25 inches
2

of run, the slope is m = _—2 =——_ Thus,
25 25

2
the equationis y=——x+30.
q y 25

Lety=0.

0=—2 x+30
25

ix=30
25

g i X 22(30)
2125 2
x=375
The x-intercept is (375, 0). This means that
the ramp meets the floor 375 inches (or

31.25 feet) from the base of the platform.
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124. a.

125. a.

No. From part (b), the run is 31.25 feet which
exceeds the required maximum of 30 feet.

First, design requirements state that the
maximum slope is a drop of 1 inch for each

12 inches of run. This means |m| < %

Second, the run is restricted to be no more

than 30 feet = 360 inches. For a rise of 30

inches, this means the minimum slope is
30 1

——=— Thatis, |m|2i Thus, the
360 12 12

only possible slope is |m| = % . The

diagram indicates that the slope is negative.
Therefore, the only slope that can be used to
obtain the 30-inch rise and still meet design

. . 1
requirements is m = Iz In words, for

every 12 inches of run, the ramp must drop
exactly 1 inch.

The year 2000 corresponds to x = 0, and the
year 2009 corresponds to x = 9. Therefore,
the points (0, 20.6) and (9, 11.2) are on the
line. Thus, m = 206-11.2_94

9-0 9
The y-intercept is 20.6, so b = 20.6 and the
equation is y =—1.04x+20.6

=1.04.

x-intercept: 0=-1.04x+20.6

x=19.8
y-intercept: y =—1.04(0)+20.6 =20.6
The intercepts are (19.8, 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

when 0% of twelfth graders will have
reported daily use of cigarettes.

The year 2025 corresponds to x = 25.
y=-1.04(25)+20.6=-5.4

This prediction is not reasonable since it is
negative.

Let x = number of boxes to be sold, and

A = money, in dollars, spent on advertising.
We have the points

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

126.

127.

Section 1.4: Lines

(x,, Ay) = (200,000, 60,000)
60,000 — 40,000

slope =
200,000~-100,000
_ 20,000 1
100,000 5

A—40,000=é(x—100,000)

A—40,000=%x—20,000

A= 1 x+20,000
5
b. If x =300,000, then
A= %(300, 000) + 20,000 = $80,000

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

Find the slope of the line containing (a,b) and
(b,a):
a-b

b—a

slope = =-1

The slope of the line y =x is 1.

Since —1-1=-1, the line containing the points
(a,b) and (b,a) is perpendicular to the line

y=x.
The midpoint of (a,b) and (b,a) is

M=[a+b’b+a)

2 2

Since the coordinates are the same, the midpoint
lies on the line y =x.

Note: a+b :b+a
2

2x-y=C

Graph the lines:

2x—y=-—

2x—y=0

2x—y=2

All the lines have the same slope, 2. The lines
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128.

129.

130.

are parallel.

2x-y=-4
A 2Zx-y=0
5
0.4
¢ )_ 2x-y=12
20 »
:ls \ I [
Z 5
ﬁp) Qo)
)
_5
Refer to Figure 65.

length of OA=d(0,A)=+1+m>
length of %zd(O,B):\/ 1+m,*

length of E:d(A,B):ml—m2

Now consider the equation

(,ll+ml2 )2 +(w/l+m22 )2 =(m1 —my )2

If this equation is valid, then AAOB is a right
triangle with right angle at vertex O.

(Vrem? | +(rems? ) = (m —m,

1+ m? +1+my* = m? = 2mmy, +m,*

2+ ml2 + m22 = ml2 —2mym, + m22
But we are assuming that nym, =—1, so we have
2"""12 +m22 = ml2 -2(-1) +m22
2+ml2 +rr122 = ml2 +2+n122

0=0
Therefore, by the converse of the Pythagorean
Theorem, AAOB is aright triangle with right

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

(b), (¢), (e) and (g)
The line has positive slope and positive
y-intercept.

(a), (¢), and (g)
The line has negative slope and positive
y-intercept.

131. (o)

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.

132. (d)

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

slope —% and y-intercept [0,—%). The lines

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

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

133 - 135. Answers will vary.

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

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

137. 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.

138. Two lines with equal slopes and equal

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

139. 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.

140. 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 ——% 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 b, =b, .
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b b b b b b
blzsz_lz_zj__lz_i - =
m m m m m m,
b b - =_
But — =——2 = Line 1 and Line 2 have the mab = —mb
m m —myb+mb=0
same x-iptercept, wh%ch contradicts the or.iginal But —myb+mb=0=>b(m—m,)=0
assumption that the lines have unequal x-intercepts.
Therefore, Line 1 and Line 2 cannot have the same =b=0
y-intercept. or m—my,=0=m =m,

o . . ) Since we are assuming that m, # m,, the only way
141. 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 =mx+b and Line 142

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

. Answers will vary.
2 has equation y =m,x+b,

Line 1 has x-i b ond vii b 143, m=2"n_ —4-2 _-6_ 3
ine 1 has x-intercept —;1 and y-intercept b . n-x - (_3) 4 B
b It appears that the student incorrectly found the
Line 2 has x-intercept ——— and y-intercept b . slope by switching the direction of one of the
e subtractions.

Assume also that Line 1 and Line 2 have unequal
slopes, that is m; #m,. 144. Interactive Exercise
If the lines have the same x-intercept, then

b b

my B my

7. Center=(2, 1)
Radius = distance from (0,1) to (2,1)

=J2-02+1-1)% =4=2

Section 1.5 Equation: (x—2)*+(y—1)> =4

2
1. add; ($-10)" =25 8. Center = (1, 2)
Radius = distance from (1,0) to (1,2)

2. (x-2)*=9
(x=2) =JA-1*+(2-0)> =4 =2

x—2=ix/§
Equation: (x—1)> +(y—2)* =4

x—2=13
x=2%3 9. Center = midpoint of (1, 2) and (4, 2)
x=5 or x=-1 _ (14 242\ (5 ,
The solution set is {—1, 5}. “\2772 _(f’ )

Radius = distance from (i,2) to (4,2)

3. False. Forexample, x* +y> +2x+2y+8=0 2
is not a circle. It has no real solutions. 2
iy o] +(2-2)* = 2.3
4. radius h 2 N4 o
5. True; 1 = = ’
rue; r°=9>r=3 Equation: (x—éj +(y=2) = 2
6. False; the center of the circle 2 4
2 2 .
(x+3)" +(y-2)" =13 is (-3,2). 10. Center = midpoint of (0, 1) and (2, 3)

_[0+2 1+3

2 2 j=(1,2)

53
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Chapter 1: Graphs

Radius = distance from (1,2) to (2,3) 14. (x—h)’+(y—k)?=r’

=J(2-17+(3-2° =2 (=1 +(y=0)° =3°

2, 2
Equation: (x—1)"+(y—2)> =2 (x=D"+y"=9
! . ’ General form: x> —2x+1+y? =9

15. (x-h)*+(y-k)Y?=r*
(x4’ +(y—-(-3))* =5

11. (x-h)?>+(y—k)?=r* x*+y?—2x-8=0

(x=0)* +(y=-0)* =2 A

X +y’=4 5:
General form: x*+y* —4=0 —

74 L1 K_J.I I I

C -5 YR

© 0

5| L1 (_) | ||5 X _5:

=5

2 2 _
12. (x-h)?+(y—k)?=r* (x=4)"+(y+3)" =25
General form:

—0)*+(y—0)*=3°
(x )2 (y2 ) x> —8x+16+y>+6y+9=25
x"+y =9 2, .2
X" +y —8x+6y=0
General form: x*+y*-9=0 A

- L1011 N

L]
“, -3)

5

-8
3. (=h+(y=k) =1 16. (x—h)>+(y—k)> =1
(x—0)z+(y—2)z=22 (x=2) +(y—(=3))> =42
X +(y-2)" =4 (x=2)2+(y+3)* =16

R— 2 —
General form: x*+y” —4y+4 =4 General form: x* —4x+4+y*+6y+9=16

2, .2 _
X4y —4y=0 x*+y?—4x+6y-3=0
YA
¥
51 L
0, 2)
-3

-5

-5

54
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17. (x=h)*+(y—k)* =r*
= (=2)*+(y-1* =47
(x+2)*+(y-D*=16
General form: x*> +4x+4+y*—2y+1=16

X +y +4x-2y-11=0
y

18. (x—h)Y’+(y-k)?=r>
(x=(-5)* +(y=(=2)* =7*
(x+5)+(y+2)* =49
General form: x> +10x+25+ y2 +4y+4=49
x4+ y* +10x+4y-20=0

NENERANNN! X

(-5.-2)

19. (x-h)’+(y—-k)?=r>

2

General form: x” —x+—+ y2 =

20.

21.

55

Y

Section 1.5: Circles

2+

(x—h)?+(y-k)?=r?

ewor-{-( 43

12
2

xHy+=| =
(y2j

1 1
General form: x* +y*+y *=g

1
4

4

X +y +y=0

X +y' =4
Pyt =22

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

Y

Copyright © 2013 Pearson Education, Inc.
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Chapter 1: Graphs

c. x-intercepts: x* +(0)2 =4 b.
=4
x=tJ4=42
y-intercepts: (0)2 +y’ =4
v =4
y=tJ4=12 B
The intercepts are (-2, 0), (2,0), (0,-2), |
and (0.2). ¢.  x-intercepts: (x—3)2 +(0)2 =4
22. X’ +(y-1*=1 (x-3) =4
H(y-P =1 x-3=+/4
a. Center:(0,1); Radius=1 x—3=12
b. y x=3%2
% x=5 or x=1
) y-intercepts: (0—3)2 +y? =4
D (-3)" +y” =4
X 9+y? =4
> 5 s
No real solution.
The intercepts are (1,0) and (5,0).
c. x-intercepts: X +(0-1)*=1 24. 3(x+1)2 +3(y—1)2 —6
=l (x+1)" +(y=1)* =2
x*=0
= i\/a ~0 a. Center: (-1,1); Radius = \/5
y-intercepts: (0)2 +(y-1)? =1 b. YA
(y-1’ =1 °k -
y-1=+/1 D
yol=+l JJlCPHJHé
y=1=x1 -5 B 5
y=2 or y=0 -
The intercepts are (0,0) and (0,2). 4:

23. 2(x-3)"+2y* =8
()c—?a)2 +y* =4
a. Center: (3, 0); Radius =2

56
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c. x-intercepts: (x+1)2 +(0—1)2 =2
(x+1)* +(-1)" =2
(x+l)2+l=2
(x+1)* =1
x+1=+J1
x+1==%1

x=-1%1
x=0 or x=-2

y=1=x1
y=2 or y=0

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

25. x*+y*—2x—4y-4=0
X' —2x+y*—4y=4
(F° =2x+D)+(y* —4y+4)=4+1+4
(x=1)?+(y-2)* =3
a. Center: (1, 2); Radius =3

b. Y
5

I
-5

=5

c. x-intercepts: (x—1)> +(0—2)> =3*
(x=1)%+(=2)* =3*
(x=1)"+4=9
(x=1)" =5
x—lzi\/g
x=1+45

Section 1.5: Circles

y-intercepts: (0—1)> +(y—2)* =37
(-’ +(y-2)* =3’
1+(y-2)" =9
(y-2)" =8
y—2=i‘\/§
y—ZZiZ\/E
y=2+22
The intercepts are (1—\/5, O), (1+\/§, O),

(0,2-2&),and (o,2+2ﬁ).

26. x*+y? +4x+2y-20=0
X% +dx+y* +2y=20
(X +4x+ D+ (P +2y+1)=20+4+1
(x+2)* +(y+1)* =5

a. Center: (-2,—-1); Radius =5
b. y

W

c. x-intercepts: (x+2)* +(0+1)* =57
(x+2)*+1=25
(x+2)* =24
x+2=ix/ﬁ
x+2=426
x==2+2/6
y-intercepts: (0+2)* +(y+1)* =57
4+(y+1)?* =25
(y+1)* =21
y+1=i\/ﬁ
y=—li\/i

The intercepts are (—2 - 2\/6 s 0),
(-2+2v6,0), (0,—1-+21), and
(0.-1++21).
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Chapter 1: Graphs

27. X +y +4x—4y-1=0
x2+4x+y2 —4y=1
(X +4x+ )+ (Y —4y+4) =1+4+4
(x+2)* +(y—2)* =3
a. Center: (-2, 2); Radius =3
b. y

(_2 > 2)
®

IN L]
—5\_./ 5Xx

-5

c. x-intercepts: (x+2)? +(0-2)> =32
(x+2)*+4=9
(x+2)* =5
x+2=1/5
x==2%+5
y-intercepts: (0+ 2)2 +(y— 2)2 =32
4+(y-2)*=9
(y=2"=5
y—-2= i\/g
y=2++5
The intercepts are (—2 - \/g s O),

(—2+J§, 0), (0,2—\6), and (0,2+\B).

28. X +y?—6x+2y+9=0
X' —6x+y*+2y=-9
(X*=6x+9)+(y* +2y+1)=—9+9+1
(x=3)2+(y+1)* =1
a. Center: (3,-1); Radius=1

b. Y
5_
IR I I B N
-5 | 5
B (3,-1)
S

c. x-intercepts: (x— 32 +(0+1)* =1
(x=-3)"+1=1
(x=3)° =0
x=3=0
x=3
y-intercepts: (0—3)* +(y+1)> =1
9+(y+1)* =1
(y+1)°=-8
No real solution.
The intercept only intercept is (3,0).

29. X +y'—x+2y+1=0

X —x+yr+2y=-1

2 lj 2 1
X =x+—= [+ +2y+)=—1+—+1
[ 2 (" +2y+1D) 1

2 2
[x—%j +(y+1)? =Gj

a. Center: (%,—lj;RadiuS: l

2
b. YA
2_
1 1 1 L X
o
BNCRY

S
X——| =—
2 4

No real solutions
2 2
. 1 2 (1
y-intercepts: (0 - Ej +(y+1)° = (5]

L

2

+1
4 )
(y+1)°
+1

Il
© O nlm

-1

The only intercept is (0,—1).
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30. x2+y2+x+y—%=0

X Hx+yi+y=

1 1

2 2

x|+ Y +y+—|=

( 4) [y ’ 4)

2 2
[x+l) +[y+lj =1’

2 2

a. Center: (—l,—l);Radius=1
2 2
b. YA
2_
LA N L
-2 ) 2
1 1
54—

: 1Y
y-intercepts: O+E +| y+

S}

S
+
N\
=
+
= D= =
AW

U P
— [

Il

—_

~<
=+

[

I
I+

~
Il

The intercepts are (_1 — \/5 s O] s
2

(‘”ﬁ,oj, [0, ‘1‘\/3} and [o,
2 2

Il
—_
S}

TN

ey

[y

[\

31.

Section 1.5: Circles

2x% +2y? —12x+8y—24=0

X +y* —6x+4y=12
x2—6x+y2+4y=12

(* —6x+9)+(y> +4y+4)=12+9+4

a.

C.

32. a.

(x-3)%+(y+2)* =5
Center: (3,-2); Radius =5

x-intercepts: (x—3)* +(0+2)? =57
(x-3)*+4=25
(x-3)" =21
x—3=+/21
x=3%21

y-intercepts: (0—3)> +(y+2)> =5°
9+(y+2)° =25

(y+2)* =16

y+2=44

y=-2x4
y=2 or y=-6

The intercepts are (3—@, O), (3+\/i, 0),
(0,-6), and (0, 2).
2x* +2y* +8x+7=0
2x2 +8x+2y* =7
)62+4)c-i-y2=—z
2 2 7
(x"+4x+4)+y =_E+4
1
x+2)7 +y ==
(x+2)"+y >
2
\/EJ

N2 4 y2=| Y2
(x+2)"+y (2

Center: (-2, 0); Radius = g
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Chapter 1: Graphs

b. YA c.
S —
2,00 |
NI
-5 L 5
-5+
. 2 2 1
c. x-intercepts: (x+2)"+(0)" = 5
(x+2) =2
2
x+2==% 1
2
x+2= _ﬂ
2
x=-2 i‘ﬂ
2
y-intercepts: (0+2)% + y? =% a.
1 b.
44y ==
)
7
2 _ —_—
Y 2
No real solutions.
The intercepts are (—2—%, OJ and
—2+£, 0.
2
33, 232 +8x+2)% =0 ¢

x2+4x+y2=0

X* +4x+4+y? =0+4
(x+2)2+y2=22

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

~—

=
>

60

x-intercepts: (x+ 2)2 + (0)2 =2?
(x+2)* =4

(x+2)" =+J4
X+2==%2

x=-2%2
x=0 or x=—4

y-intercepts: (0+2) + y* =22
4+y*=4
y*=0
=0

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

34. 3x*+3y?—12y=0

x2+y2—4y=0

X +y —4y+4=0+4

x2+(y—2)2 =4

Center: (0,2); Radius: r=2

y
5_
(0,2) B
L1111 AR
-5 | 5
sk
x-intercepts: x” +(0— 2)2 =4
X +4=4
X' =0
x=0
y-intercepts: 0% +(y— 2)2 =4
2
(y-2)" =4
y-2=%J4
y—2=212
y=2%2
y=4 or y=0

The intercepts are (0, 0) and (0, 4).
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35.

36.

37.

38.

39.

40.

Center at (0, 0); containing point (-2, 3).
r=y(-2-0) +(3-0)* =V/4+9 =13
Equation: (x— 0)* + (y- 0)? = (\/E)z

X +y =13

Center at (1, 0); containing point (-3, 2).

r=\/(—3—1)2 +(2-0)° =16+4 =+20=2V5

2
Equation: (x—1)>+(y=0)> =(~/20)
(x=1*+y*> =20

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

r=3

Equation: (x-— 2 + (y— 3)? =32
(x=2)*+(y=3)*=9

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

r=3

Equation: (x+3)> +(y—1)* =3°
(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: (w R ﬂ

2] (1)

Radius: r=(1- (=) +(@4-3)’ =4+1=15

Equation: (x—(=1)*+(y—3)* = ( \/3)2
(x+D)’+(y=3)° =5

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

Center: (ﬂ,ﬂ) =(2,2)
2 2

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

61

41.

42,

43.

44.

45.

46.

47.

48.

Section 1.5: Circles

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

Equation: (x+1)% +(y—3)* = (1)
(x+D?+(y-3)° =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 r = 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, 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

X +y*=9
¥ +x2=9
2x° =9
> 9
X ==
2

_ [ A

2 2

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

2
2
A=s’ =(2-%] =(3\/§) =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

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

49.

50.

51.

)c2+y2 =36
X +x% =36
2x* =36
X’ =18

x=3x/§

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
xrt = 71'(6)2 =367 square units.

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

52.

X +(mx+b)* =r
X2 +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)*> —4(1+m*)(b* —r*) =0

4b*m* —4b* +4r* —4b*m* +4m*r* =0
—4b* +4r* +4m’r* =0

—b P+t +m*rt =0
rP(1+m*)=b

Using the quadratic formula, the result from
part (a), and knowing that the discriminant

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
2 +(y-139)* =15,625

The diameter of the wheel is 150 meters, so the
radius is 75 meters. The maximum height is 165
meters, so the center of the wheel is at a height
of 167 —75 =90 meters above the ground. Since
the center of the wheel is on the y-axis, it is the
point (0, 90). Thus, an equation for the wheel is:

(x=0)> +(y-90)* =75
X2 +(y=-90)* =5625

X+ 7y  +2x+4y—4091=0

X +2x+y  +4y—-4091=0

X +2x+1+y? +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)°
x4+ y* +2x+4y—4168.16=0

62

is zero, we get:
(1+m*)x* +2bmx+b*—r* =0
—2bm —bm —bmr*  —mr

2
r

e m _{172] b?

c. The slope of the tangent line is m .

The slope of the line joining the point of

tangency and the center is:

L
b _ﬁ' b 1
[_mrz _OJ b
b

2
—mr m

Therefore, the tangent line is perpendicular
to the line containing the center of the circle

and the point of tangency.

53. xX*+y*=9
Center: (0, 0)
Slope from center to (1, 22 ) is

2\/5—0:&:2\5.

1-0 1

-1 2

2 4

Slope of the tangent line is
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Equation of the tangent line is:

y—2\/_=—%(x—l)
y—2\/_=—g +%
4y—8\/_=—\/§x+\/§
\/§x+4y=9\/§

J2x+4y-9J2=0

54. x*+y? —4x+6y+4=0
(x* —4x+4)+(y* +6y+9)=—4+4+9
(x=2+(y+3)* =9
Center: (2, -3)
Slope from center to (3, 22— 3) is
2W2-3-(3)_22_, 5

3-2 1

-1 2

Slope of the tangent line is: —==——

22 4

Equation of the tangent line:

y-(2v2-3)= ﬁ(x—3)

v

4y-8/2+12==2x+3\2
V2x+4y-11W2+12=0

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

1
=—x+2
Y73

The slope of the tangent line is % The slope

from (h, k) to (0, 2) is -2.
2—k
0-h
2—k=2h
The other tangent line is y =2x—7, and it has

-2

slope 2.

63

56.

57.

Section 1.5: Circles

The slope from (h, k) to (3,-1) is —%.

-1-k 1
3-h 2
2+2k=3-h
2k=1-h
h=1-2k
Solve the two equations in s and & :
2—k=2(1-2k)
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 —4x+6y+4=0
(* —4x+4)+(y* +6y+9) =—4+4+9
(x=2)* +(y+3)* =9
Center: (2,-3)
X +y +6x+4y+9=0
(X +6x+9)+(y* +4y+4)=-9+9+4
(x+3)+(y+2)° =4
Center: (-3,-2)

Find the slope of the line containing the centers:

_2-3_ 1
-3-2 5

Find the equation of the line containing the

centers:
1
+3=—=(x-2
y 5( )
S5y+15=—x+2

x+5y=-13
x+5y+13=0

Consider the following diagram:
'y
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58.

59.

60.

61.
62.

63 -

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

C=2nr
6 =2nr
or _2zxr

2r 2w
3=r
The radius is 3 units long.

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

(b), () and (g)
Weneed h<0, k=0, and |h|>r.

Answers will vary.

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)" +(y—k)" = /2.
(x+3)"+(y-2)" =16

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

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

64. Interactive Exercises.

Chapter 1 Review

1.

(0.0),(4.2)
a. distance = \/(4—0)2 +(2—0)2
=16+4 =20
=25
b. midpoint = (M,wj = [i,g) =(2,1)
2 2 22
A 2-0 g 1

c. slope=—= =—
Ax 4-0 4 2

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

2.

S.

(1-1).(-2.3)
a. distance:\/(—2—1)2+(3—(—1))2
=9+16 =425=5
1+(-2) -
b midpoint=[ +( ), 1+3J
2 2
LEHRED
22 2
c. slope:&: 3-() :i:—i
Ax  2-1 3 3
d. When x increases by 3 units, y decreases by
4 units.
(4,-4),(4.8)

a. distance = \/(4—4)2 +(8_(_4))2

=+0+144 =144 =12

b. midpoint:(ﬂ,_éH_Sj
2 2
8 4
=—,—1=(4,2
34)-@
8—(—4
C. slope=ﬂ= ( )=£,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))2+(—1—(—1))2
=25+0=+/25=5
-2+3 —1+(—1)j

b. midpoint = ( ,
2 2

CE

¢ slope=2-—1=CD_0_,
Ax 3-(2) 5

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

(—4,0),(0,0),(2,0), (0,-2),(0,0),(0,2)

Copyright © 2013 Pearson Education, Inc.



5 LITHOOL

5 E Amin=-18
4 1 Bmax=18
o i #ecl=1

H ii VYmin=-15
4 ! Ymax=2E
& 21 Yecl=5
18-HE+15 Ares=1

VAN | VAR

2k 2k
|x=-3.a?2553 T:ﬂ\ |x=3.a?25533 T:ﬂ‘\

= -mﬂ_s/L\
l#=n / 1’:15\

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

7. 2x-3y=6
-3y=-2x+6

2
=—x-2

¥73

x-intercepts: y-intercept:

2x-3(0)=6 2(0)-3y=6
x=3 y=-2

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

8. y=x*-9

x-intercepts: y-intercept:

10.

Chapter 1 Review Exercises

0=x"-9 y=0%-9
0=(x-3)(x+3) y=-9

x=3or x=-3

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

x-intercepts: y-intercept:

x> +2(0)=16 0> +2y=16
xr =16 2y=16
x=%4 y=8

The intercepts are (—4,0), (4,0), and (0,8).

(4,0
/-

2x =3y?

2

x-axis: 2x=3(-y)
2x= 3y2 same
y-axis: 2(-x)=3y>
—2x=3y? different

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

11.

12.

origin: 2(-x)=3 (—y)2
—2x=3y? different
Therefore, the graph of the equation has x-axis
symmetry.
x*+4y* =16
x-axis: x’ +4(—y)2 =16

x* +4y* =16 same

y-axis: (—x)2 +4y? =16

x’ +4y2 =16 same

origin: (—x)2 +4(—y)2 =16
x* +4y’ =16 same

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

y=x"-3x" -4
x-intercepts: y-intercepts:
0=x*-3x" -4 y=(0)*-3(0)* -4
0=(x2—4)(x2+1) =—4
x*—4=0
Xt =4
x=12

The intercepts are (-2,0), (2,0), (0,—4), and
(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 2
y=(—x)" =3(-x)" -4

y= x*=3x* -4 same

Test origin symmetry: Let x=—x and y=-y.
4 2
-y=(-x) -3(-x)" -4
—y=x*-3x" -4
y=—x"+3x*+4 different

Therefore, the graph will have y-axis symmetry.

66

13.

14.

15.

y=x'—x
x-axis: (—y)=x"—x

-y= x* —x different

y-axis: y= (—x)3 -(-x)
y= —x* +x different

.. 3

origin: (—y)=(-x)" —(-x)
—y=—x"+x
y=x"—x same

Therefore, the equation of the graph has origin
symmetry.
X +x+y*+2y=0
x-axis: x° +x+(—y)2 +2(-y)=0

x* +x+y?=2y=0 different

y-axis: (—x)2 +(=x)+y*+2y=0

x> —x+y?+2y=0 different

origin:
(=) +(=2)+(=y)" +2(=y) =0
x* —x+y* =2y =0 different

Therefore, the graph of the equation has none of
the three symmetries.

Copyright © 2013 Pearson Education, Inc.



Chapter 1 Review Exercises

16. x> —5x+3=0 18. Slope = -2; containing (3,—1)
Use the Zero option from the CALC menu. y=y =mx-x)
10 y—(=1)=-2(x-3)
y+1==2x+6
y=—2x+5
= - 3 2x+y=5 or y=-2x+5
2EF
#=-z.nmoRsy |v=o
-5 (0.5
10
/\L / |5 T T . é =
. ek 7 : @3-
Hw=.BEBEEZO4E IY=0
-5
-5
10
19. Slope = 0; containing the point (-5, 4)
y—y =m(x—x)
N l : y=4=0(x~(-5)
2EF
W=l BFMEYEE 5'|'=l:l y —4=0
The solution set is {~2.49,0.66,1.83} . y=4
3
17. x*-3=2x+1 < T
-54 ohl

Use the Intersect option on the CALC menu.
10 B

I I -

-5 B 5

-5 — 5 N
Inttr’:tct:n—l_/ S
#=-1443801 [v=-1z87A02

-10

20. Slope undefined; containing (-3, 4).
This is a vertical line.

10
I//// x=-3
¢ No slope-intercept form.
Yy

-5 5
A
Interswckion 5T
#=i.54z8348 [v=4y,zRCEE98 (-3,4) ¢ -+
-10 :
The solution set is {—1.14,1.64} . (=3, 0) 1
-5 + 5 7
-5+
67
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Chapter 1: Graphs

21. x-intercept = 2 or the point (2, 0);
Containing the point (4, -5)
-5-0 -5 5
m=——=—=——
4-2 2 2
y=—n :m(x_xl)

5
0=—2(x-2
y 2(x )

5
=——x+5
)

S5x+2y=10 0ry=—§x+5

\

=5 4.-5)

22. y-intercept = —2; containing (5,-3)
Points are (5,-3) and (0,-2)
_=2-(=3) 1 1

0-5 -5 5
y=mx+b
yz—lx—2

5

x+5y=-10 or y:—%x—2

A
5_
Lt iy &
-5 B 5
(0!_2)’\5&
5

23. Containing the points (3,—4) and (2, 1)

1-(-4) 5
m=——=—
2-3 -1

y=y =m(x-x)
y—(—4)=-5(x-3)

y+4=-5x+15
y=-5x+11
Sx+y=1lory=-5x+11
A
5_
L len
L1 11 L T
3 B 5
I~ 3,40
_5

24, Parallel to 2x—-3y=-4;

Slope =§ ; containing (-5,3)

y=—y =m(x—x)

2 2 10
3=Z(x=(=5) > y-3=Sx+—

y 3( (=5)—>y 3 3
2.0

Y=

2x-3y=-19 or y :§x+g

3
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Chapter 1 Review Exercises

25. Perpendicularto 3x—y=—-4; 28. (x—h)?+(y—k)? =r?
Slope of perpendicular = —% (x _(_2))2 +(y _3)2 =47
Containing the point (-2, 4) (x+ 2)2 +(y —3)2 =16

Y=y =mx—x)

y-d==3-(-2)

29. (x—-h)*+(y—-k)*=r*
(r=(-1)) +(y=(2)) =1

(x+1)* +(y+2)° =1

30. x*+y?—2x+4y-4=0
X =2x+y +4y=4
(X =2x+D)+ (Y +4y+4)=4+1+4
(x—1D?+(y+2)* =9

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

X X +0%—2x+4(0)-4=0
X’ —2x—4=0
2240 () 22w
- 2(1) 2
24245
26. 4x+6y=36 == =1+5
6y=-4x+36
4 36 0% +y*=2(0)+4y—-4=0
y:—gxﬁ‘z y2+4y_4=0
y=-gas 4 [Fa()(H) sy
2 T 2(1) T2
Slope = ——
. 3 =_4i—4\/§=—2i2\/§
y-intercept = 6 )
1 5
27. §x+§ —10
5 1
2 v= _Ex +10 Intercepts:
=_E.lx+2.10 (1_\/5,0), (1"‘\/5,0), (0,—2—2\/5), and
| : (0.-2+242)
=——x+4
y 5x
1
Slope = ——
ope s

y-intercept = 4

69
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Chapter 1: Graphs

=
P,

31. 3x%+3y? —6x+12y=0
X +y*—2x+4y=0
x2—2x+y2+4y=0
(X =2x+D)+(y? +4y+4)=1+4
(x=1D*+(y+2)* =5

(x=1 +(y+2? =(VB)

Center: (1,-2) Radius = \/g

3x2 +3(0)° —6x+12(0)=0
3x* —6x=0
3x(x-2)=0

x=0 or x=2

3(0)° +3y*—6(0)+12y =0
3y* +12y =0
3y(y+4)=0

y=0 or y=-4

Intercepts:
(0,0), (2,0), and (0,—4)

Yy
5

T T T 177

L1111
-5

S+

32. Given the points
A=(-2,0), B=(-4,4), C=(,5).

a.

Find the distance between each pair of
points.

d(A.B)=(~4—(=2))’ + (4—0)?
=\4+16 =20 =245
d(B.C)=+8=(-4)) +(5-4)
=144 +1 =145
d(A.C)=+8=(=2)) +(5-0)
=100+25 =125 =55
N (5] - (i)
20+125=145

145 =145
The Pythagorean Theorem is satisfied, so
this is a right triangle.

Find the slopes:

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

1—

9]

33. slope of AB = =-1;

@)}

-2
—1-1

lope of 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, A, B, and C are collinear.

Copyright © 2013 Pearson Education, Inc.



34.

35.

36.

A circle with center (—1,2) has equation
(x+1)* +(y=2)" =12

point A(1,5)= (1+1)* +(5-2)* =2
4+49=r>=r=413

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

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

4+49=r>=r=413
Therefore the points A, B and C lie on a circle

with center point (—1,2) and radius = NIER

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

The center is at the midpoint of the diameter:
-3+5 2+(-6)
Center: , =(1,-2
enter ( 5 3 j (L,-2)

Radius: r=+/(1-(=3))2 +(-=2-2)> =/16+16
=32=42
Equation: (=D +(y+2)’ =(42 )2
X —2x+1+y +4y+4=32
X4y —2x+4y-27=0
Using the distance formula on the points (-3, 2)

and (5, y) yields

d=\(5-(-3)7 +(y-2) =64 +(y-2)?
Now set d =10 and solve for y.

10=+/64+ (y—2)>
10% =(\/64+(y—2)2 )2

100 =64+ (y—-2)*
36=(y-2)°
t6=y-2

s0o y—2=6—>y=8

and y-2=-6—>y=—4

Chapter 1 Test

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

38. Answers will vary.

39.

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, thatis, 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-axis and 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

1. a. d =\/(x2—x1)2+()’2_y1)2

2

= J(4=(=2)) +(5-(-3))

=+/100
=10

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

X, + X y +'y
M = 1 2 1 2
b ( 2 2
_ 4+(—2) 5+(—3)
o2 7 2
_(22
(272
= (1)
2, 2x-T7y=21
—Ty=-"2x+21
yZ%x—S
x y=2x-3 (x,y)
[3=3()-3=5[(-7.9)
0| y=2(0)-3=-3 | (0,-3)
7| y=2(7)-3=-1| (7.-1)
THOO =2 TR
wmin=-12
Amax=12
Unineo12
“mawx=12 def"4erJ’F
Wacl=2
Hres=1 =0 =3
.—'—'_'_'_'_'_'_F
Relhs vz

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

y

St

(10.5, 0)

N I I v
_4 B i

3. y=x*-5

x y =x’-5 (x,y)
3| y=(-3)"-5=4 | (-3,4)
—1|y=(-1)=5=—4](-1,-4)
0| y=(0-5=-5| (0,-5)
1] y=(1Y-5=—4 | (1,-4)
3| y=(3)°-5=4 | (3.4)

i T HOC L
Anin=-5
AMax=o
necl=1
Ymin=-1A
Ymax=1A
Yacol=1
Ares=1 H=i V=-E

Nt

e S

2xk o LT
W="z.23a06l IY=0 n=g.226088 V=0

The intercepts are (0,—5 , = (—2.24,0) , and

~(2.24,0).
y
5_
(—2.24,0) N (2.24,0)
\1\&1 [ |1‘/| X
=3 B 3
(_2._1) | (2.*1)
73_
(—1, —4) - (1. —4)
(0, =5)

4. 2x° —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.

éNDDu <

min=-

AmaE=3

nacl=1 Jfﬂ
Ymin=-3

‘Ymax=3

‘Yacl=1 EFY

Ares=1 H=-1 =

AV LY.
@E? / =0 @E? / =0

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

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

Flotl Flotz FInts 1 MLICIL

~ BEd-SHE-8 Amin= -4
M= Anax=d
W= nacl=1
~My= Ymin=-28
~ME= Ymax=18
M g= VYeol=2
LN r= Ares=1

T
A LA

Z&Fa Z&F G
|i=-E.counre lv=o |izz.Eouarae fv=n
The solutions, rounded to two decimal places,
are —2.50 and 2.50.

72
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—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.

FlokL Flotz Flots THOOL
S B RS TR-2 Emin=-3
~ e BHEHIH-3 Amax=0
M E= wecl=1
N y= Ymin=-18
~Ne= “max=18
M E= Weol=1
SN r= Hres=1

\\M’“\ Ly

gokinn Intirseckion
“eHE0E0E IY¥S -h.3EMNE = e381ezy Y= -3 e6a019

2

4

R

Inkerseckion
W=1.6996z81 I¥=4.987620%

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

Y-y _ -1-3 4 2

a == =

n-x 5-() 6 3

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

by 2 units.
yi=ux
y
i ©,3)
L 4,2 e
—(13 1_)/0(“"")’-“— y2 =X
1L
0, ) 10 x
- _\\
T
sk 9.-3)
X +y=9
X-intercepts: y-intercept:
X +0=9 0 +y=9
x*=9 y=9
x=23

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

10.

11.

Chapter 1 Test

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

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

x2+y:9 same

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

(=x)" +(=y)=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
/\7
| I I S
-5 | 5
: (3,-4)
5k

(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+y* +6y+9=25
x2+y2 —8x+6y=0

Copyright © 2013 Pearson Education, Inc.



Chapter 1: Graphs

12.

13.

X +y P +4x-2y—4=0
X +dx+y?—2y=4
(X +4x+4)+ (Y2 =2y +1) =4+4+1
(x+27+(y-1)*=3
Center: (-2, 1); Radius =3
y
5

"

-5

[ I I I N
W
=

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

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

y=(D=-3G-D

y+1=—2x+%
33

2 1
SIS

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

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

3
—3==(x-0
y 2( )

74

Chapter 1 Projects

Internet Based Project

Copyright © 2013 Pearson Education, Inc.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


