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Chapter 2
Graphs
Section 2.1 c
y=2x-4 y=x+2
x-intercept: y-intercept:
X _‘M__(x,y) 0=x+2 y=0+2
—2 y:2(72)74:78 —(72v78) -2=xX y=2
0 =2(0)-4=-4 | (0-4) The intercepts are (-2, 0) and (0, 2) .
2 |y=2(2)4=0 | (20) | ¥y y=x+2
5 —
y - 1
|||||?_|/‘||||X (0,2) 1/
(-2, 0}/ b
-5 =/ (2,00 5 N T 7 I N O T O %
—9 i 5
e (0,-4) =
75 | [r
(2.-8) B -5 :
-10
. y=Xx—-6
Based on the graph, the intercepts are ( 2,0) and s-intercept; y-intercept:
0'_4)' 0=x-6 y=0-6
’ 6=Xx y=-—6
X“-4x-12=0 The intercepts are ( 6,0) and (0, -6) .
x76)(x+2):O YA
X—=6=0 or x+2=0 3+
X= 6 X= 72 : (67 O)
The solution set is {—2,6} : _é L1
intercepts
y-axis
—6
4 /
-3,4
( ) 13. y=2x+8
x-intercept: y-intercept:

7. True
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0 =2x+8 y=2(0)+8
8. False; a graph can be symmetric with respect to

2x=-8



both coordinate axes (in such cases it will also be
Symmetric witn respect 1o tne origin).

For example: x 24 y2 =1

a
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The interceptsyare (),—%@)pnjd §0,8) .
(-4,0)/ L
111 ] I T
-10 B 10
_10 —
y=3x—-9
x-intercept: y-intercept:
=3x- =3(0)
93x=9 —9y=-9
x=3
The intercepts are (3,0)and (0,-9).
y
10
[ 1111 1111 X
10 (3,0) 10
(O, _9) y — 3x — 9
y=x°—1 _
x-intercepts: y-lntergept:
0=x-1 =0~
2_4 ly=-1
Xx=%1

The intercepts ar

. (-1,0),1,0 j,and (0,-1.

y=x*-1

1 X

(0,

=5

L1 L
=5 (_1’ O)\o/
_1) L

11 |
1,0) 5

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

16. y= x2 -9
x-intercepts:
0=x*-9

X2=9
X =43
The intercepts are ( -3,0) , (3,0) , and (0, -9) .

=x>-9

¥y
10

(_3’ 0)
-10

—10
17. y=—x“+4
X-intercepts:
0=—x*+4
x2 4
X=z

2

The interceptsare (—2,0), (2,0),and (0, 4) .

y-intercept:
y=0%-9
y=-9

y-intercepts:
y=-(0)+4
y=4

18. y=—-x“+1
X-intercepts:

0=-x2+1

161
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y-intercept:

y=-(0)2+1
y=1



Chapter 2: Graphs

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

9x2+4y=36
x-intercepts: y-intercept:
9x® +4(0) =36 9(0)%2+4y=36
9x° = 36 y=36
2_y y=9
X=x2
The interceptsare —2,0), (2,0),and (0,9) .
y
10470,9)
—-2.0)[ E\(2.0
] (I | 1 ) ( ] |) I
—-10 | 10
| 9x% + 4y =36
4x 24 y=4
x-intercepts: y-intercept:
X2 +0=4 4(0)2+y:4
42 =4 y=4
2 _

1
x=+1 (-1,0), (1,0),and (0,4).

The intercepts are

b
5 —
~y=-x>+1
©onr
L YN X
S L0 P\@0) 5
_5 -
19. 2x+3y=6
x-intercepts: y-intercept:
2x+3(0)=6 2(0)+3y=6
2Xx=6 3y=6
X=3 y=2
The intercepts are ( 3,0) and (0, 2) .
YA
5 —
— 2x +3y =06
0,2) T
I 1 L1 g
. - (3,0
_5 -
20. 5x+2y =10
x-intercepts: y-intercept:
5x+2(0)=10 5(0)+2y=10
5x =10 2y=10
X=2 y=5
The intercepts are ( 2,0) and (0,5) .
YA
(0,5)
Sx +2y =10
(2,0
L1111 I |) [
—3 N 3
_3 -

Y
5_
O.HON a2+ y=4
5 [\(1,0)
I g |1’|O) L 111 X
-5 | 5
23. A
®=3,49 5 (G,
[ ] — [ ]
Lrv i X
[ ] : [ ]
©=3,-49 -5 @=G6-4
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24,

25.

26.

28.

YA
5_
b)=(-5,3) B 5,3)

® [— [ ]

(IR R A .

® : [ ]
©=(5-3) @=(5-3)

_5—
Y
s_
2D =21
[ ] - [ ]

A I A A
-5 ] - ® 5
@==2-1) - ©=2,-1)

sk
YA
5_
©=2) - @=&2
[ ] = ®
L X
" B .
b=+4-2) “,-2)
S
y
5

(©=(5,2) - @=652)

= [ ]

SN TENTE NN

-5 C 5
®=(-5-2 L 6.-2)

75¥
5

YA

@=C-1L1D ©=01,1
e o

I | |

N

-5

5

-1,-1)~®)=@1,-1)

S+

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

YA
@=B3%9 5 ©=36.%
[ ] — [ ]

[N Y Y
5

® [ ]
3, -4) _5-(b)=@3, -4
s P SEO=6-
YA
5_
©=(40) [@=@0
=40 [ 0
I
-5 | 5
30. =
¥
5
@=1(0,3)
©=1(0,3)
T T Y T
©,-3)
®) =0, -3)
31. 5
32, 9k
5_
@=(3,0 [ (=30
300 [L®=30
L1y il
-5 | 5
o

a. Intercepts: (—1,0) and (1,0)

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

a. Intercepts: (0,1)
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Not symmetric to the x-axis, the y-axis, nor the
origin

164 164
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Chapter 2: Graphs

a. Intercepts: ( 0) (0,1),and (— O) 46.
= (5,3)
Symmetric with respect to the y-axis. 0,2)[
(—4, 0/‘_
a. Intercepts: (—2,0), (0,-3),and (2,0) — ‘<‘— REEEE.
Symmetric with respect to the y-axis. (0,-2) \
B (5,~3)
a. Intercepts: (0,0) =ln
Symmetric with respect to the x-axis. : L
38. a. Intercepts: (-2,0),(0,2),(0,-2),and (2,0) :(§~ﬂ
Symmetric with respect to the x-axis, y-axis, (T’P)l (?‘ ?) A 5 (‘rr.i(])
and the origin. -5 L 5
a. Intercepts: (—2,0), (0,0),and (2,0) (59 |
Symmetric with respect to the origin. 47 -5
a. Intercepts: (—4,0), (0,0),and (4,0) 48.
Symmetric with respect to the origin. 0.4)
. . -2 (2,2)
a. x-intercept: [72,1] , y-intercept O 1 P " | 5
- - - - - () ()
Not symmetric to x-axis, y-axis, or origin.
a. x-intercept: [-1, 2] , y-intercept 0
Not symmetric to x-axis, y-axis, or origin. 49. y2=x+4
| _ x-intercepts: y-intercepts:
a. rg[ercept:‘._non_eih o the oric 0¢=x+4 yé=0+4
mmetric with respect to the origin.
y p g 4=y y2 -4
a. Intercepts: none y=4%2
Symmetric with respect to the x-axis. The intercepts are ( —4,0) , (0,-2) and (0, 2) .
Test x-axis symmetry: Lety = -y
2
—y) =x+4
45. b4 )2
| |\(|1—|| f|| X y :x+4smne
5 Test y-axis symmetry: Let x = — X
2

y © =—x+ 4 different
Test origin symmetry: Letx =—xandy=-y.

—y)?=-x+4

y2=—x+4different

Therefore, the graph will have x-axis symmetry.

5 = 5)

(0,-9)

165 165
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50.y2=x+9
x-intercepts: y-intercepts:
02=-x+9 y2=0+9
0=—x+9 y2=9
Xx=9 y=4%3

The intercepts are (—9,0), (0,-3) and (0, 3).
Test x-axis symmetry: Let y=—y
(-y)?=x+9

y2=x+ 9 same

Test y-axis symmetry: Let x=—x

y2=—x+9different

Test origin symmetry: Let x=—xandy=-y.
(~y)?=-x+9

y2:*X+9 different

Therefore, the graph will have x-axis symmetry.

51.y=3x
x-intercepts: y-intercepts:
0=3Kx y=J0=0
0=x

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

y= 3/; different
Test y-axis symmetry: Let x = — X

y = J— x = —F x different

Test ofjgin symmetry: Letx =—xandy=-y
y=Y—x= F
xy/:.—Sx savhe

Therefore, the graph will have origin symmetry.

y= Sl
x-intercepts: y-intercepts:
0=x y=20=0
0=x

The only intercept is ( 0,0) .

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

Test origin symmetry . = =
Test origin symmetr ‘Letx=—xand y=—
—y:S—X:—Q/X_

y = ¥/x same

y

Therefore, the graph will have origin symmetry.

53. x2+y—-9=0

x-intercepts: y-intercepts:

x> =9=0 0%+y-9=0
x2 =9 y=9
X =3

The intercepts are (73,0) ,(3,0 ) and (0,9) .

Test x-axis symmetry: Let y=—y

x2—y—9:0different

Testy-axis symmetry: Letx = — x
(-x)*+y-9=0

x2+y—9:05ame
Test origin symmetry: Let x=—xand y=-y
(-x)*-y-9=0

x2—y—9=0 different
Therefore, the graph will have y-axis symmetry.
54. x’~y-4=0

x-intercepts:

y-intercept:
X2 -0 724 =0

02-y-4=0
Test x-axis symmetry: Lety =—vy
y= 5 x different

Test y-axis symmetry: Let x = —
xy=5—x=—5xdifferent

166 166
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X =4 -y=4
X =2 y=-4
The intercepts are (—2,0) , (2,0) , and (O, —4) .
Test x-axis symmetry: Lety =—y x
2-(~y)-4=0
x 2 +y—4 =0 different
Test y-axis symmetry: Let X = — X
~x)?-y-4=0
2_ y —4 =0 same
Test origin symmetry: Letx =—xandy =—vy

—x)?2=(~y)-4=0
24 y — 4 = 0 different
Therefore, the graph will have y-axis symmetry.

167 167
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

ox2+4y2=36 57. y=x3-27
X-intercepts: y-intercepts: X-intercepts: y-intercepts:
o +4(0)>=36  9(0)2+4y*=36 0=x>-27 y=03-27
9x%= 36 4y%=36 3 =97 y=-27
2= 4 y2: 9 Xx=3
X=12 y=413 The intercepts are (3, 0) and (0, —27) .
The intercepts are ( —2,0) , (2,0), (0,-3), and Test x-axis symmetry: Lety = — y
0,3). 3 ,
) y = x> — 27 different
Test x-axis symmetry: Lety =y Test y-axis symmetry: Let x = — x
ox2+4(-y)?=36 —(=x)%-27

9x2+4y2:365ame
Test y-axis symmetry: Let x = — x
9(-x)%+4y*=36

= —x3 — 27 different
Test origin symmetry: Letx =—xandy =-y

3
9x 2 + 4 y? = 36 same —y=(-x) -2
Test origin symmetry: Letx=—xandy =—-y y= xS + 27 different
9o(-x) 2, a(- y)2 - 36 _Thgrefore, the graph has none of the
2 > indicated symmetries.
9x © + 4y~ =36 same
Therefore, the graph will have x-axis, y-axis, 58. y = 41
and origin symmetry. x-intercepts: y-intercepts:
_ 4 04
4x2+y2=4 0=x"-1 y=0"-1
. . 4 _
x-intercepts: y-intercepts: X' =1 y=-1
=+
42 +0%=4 4(0)?+y?=4 X= %1 ( ) () ( )
2 The interceptsare -1,0 ,1,0 ,and 0, —1.
4x2 = 4 y =4
Test x-axis symmetry: Let y=—
x2=1 y=4%2 y y y y
Xx==1 y= x* — 1 different
The intercepts are -1,0 , 1,0 , 0,2 ,and Test y-axis symmetry: Let x = — X
(0.2). =(-x)*-1
Test x-axis symmetry: Lety = —y a(-x)’+y?=4
a2+ (-y)=4 4x 2 +y2 = 4 same
4x 2 +y? = 4 same Test origin symmetry: Letx = —x and y =

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

Test y-axis symmetry: Let x = —x

166 166
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations
y= x* — 1 same Therefore, the graph will have y-axis symmetry.

Test origin symmetry: Letx =—xandy=—yy = 2
4 y=x“—-3x—4
(-x)*-1 x-intercepts: y-intercepts:
. —y2 —n2
y =x* = 1 different 0=x“-3x—4 y=0--3(0)-4
0=(x-4, x+1 =4
O (G T
x=4 orx=-1

4x2+y2:4same
Therefore, the graph will have x-axis, y-axis,

and origin symmetry. The intercepts are (4, 0) , (71, 0) , and (0, 74) .

167

167
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

Test x-axis symmetry: Lety =—vy Test y-axis symmetry: Let x = —x
y =x 2 — 3x — 4 different _3(;X)

Test y-axis symmetry: Let x = — x y=(- x)2 +9
—(_yv)2_2(_y)_—
=(-x)7-3(-x) -4 y=- 23X different
= x 2 + 3x — 4 different X“+9

Test origin symmetry: Let x = —xandy = -y Test origin symmetry: Letx =—xandy=—y

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

2
—y=(-x)"+9
y:x2+3x—4different y ( gx
Therefore, the graph has none of the -y=- ;2+_9
indicated symmetries. -
) ==, ~ same
60. y=x"+4 X“+9 o
x-intercepts: y-intercepts: Therefore, the graph has origin symmetry.
0=x*+4 y=0%+4 y=r-
X2 =4 _ y=4 4 2x
no real solution x-intercepts: y-intercepts:
. . 2 2 4 _
The only interceptis (0,4) . X2 —4 02—4 —4
Test x-axis symmetry: Lety =—vy 0=" 2x y=2(0) =0
y= x2 + 4 different X2 —4=0 undefined
Test y-axis symmetry: Let x = — x X2 = 4
= ( - X)2 +4 X=%2

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

2
=X" + 4 same .
y Test x-axis symmetry: Lety =—y

Test origin symmetry: Letx=—xandy=-y

<4
—y=(-x)?+4 —y=X2X different
y = x2 + 4 different Test y-axis symmetry: Let x = — X
Therefore, the graph will have y-axis symmetry. =(-x)?-4
3X 2(-x)
y= 124 X2 4
-9 ) y=-" .= different
x-intercepts: y-intercepts: 2X
0o 3x _ 3(0) -Q—O Test origin symmetry: Letx =—xandy=-y
2+9 Y= 249 Ty (-1
3x=0 ’
X = 0 - y_ 22( - X)
) . _X=—4
The only intercept is (0,0) . —y=" =

168 168
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

Test x-axis symmetry: Let y=-y —2X
2
_X=4
~y= 3 jifferent y= 5 same
X2 +9 Therefore, the graph has origin symmetry.

169 169
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Chapter 2: Graphs

X3 2
y= X =
9
X-intercepts: y-intercepts:
43 o3
0= X y= —O :—0 =0
x2-9 02-9 -9
2 =0
x=0

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

X3

y= different
x2 -9
Test y-axis symmetry: Let x = — x
y =(=)°
(-x)%-9
X3
y =" different
x2 -9

Test origin symmetry: Letx=—xandy=-y

y =x>~9 same

Therefore, the graph has origin symmetry.

y= 1
2x5
x-intercepts: y-intercepts:
0*+1
1 y=t ot
0= 20 2(00° o
4 _ .
X =-1 undefined

no real solution
There are no intercepts for the graph of this

equation.

Test x-axis symmetry: Lety = -y

66.

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

Test y-axis symmetry: Let x = —x
=(=x)?%+1
2(-x)°
Xgt+1

y= different
5

—2X

Test origin symmetry: Letx=—xandy=—y

—y:(: 4il

—y= x4+1

72x5
y= X4—+—1 same
2x5

Therefore, the graph has origin symmetry.

y=x
L1111
=5 =>(0,0) S
-L-)° [ [
Vol
x=y?
VA
5_
[(1, 1)
Ll P ¥
=5 (0,0)D 5
[(1,-1)
s




Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations
Xg+1
y =

different 2x5

168
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Chapter 2: Graphs

y= x/

" O

-5 (0,0)

If the point ( 3,b) is on the graph of y = 4 x + 1,

thenwe haveb=4(3)+1=12+1=13
Thus,b=13.

If the point ( —2,b) is on the graph of
X + 3y = 2, then we have

(-2)+3(b)=2
-4 +3b=2
3b=6
b=2
Thus,b=2.

If the point ( a, 4) is on the graph of
y=x2+3x,thenwe
have 4 =a 2 + 3a
0=a’+3a—4

=(a+4)(a-1)
a+4=0 ora-1=0
a=—4 a=1
Thus,a=-4ora=1.

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

If the point (&, —5) is on the graph of
:x2+6x,thenwe have
~5=a’+6a
=a%+6a+5
=(a+5) (a+1)
a+5=0 ora+1=0

a=-5 a=-1
Thus,a=-5o0ra=-1.

a. 0=x-5
2=5
x=+/5
The x-interceptsare x=— fandx= .5.
y=(0)?-5=-5
The y-interceptisy =-5.
The intercepts are ( - «/5_0) , (\é_o) ,and
0,-5).
b. x-axis (replacey by -y ):
y= x? -5
y=5- x2 different
y-axis (replace x by — x ):
y=(-x)?>-5=x>-5 same
origin (replace x by —xand y by -y ):
—y=(-%?%-5
y=5- x2 different
The equation has y-axis symmetry.

y= x° -5
Additional points:

Cop$HIBHE 8NP 2BLE REAER EdlsRting, tnc



Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

X y=x2-5 (x,y)_
1 y=125=4] 1.4

X y:x2—5 (x,y)
1 |y=1*-8=-7| 1,7 |

-1 | from symmetry (—1,—7 )

-1 | fromsymmetry (—1,—_4
2 y=2°»5=-1 2-1
-2 fromsylpmetry -2, -1
o 2 |y=22-8=-4|(2-4)

(—V5,0) (V5.0)
T\ T Ly —2 | fromsymmetry (—2,—4)

(2, =1)

(—2V2,0) (2V2.0)

|
(s8]
|
£
T T T T 111

(0, —8)
a. 0=x>-8 a. x-(0)°=-9
2_g X=-9
X =222 The x-interceptis x =-9 .
The x-intercepts are x = —2 2/and x 0)-y*=-9
=22J y2=-9
=(0)2—8=—8 y2=9 & y=13
The y-interceptisy = -8 . The y-interceptsarey =—3 andy = 3.
The intercepts are ( —9,0), ( 0,-3) , and
The intercepts are (—2\/2_,0) , (2\/50) , and P ( ) ( )
0.-8) 03).

b. x-axis (replace y by —y ): b. x-axis (replacey by —y ):

2
y=x*-8 ~(-y) =-9
V2=
y=8-x% different y~ =-9same
-axi -Xx): y-axis (replace x by — x):
y-axis (replace x by —x): {
y=(-x)?-8=x%-8 same X—y =9

2 _ R
origin (replace x by — x and y by —y ): x+y" =9 different
origin (replace x by —x and y by —y ):

—y=(-x)*-8 (P
y= 8—x2 different A

170 170
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

The equation has y-axis symmetry. x—y =79

X+ y2 = 9 different
y= X2 -8 The equation has x-axis symmetry.
Additional points:

172 172
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C. x—y2:—9 or x:y2—9

Additional points:

y | x=yZ-9 | (xy)

2 | x=22-9=-5 [(-52

=2 _fr_op_slnﬂnm _(_—Si)_

76. a. x+(0)%=4

Xx=4

The x-interceptis x=4.

(0)+y?=4
y2:4—> y=4+2

The y-interceptsarey=—2and y=2.

The intercepts are (4,0) , (0,-2) , and
(0,2).
. Xx-axis (replace y by -y ):
x+(-y)2 =4
X+y? =4 same

y-axis (replace x by — x):
—X+y 2 =4
X— y2 = —4 different

origin (replace xby —x andyby-vy):

~x+(-y) 2 =4
—X+y2:4

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

77.

17149

y [ x=4-y" ()

T X=2 1 =3

-1 from symmetry 3, -1

y
S
~— 0.2

I I I I S |

<« T1.(0,-2)

-5+

X%+ (0)2=9

x2 =9
X =3
The x-interceptsare x=-3and x=3.

(0)?+y*=9

y’=9
y=43
The y-interceptsare y=-3and y=3.

The intercepts are (-3,0) , (3,0), (0,-3),
and (03).

. X-axis (replace y by —y):

x2+(-y)*=9
x2+y2=9 same

y-axis (replace x by — x):

(—x)*+y*=9

x2+y2=93ame

origin (replace x by -x andy by —y):

(-x)2+ (-3 =0

x2+y2:9 same

CoPYIBIHGIR 2623 SRR SEN ERHRRSS: inc.



X— y2 =—4 different The equation has x-axis symmetry, y-axis
symmetry, and origin symmetry.

The equation has x-axis symmetry.

c. x+y2:4 or x:4—y2
Additional points:

172 475
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Chapter 2: Graphs

a. x+(0)%=16

2-16
X=%4

The x-interceptsare x=—4and x=4.

02 +y? =16

y2 =16
y=%4

The y-interceptsarey =—4andy =4 . The
intercepts are ( —4,0) , (4,0), (0,-4),

and (0, 4).
x-axis (replacey by —y ):
x2+(-y)*=16
x2+y2=16 same
y-axis (replace x by — x):
~x)2+y?=16

x2+y2:165ame

origin (replace x by —xand y by —y ):
-x)?+(-y)*=16

x2+y2:16 same
The equation has x-axis symmetry, y-
axis symmetry, and origin symmetry.

C. x2+y2=16

173

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

79. a. 0:x3—4x

o:x(x2—4)

x=0 or x2—4:O

x2: 4
X=12
The x-interceptsare x=0,x=-2, and
X=2.
=0%-4(0)=0

The y-interceptisy=0.

The interceptsare (0,0), (-2,0) , and
2,0).

b. x-axis (replacey by -y ):

y=X 3_ 4x
y=4x - x3 different

y-axis (replace x by — x):
= (=)~ 4(~»)
= —x 3 + 4x different

origin (replace x by —xand y by -y ):
y=(-x)*~4(-x)
y=-X 3+ 4x
y =X 3 _ 4x same

The equation has origin symmetry.

3
y=Xx —4X

Additional points:

X y:x374x ()_.Q
1 3 1,-3

=T —41=-3 vl
-1 yfromsymmetry (*L3)

y
5
1,9

(-2,0)
L1 1 | |
=5

(0, 0)

(2,0)
o

173
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

174 174
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Chapter 2: Graphs

80.a 0 :xg—x

0=x Xz—l

( )

x=0 or Xzfl:O

X2=1
x=z1
The x-interceptsare x=0,x=-1, and
=1.
=0%-(0)=0

The y-interceptisy =0.

The interceptsare (0,0), (-1,0),

and (1,0) .

x-axis (replace y by —y ):
y:x3—x
y=Xx-— X3 different

y-axis (replace x by — x):
=(-x)*- (%)

y:fx3 + x different

origin (replace x by —xand y by -y ):
y=(-x) ()

3

y=—x"+x

y=x3—xsame

The equation has origin symmetry.

y:x37x
Additional points:

X y=x3—4x (x,y)

2| y=2"-(2)=6 | (26)
—2 | from symmetry (—2, —6)

Section 2.1: 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, -h) . 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.

a (X2+y2_x)2:X2+y2
X-intercepts:
xz+(0)2—x)2:xz+(0)2

x2-x)2 =

4—2X3+X2:X2
4_and=0
x3(x-2)=0

x3:0 or x—2=0
Xx=0
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations

y-intercepts: y-intercepts:
(0)2+y2-0)2=(0f +ye 16(0)? = 120x - 225
o o =120x — 225
y ) =y —120x = —225
4_ 2 — 225 15
y =y x=—"120" = 8
y - The only intercept is 1115 0 s
2(.2 =
y2(y2-1) =0 8
y2=0or y?-1=0 Test x-axis symmetry: Lety =~y
2
y=0 y =1 16( -~y )? = 120x - 225
y=1%1 2 _ _

) 16y < =120x — 225 same
The interceptsare (0,0),(2,0), (o, Test y-axis symmetry: Let x = — x
-1),and (0.1). 16y 2 = 120( - x) - 225
Test x-axis sy try: Lety =— .
~ €51 X-axis Symmetry. Lety ==y 16y 2 = _120x — 225 different

(X2+ (7y)27x)2:X2+ (7y)2 Test origin symmetry: Letx=—xandy=-y

16(-y)?=120(-x) - 225

(x2+y27x)2:x2+y2 same
16y2 =-120x — 225 different

Test y-axis symmetry: Let x = — x

(-x)24y2-(~x))2=(~x P +ye Thus, the graph will have x-axis symmetry.
87. a. YA
(X2+y2+x)2:X2+y2 5
different B v =VxZ
Test origin symmetry: Letx=—xandy=—y B y=|x|
(*X)2+(*y)zf(*x))2=(*x)2+(*y)2 _Dl L 11| _l 1 11 é ;’C
(x2+y2+x)2:x2+y2 B
different =S
Thus, the graph will have x-axis symmetry. y
A
2 5
a. 16y~ =120x—225 —
x-intercepts: B y==x
2 _ _ L
y“=120(0) — 225 Ll A i
y? = 225 B -
, 225 -
y == 16 -
. -5
no real solution

174
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Chapter 2: Graphs

88.

89.

90.

91.
92.

YA
8—
B =z f
Ll A 111 &
— L 8
i)

b. Since Vx2 =| x| for all x, the graphs of
y=\X2andy= | x| are the same.

c. Fory= (\/;)2 , the domain of the variable
Xis x>0;fory=x, the domain of the

variable x is all real numbers. Thus,
2

(ﬁ) = x only for x> 0.

d. Fory= \/72 , the range of the variabley is
y >0 ; fory=x, the range of the variable

y is all real numbers. Also, (/E_: x only
if x>0 . Otherwise, ﬁ: —X.

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. One example:
y

Answers will vary

Answers will vary
Answers will vary.

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

x,—y ) ongraph — (—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 ) ongraph — (x,—y) on graph
from x-axis symmetry)
x,—y ) ongraph — (—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) ongraph — (—x,y) on graph

(from y-axis symmetry)
(—x,y) ongraph— (x,—y) ongraph
( from origin symmetry)

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

93. Answers may vary. The graph must contain the

points ( —2,5) , (—1,3) , and (0, 2) . For the
graph to be symmetric about the y-axis, the graph
must also contain the points (2,5) and 1,3

(note that (0, 2) is on the y-axis).

For the graph to also be symmetric with respect
to the x-axis, the graph must also contain the

F()oints) (*2, *5) , (*1, *3) , (0, *2) , ( 2,-5 ) ,and
1,-3 . Recall that a graph with two of the

symmetries (x-axis, y-axis, origin) will
necessarily have the third. Therefore, if the
original graph with y-axis symmetry also has x-
axis symmetry, then it will also have origin

symmetry.

94, 6+(2) -4 -1

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

175 175
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Chapter 2: Graphs Section 2.1: Intercepts; Symmetry; Graphing Key Equations
show origin symmetry. 6-(—2) 8 2
x,y ) ongraph — (x,—y)on
graph (from x-axis symmetry)

176 176
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Chapter 2: Graphs

3x2-30x+75=3(x
2 _10x+25)=
3(x—5)(x—5)=3(x—5)

-196= (- L 19) = 14i

x2-8x+4=0
2_gx=—4
2_8x+16=—4+16
x-4)2=12
-4=+f12
x=4+.f12
=42 J 3

Section 2.2
1. undefined; 0
2.3, 2

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

6
X=6
Xx=3

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

y=2

3. True

-3
False; the slope is =2 .
y=3x+5y

= Hxe 2

True; 2 (1) +(2) =47

2+2=4
4=4True

m1 =m2 ; y-intercepts; m1 m2 = -1

Section 2.1: Intercepts; Symmetry; Graphing Key Equations

9. False; perpendicular lines have slopes that are
opposite-reciprocals of each other.

10.d
11.c
12.b
13.a. Slope = 0.1
2-0 2
If x increases by 2 units, y will increase
by 1 unit.
14. a.  Slope = i3 -1
-2-0 2
If x increases by 2 units, y will decrease
by 1 unit.

15.a. Slope=_1=2_=-1
1-(-2) 3

b. If xincreases by 3 units, y will decrease
by 1 unit.

16. a. Slope=_,2.: L =1
2-(-1) 3

b. Ifxincreases by 3 units, y will increase

by 1 unit.

y2-y1 0-3 3
17. Slope:W =T =-7

YA
8 —

177 177
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178 178
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Chapter 2: Graphs Section 2.2: Lines

yoyr A=2_2
Slope= - = =2 Slope = Y2 %1 2=2=0=0
xo—-x3 3-4 -1 X2 — X1 —5-4-9
YA
s_
(-5,2) B “,2)
L i p
-5 B 5
s
_Yen - = :
1 Slope = 22 _4 undefined.
) hxa 1= 0
5_
1,24 -
R B R
-5 | 5
“1,-2)¢
Yor
Slope = yeoyo 34 2 Slope = Y21 = undefined.
2-(-) 3 -
X2 — X1 XXt 1\2 20
S_
I )
L] N
-5 L 2,05
-5 Y
y2-y1 —1—(-1)=0= P=(12);m=3

Slope =

xo-x1 02-(-3)5

177 177 L1111
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Chapter 2: Graphs Section 2.2: Lines

P=(2-4);m=0

h =
>

S Y Y
-5 5

X

P = (2.4)

S+

P =(0,3); slope undefined

¥y
5
P=(0,3)
T O Y O
— 5
6 \: -5
=T (note: the line is the y-axis)
P=(13): m=-52 . P = (-2,0); slope undefined
A Y
y 5
; 7

I O O I .3

[

Slope = 4 = I4 ; point: (1, 2)

?‘_ If x increases by 1 unit, then y increases by
L 4 units.
< T g > Answers will vary. Three possible points are:
LI Xx=1+1=2andy=2+4=6
X
_I L1 11 _l L1 1 Js e 2,6)
B =2+1=3andy=6+4=10
i 3,10)
= x=3+1=4andy=10+4=14
179

179
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Chapter 2: Graphs Section 2.2: Lines
4,14)
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Chapter 2: Graphs

Slope=2= 12—; point: (-2, 3)

If x increases by 1 unit, then y increases by
2 units.
Answers will vary. Three possible points are:
X=-2+1=-landy=3+2=5
-1,5)

=—1+1=0andy=5+2=7

0,7)
x=0+1l=landy=7+2=9
(1.9)
3_ =3

Slope=— 2= 2 ;point: (2,-4)

If x increases by 2 units, then y decreases by 3
units.
Answers will vary. Three possible points are:
X=2+2=4andy=—-4-3=—7

4,-7)
X=4+2=6andy=-7-3=-10

6, -10)

=6+2=8andy=-10-3=-13

8, —13)

Slope = 43 ; point: (—3,2)

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

Answers will vary. Three possible points are:
X=-3+3=0andy=2+4=6

0,6)
=0+3=3andy=6+4=10
3,10)
X=3+3=6andy=10+4=14
6,14)

-2
Slope = -2 =71 ; point: (-2, -3)

C ht©
Op%:o yright

Section 2.2: Lines

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

-1,-5)
=—1+1=0andy=-5-2=-7
0,-7)
X=0+1l=landy=-7-2=-9
(1.-9)

Slope = -1 = :11 ; 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=5andy=1-1=0

5,0)
=5+1=6andy=0-1=-1
6,—1)
X=6+1=7andy=-1-1=-2
7,-2)

(0, 0) and (2, 1) are points on the line.
Slope = 5—_9 _%
.

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

y=_x+0

2
y =X
0=x-2y

72y:00ry:1—2x

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

Slope—l—O - -+ 1
-2-0 -2 2
y -intercept is O; usingy =mx + b :
1
= — 2X

181

181
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Chapter 2: Graphs Section 2.2: Lines

If x increases by 1 unit, then y decreases by 2 +02y=—x
units. +2y=0

x+2y:00ry:—12x

182

182
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Chapter 2: Graphs

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

Slope:—ﬂ —2-
1-(-1) 2
Usingy —y1=m(X—x1)
-1=-1(x-1)
y—-1l=-x+1
y=—Xx+2

+ty=20ry=—x+2

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

Slope:—zi:l
2-(-1) 3
Usingy —y1=m(X—x1)

~1=13(x- ()
yflzlg(x+1)
y71:1;3x+13
1. .4
y="x+
3 3
1 4

—3y=—4ory= 3x+ 3

y—-yi=m(X—-x1),m=2y
-3=2(x-3)

y—3=2x—6
=2x-3

2x—y=30ry=2x—-3
y—-yir=m(XxX-x1),m=-1y

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

=-Xx+3
+y=3o0ry=—-x+3

y—yr=m(X—Xx1),m=-

12y—2:—12(x—1)

Section 2.2: Lines

y-y1r=m(x—x1),m=
1y-1=1(x- (1)
—1l=x+1
y=x+2
—y=-20ry=x+2

Slope = 3; containing (-2, 3)
y-yr=m(x-x1)
y—3=3(x-(-
2)y—-3=3x+6
y=3x+9
3x—-y=—9o0ry=3x+9

Slope = 2; containing the point (4, —3)
y-yr=m(x-x1)
—(3)=2(x—4)

y+3=2x—-8
=2x—11
2x—y=1lory=2x—-11

Slope = - Z3 ; containing (1, 1)

y—y1=m(§—><1)
y-(1)=—- Z(x—-1)

3

y+1:*_2><+;2

3 3

2 1
y=-_x-

3 3

x+3y=-lory=-3 x- 3

1

Slope = 2 ; containing the point (3, 1)

y—yi=m(x-x1)
*1=lZ(X*3)

y71=%2x7§2
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Chapter 2: Graphs Section 2.2: Lines

y-2=-Tox+ 1o y="2x="2

y=- e 2 -2
2 2 —2y=lory= Xx-

1 5

+2y=50ry=— 2x+ 2

180 184
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Chapter 2: Graphs

Slope = -3; y-intercept =3 y
=mx+b
=—-3x+3
3x+y=3o0ry=—3x+3

Slope = -5; y-intercept =7y
=mx+b
=—5x+(-7)
5x+y=-7ory=—5x—-7

Containing (1, 3) and (-1, 2)

_2-3_-1 1
-1-1 -2 2

y—yr=m(x—x1)

L.
y*3—2(X 1)

m

x72y:750ry212x+g

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

m:__5_4 :l
2-(-3) 5
y—yr=m(x-x1)
y-5=3(x~2)
1.2
y=5=5x7g
1 .23
—=X+=
y 5 5
1..23
X—5by=-230ry= =x+==
y y : c

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

Section 2.2: Lines

x-intercept = —4; y-intercept = 4
Points are (-4, 0) and (0, 4)
m=—4=0_ _4_4
0-(-4) 4
=mx+hb
y=1x+14
y=x+4

—y=—4ory=x+4
Slope undefined; containing the point (2, 4)

This is a vertical line.
= 2No slope-intercept form.

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

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

passing through the point (-3,2) isy=2.
Vertical lines have an undefined slope and take
the form x = a . Therefore, the vertical line
passing through the point (4, —5) isx=4.
Parallel to y = 4x ; Slope = 4
Containing (-1, 2)
y-yr=m(x—x1)
y—2=4(x-(-1))
y—2=x+4—->y=4x+6
4x—y=—6ory=4x+6
Parallel to y = —3x ; Slope = —3; Containing the
point (-1, 2)
y—yl=m(X—x1)
y-2=-3(x~(-1))
y—2=-3x-3-5y=-3x-1

3x+y=—-lory=-3x-1

Copgaghtigicd2ptd RearsaiuEatimation, Inc.



Chapter 2: Graphs Section 2.2: Lines

1
Xx—2y=2o0ry= 2x-1

180 183
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Chapter 2: Graphs Section 2.2: Lines

Parallelto5x—y=-2;Slope=5 Perpendicular to 2x + 5y = 2 ; Containing the
Containing the point (0, 0) point (-3,-6)
y=yr=m(x- Slope of perpendicular = 52
X1)y—0=5(x
- 0)y=5x y—y1=g(x—m) :
X~y =00ry=5x Y= (6)="2(x—(-3) »y+6="2x
Paralleltox —2y=-5; 15 5 3
1 + T2y = 2x+ 2

Slope = 2 ; Containing the point ( 0,0) 5 3

bx—-2y=-30ry= 2x+ 2

—yi= X—X1
y-y ?( ) 1
y=0=_Kx=-0)—y= _x Perpendicular to x — 3y = —12 ; Containing the
2 2 point (0, 4)
— Slope of perpendicular =—
3y=mx+b
Parallel to x = 5 ; Containing (4,2) y=—3x+4
This is a vertical line. 3x+y=4dory=—3x+4

= 4No slope-intercept form.
Perpendicular to x = 8 ; Containing (3, 4)

Parallel to y = 5 ; Containing the point (4, 2) Slope of perpendicular = 0 (horizontal line)
This is a horizontal line. Slope =0 y=4
=2
Perpendiculartoy =8 ;
1 Containing the point (3, 4)
Perpendiculartoy = @ x + 4; Containing (1, -2) Slope of perpendicular is undefined (vertical
Slope of perpendicular = —6 line). x = 3 No slope-intercept form.
y—yir=m(x—x1) y =2x + 3; Slope = 2; y-intercept = 3
—(-2)=-6(x—-1) y
y+2=-6x+2—>y=-6x 8
6x+y=00ry=—06x
, s)
Perpendicular to y = 8x — 3 ; Containing the ©.3)
point (10, -2) ’
T O Y Y O
. 1 -5 5
Slope of perpendicular=——§ Dy
y—yr=m(x—x1)
—(-2)= —l8 (x — 10) 74. y=-3x+4, Slope = -3; y-intercept = 4

182 182
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Chapter 2: Graphs Section 2.2: Lines

l—

+2:—lx+§—> =— )(—§
y g* T4 Y 4

Hjw

X+8y=—6o0ry=-— éx—

ig\
©, H%
&(1, 1

A I W

=5 5

=5

183 183
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Chapter 2: Graphs Section 2.2: Lines

l4y:x71;y=4x—4 x+4y:4;4y:7x+4—>y:fl4x+
Slope = 4; y-intercept = —4 1
p ))/“ p
5 1Slope=— 4 ;y-intercept=1
1 YA
4
5 x
-, 07 0,1
F0, - P
S (4,0) | ¥
13—)4+y=2;y=—134<+2
L 1
Slope =— "3 ; y-intercept = 2 —X+3y=6;3y=x+6—->y="3X
_ 1

+2 Slope = 3 ; y-intercept=2

2
2X—3y=6;-3y=-2x+6—-y= 3x

_ 2
—2 Slope =3 ; y-intercept=-2

B
5
-5
G, ?)//
N Y [
1 1 -5 5
78. y=2x+ "2 ;Slope = 2; y-intercept = "2 ©,-2)

184 184
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Chapter 2: Graphs Section 2.2: Lines

86. y=-1; Slope = 0; y-intercept = -1
82.3x+2y:6;2y:73x+6—>y:7—32)x+3 Y P y P

YA
3., s
Slope = — E ; y-intercept =3 -
3 L
5 Lrv o
2 S =
(0, 3) NEOENS -
2,0 B
L1111 | | I =
-5 5 -5
4,-3) 87. y =5 Slope = 0; y-intercept =5
-5 YA
sk
x+y=1;y=—x+1Slope = B
(0, 5)

—1; y-intercept=1 h L >
Yi |

0, 1) o B 5
| X =2

-2 1,0\, 2
B 88. x =2 Slope is undefined
y-intercept - none
-2 YA A
5_
Xx—y=2;y=x—2Slope= B
1; y-intercept = —2 B
YA N Y T Y T
st & =
L [ A oz Sy
89. y—x=0;y=x
Slope = 1; y-intercept =0
YA
5_.
x =—4; Slope is undefined y- B
intercept - none Wk,
A YA L1111 A 1111 X
5r = [ (0,0) 5
i I I B A =h
-5 L
¥ =S
186 186
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Chapter 2: Graphs Section 2.2: Lines

X+y=0;y=—xX 93. a. x-intercept: 2x +3 (0)
Slope = -1; y-intercept =0 2x=6
YA X=3
sH . .

L The point ('3, 0) is on the graph.
229N [ y-intercept: 2 (0) +3y=6
Lt N 3y=6

= 5
@ 0): y=2
B The point (0, 2) is on the graph.
5+ y‘
A 5
2y—-3x=0;2y=3x—>y= 2")3(
y - ’ y_ y_ (01 2)
3. 0)

Slope = 32 ; y-intercept =0 5 F_!

YA

5.—

- Jes3) 5

T L AT a. x-intercept: 3x—2(0) =6
-5 L 5 3x=6
B X=2
- The point ( 2, 0) is on the graph.
-5+
3 y-intercept: 3(0) -2y=6
3x+2y=0;2y=-3x—>y=— 2X —-2y=6
y=-3
3 The point (0, -3) is on the graph.
Slope=—- 2 yy-intercept=0
Y Y
5._
23N L 5
PNt
=S (0,0) 5
L\ (2-3) - 5 1
7

187 187
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Chapter 2: Graphs

a. x-intercept: —4 x +5 (0) = 40 -4

The point (-10, 0) is on the graph.

x=40
x=-10

y-intercept: =4 (0 ) + 5y = 40

5y =40
y=8

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

(10, 0)

v

lb /
(0, 8)

X

A0

10

-10

a. x-intercept: 6 x— 4 (0) =24

6x=24
x=4

The point (4, 0) is on the graph.

y-intercept: 6 (0) —4y =24

The point (0, —6) is on the graph.

y
4

—4y=24
y=-6

4,(
1 |( |O}/|4 X

-5

(0, 4»’)/

n

Section 2.2: Lines

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

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

The point =/ 0, 2L Jisonthe graph.
i p—

271

g

a. x-intercept: 5x +3 (0) =185

x =18

«=18

5
The point18 |

L - 0~ isonthe graph.

s

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

3y=18

y==6
The point (0, 6) is on the graph.
b. y

\
w—
(0, 6)

I | 11 ||_-\'
B (g.oN

-10
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Chapter 2: Graphs

a. x-intercept: 12 X+ 13 (0)=1

12x:1

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

1 1
y-intercept: (0 ) + y=1
2 3

y=3

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

(0,3)
§\f2"0)
| T I | | ||

|
= 5

T TTTT

-5

2
a. x-intercept: x — 3 (0) =4
Xx=4

The point (4, 0) is on the graph.
y-intercept: (0) - "y =4

3
y=-6
The point (0, —6) is on the graph.
b. y
4+
[ @,
| I I I | ||(|02/~Y
=5 5

(0, -iy e

Section 2.2: Lines

a. x-intercept: 0.2x—05(0) =1
0.2x=1
x=5

The point (5, 0) is on the graph.

y-intercept: 02 (0) -0.5y=1

-05y=1
y=-2
The point (0, —2) is on the graph.
b. b
5_
IEN)
I 11 1 1 1 11 1
- S

—T0-2

a. x-intercept: —0.3x+0.4 (0) =12
-03x=12
X=-4

The point (—4, 0) is on the graph.

y-intercept: 0.3 (0) +0.4y=1.2
04y=12
y=3
The point (0, 3) is on the graph.
b. y

5/

(0,3) Iz

5 /: 5

1 11 | I I |
(

/ —4,0) &

-5

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

Copyright © ZOfg?Pearson Education, Inc.

Copyright © 2017 Pearson Education, Inc.



Chapter 2: Graphs Section 2.2: Lines
The equation of the y-axis is x = 0. (The slope
is undefined.)

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

188
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Chapter 2: Graphs

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+2orx—-y=-2

Intercepts: ( 0,1) and (1,0) . Thus, slope = 1.y

=—x+lorx+y=1

1
Intercepts: ( 3,0) and (0,1) . Thus, slope =—"3.

1
y=—"3x+lorx+3y=3

Intercepts: (0, 1) and (—2,0) . Thus,

slopez—lz,
1
y=— 2x-lorx+2y=-2
P1=(—2,5),P2:(1,3):m1=5_3:2=:2_2:
1-3 3
3-0 3
P2:(1'3)’ P3:(_110): m2= 1—_ -1 =2
(2

Since m; mp =-1, the line segments P1 P2 and
P2 P3 are perpendicular. Thus, the points P1 ,
P2, and P3 are vertices of a right triangle.

P1=(1,-1),P2=(41),P3=(22),P4=(5,4)

Section 2.2: Lines

P1=(-10),P2=(23),P3=(1,-2),Pa=(41)

m=_3-0=3=1,m= 1-3=-1;

34 4-1 13 1- ( -1
Opposite sides are parallel (same slope) and
adjacent sides are perpendicular (product of slopes
is —1). Therefore, the vertices are for a rectangle.

P1=(00),P2=(13),P3=(42),P4=(3,-1)

4 4 Y 3-0 3
d12=y{1-0)2+(3-0)°=1+9=30
d23={4-1)2+(2-3)2f9+ 1510

d34:¢3—4)2+(—1—2)2:~/1+79:16_
d14:\q370)4+(*170)25f'9T1:Vﬂ.—0_

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)(humber of miles)
+ fixed cost
C=0.60x + 39
When x = 110, C = ( 0.60) (110) + 39 = $105.00 .

4 5-2 3 B3 2-1
Each pair of opposite sides are parallel
(same slope) and adjacent sides are not
perpendicular. Therefore, the vertices are
for a parallelogram.

Copyright © ZOfggPearson Education, Inc.
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Chapter 2: Graphs Section 2.2: Lines
When x = 230, C = (0.60) (230) +39 = $177.00 .

Let x = number of pairs of jeans manufactured, and
let C = cost in dollars.
Total cost = (cost per pair)(number of pairs) +
fixed cost
C =8x+500

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

Let x = number of miles driven annually, and let C
= cost in dollars.
Total cost = (approx cost per mile)(number of
miles) + fixed cost
C =0.16x + 1461

190
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Chapter 2: Graphs

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

Weekly salary = (% share of profit)(profit)

+ weekly pay
S=0.05x+375

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

C = 0.0757x + 15.14
Cc 0=x=800

|
TTTTTITT
NN

I I
| |
(800, 75.70)

[
S
=

(0,15.14) [ =

&
=
\

Cost (dollars)
N R
(—(—]

207

0 100 300 500 700 x
kW-h

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

For 500 kWh,

C =0.0757(500) + 15.14 = $52.99

Section 2.2: Lines

(°C,°F)=(0, 32); (°C,°F)=(100, 212)
Slope =212-32=180=9

100-0 100
5
F-32=9(C-0)
5
5
°C=" ("F-32)
9

°C kS (70 -32) 5 (38)
9 9

a. K=°C+273

°c:95 (CF-32)
5

K=9 (°F-32)+273

For each usage increase of 1 kWh, the 5 160
monthly charge increases by $0.0757 K=9 °F- 9+273
(that is, 7.57 cents). = 3 oF +&7
a. C=0.0901x+ 757 ;0<x< 1000 519
C = 0.0901x + 7.57 - o
0 &0 = 9(5°F+2297)
C =x=
/ (1000, 97.67) a. The y-intercept is (0, 30), so b = 30. Since the
2 100 y ramp drops 2 inches for every 25 inches
= 80 / -2 2
.g 60 I of run, the slopeism= 25 ==25 .
2 HA 2
S 204 -
¢ 0,7.57) 2 Thus, the equationisy=—25 x+30.
0 200 600 1000 x
kW‘h Let y= 0.
2
0=-25 x+30
For 200 kWh, 2
C = 0.0901( 200) + 7.57 = $25.59 25 x=30
For 500 kWh, 25 2% 1=25(30)
C =0.0901( 500) + 7.57 = $52.62 271725 7 2
x =375

For each usage increase of 1 kWh, the
monthly charge increases by $0.0901
(that is, 9.01 cents).

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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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

1

12 inches of run. This means m< 12

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 1
360~ 1 Thatis Im|> 1, Thus, the
| -

only possible slopeism=12 .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
requirementsism=— 12" . In words, for

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

a. The year 2000 corresponds to x = 0, and the
year 2013 corresponds to x = 13. Therefore,
the points (0, 20.6) and (13, 8.5) are on the

. 206—-8.5 _12.1

line. Thus, m= o0-13 -3 =-0.93.
The y-intercept is 20.6, so b = 20.6 and the
equationisy =-0.93 x + 20.6

x-intercept: 0 = —0.93x + 20.6

x=22.15
y-intercept: y = —0.93(0) + 20.6 = 20.6
The intercepts are (22.15, 0) and (0, 20.6).

c. 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.

d. The year 2025 corresponds to x = 25.

=-0.93(25) + 20.6 = —2.65
This prediction is not reasonable since it is
negative.

a. Let x = number of boxes to be sold, and

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

(x1, A1) = (100,000, 40,000);

Section 2.2: Lines

(x2 , A2) = (200,000, 60,000)

slope = 60.000 —40.000
200,000 — 100,000

=20.000 =1
100,000 5
1

A —40,000 =5 ( x— 100,000)
A—40,000 = % x — 20,000

—

A=%x+ 20,000

ol

If x = 300,000, then

= l5 (1300,000) + 20,000 = $80,000

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

Find the slope of the line containing ( a ,b) and
b, a):
slope=—""=-1
b-a
The slope of the liney = 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 midpointof (a,b) and (b, a) is
=1 a+b b+a[ .,
22 1]

Since the coordinates are the same, the

midpoint lies on the liney =x .
a+b _b+a

2 2

Note:

2x-y=C
Graph the lines:
X—y=-4
x—y=0
X—y=2
All the lines have the same slope, 2. The lines
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are parallel.

Refer to Figure 33.

length of OA:d(O,A):\/JLm.ﬁ
length of E:d(O,B):\/ +m,

lengthof AB=d(A B)=mg-m2

Now consider the equation

(/1+m12)24\/(1+m22)2:(ml—m2)2

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

(\/1+m12)2+§/1+m22)2:(m1mz)2
1+m 1+1 +m-=m 72m1m2+m%

2+m2+mé:mé—2mm+mz
1 2 1 12 2

But we are assuming that my mp = -1, so
we have

2+m?+m22=mg?-2(-1) +m2?
2+m12+m22=m12+2+m22
0=0

Therefore, by the converse of the Pythagorean
Theorem, AOB is a right triangle with right
angle at vertex O. Thus Line 1 is perpendicular
to Line 2.

(b), (), (e) and (9)
The line has positive slope and positive
y-intercept.

(a), (c), and (9)
The line has negative slope and positive
y-intercept.

Section 2.2: Lines

(©

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.

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

1l andy-intercept 1
L .
slope — L 0,— 1. Thelines
2 2

2 1 =-1.0ne
are perpendicular since  — Iine
]2

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

135 - 137. Answers will vary.

No, the equation of a vertical line cannot be
written in slope-intercept form because the slope
is undefined.

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.

Two lines with equal slopes and equal y-
intercepts are coinciding lines (i.e. the same).

Two lines that have the same x-intercept and y-
intercept (assuming the x-intercept is not Q) are
the same line since a line is uniquely defined by
two distinct points.

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 + b1 and Line
2 has equationy = mx + b2 ,

Line 1 has x-intercept — _ml and y-intercept b1

b :
. Line 2 has x-intercept — m2 and y-intercept

b2 . Assume also that Line 1 and Line 2 have
unequal x-intercepts.



Section 2.2: Lines
If the lines have the same y-intercept, then b1 =b2 .
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Chapter 2: Graphs Section 2.3: Circles

b b b b X2y-3 XZ— 2
b1=b2 I=m'= m* - mi=-"m? 2 .
146.  X4ys = X4\
2 . . b 1__b 1
m“ 7 Line 1 and Line 2 have theBut——m" == —
same x-intercept, which contradicts the original = X2ye
assumption that the lines have unequal x- X2y8 2
intercepts. Therefore, Line 1 and Line 2 cannot =, = x4 y16
have the same y-intercept.
Yes. Two distinct lines with the same y-intercept, h2=a24+p2
but different slopes, can have the same x-intercept 2 2
. . . 8 +15
if the x-mt_ercept isx=0 : _ 16 + 295
Assume Line 1 has equationy =mz1 x + b and Line 289
2 has equationy=m2x+b, h= 289 =17

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

2
m (x-3)“+25=49(
2 _
Line 2 has x-intercept — - n% and y-intercept b . x—3)"=24
2 o
Assume also that Line 1 and Line 2 have x-3=x/ 24
unequal slopes, that is m1 #m2 . x-3=+21 6
If tBe Iinebs have the same x-intercept, then x=3+24b
m_1 ma2 The solution set is: {3 - Zxé_,s +2 *é} .
b_ _ b ~ y
mm X-5+7<10
vz |2x—§<3
—m2b=-mib ~3<2x-5<
-m2b+mib=0
32<2x<8
But —m2b+mib=01b(m1-m2)=0
l<x<4

b=0

The solution setis: { x |1 <x <4} .
ormi—m2=021m1=m2

_ _ Interval notation: (1, 4)
Since we are assuming that m1 # m2 , the only way

N L L " f hY 1 [ -
that the two lines can have the same x-intercept is L T L
ith=0 -1 0 1 2 3 4 5 6

Answers will vary.
=y 4,2\ —6_ 3
m:yz vl— (_ )_ = — ]
xo—x1 1- -3 42 Section 2.3

It appears that the student incorrectly found
the slope by switching the direction of one of
the subtractions.

1. add; (12 10)?=25
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Chapter 2: Graphs

(x-2)?=9
-2=+/9

—2=43

=23
=5o0r x=-1
The solution set is {—1, 5}.

False. Forexample,x2+y2+2x+2y+8:O
is not a circle. It has no real solutions.

radius

True;r2:9—>r:3

False; the center of the circle
x+3)2+(y-2)?=13is (-32).

d

a

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

:(]570)2+(171)2:4/52
Equation: (x — 2)2 +(y— 1)2 =4

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

=17+ 2-0%=4F2

Equation:(x—1)2+(y—2)2:4
Center = midpoint of (1, 2) and (4, 2)
1+ 4 2+_2
(M2%.2%2) - (%2.2)-

5
Radius = distance from ( =2, 2) to (4,2)

5
{5 oo
:Q.— E (2—2) = =

5 8.3
- 2 2
Equation: —~ 2! f
- 7 H(y-27=
2
Center = midg)oira (_)I_féo, P{_agdéz, 3)
o r=(12)
B B

Section 2.3: Circles

(X*h)2+(yfk)2=r2
(x—0)?+ (y - 0)* =2
x2+y2=4

General form: x 2 +y?—4=0

Y,
5

©, 0

Y

i

-5

1 fr)
N

-5

x—h)Y’+(y—k)y=r

(x—0)° +(y—0)° =3
x2+y2:9

General form:x2+y2—9:O

x=h)P+(y—k)?=r

(x—0)?+ (y—2)° =2
2 2
X +(y—2) =4

General form: x2 +y2 -4y +4 =

4x2+y2—4y:0
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Chapter 2: Graphs Section 2.3: Circles
22

Radius = distance from (1,2) to (2,3)

A -2+3-22=%

Equation: (x—1)?+(y—2)?=2 193
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16. (x—h)2+(y—k)?=r?
(x-1)2+(y-0)?=3°

(

General form: x % — 2x + 1+ y2 =9

x—1)2+y2:9

x2+y2-2x-8=0

YA
5 -

AR

-5

(x—h)?

-5+
Hy-kP=r

(= 4%+ (y- (-3))*=5"

X

a7+ (y+3)*=

25 General form:

2_8x+16+y2+6y+9=25
2+y2—8x+6y:O

2

I Y Y |

T T T

-8

(x—h)?

L]
“,-3)

Hy—ky=r
x=2)7+(y—(-3)°=4°
(x—2)°+(y+3)7°=16

Generalform:x2—4x+4+y2+6y+9=16

2+y2—4x+6y—3:0

YA

X

-3

AT LN L

7

194

19. (x—h)?+(y—k)?=r?
(= —2f+(y-1f=47

(x+2)?+(y—-1)*=16

Section 2.3: Circles

Generalform:x2+4x+4+y2—2y+1:16

x—h)?+ (y-k)y=r?
(= (=8)°+ (y- (2" =7°
(x+5)7+ (y +2)° =49

x2+y2+4x—2y—11:0
y

Generalform:x2+10x+25+y2+4y+4:49

(-5.-2)

2+y2+10x+4y—20:0

General form: x2-x+1+y? =1

4

SQ - =sS<T O (N



Chapter 2: Graphs Section 2.3: Circles
t © 2017 Pearson Education, Inc. x2+y2-x=0



Chapter 2: Graphs

Yi
7k
| 1 /.\1 =
2 Y
- (4o
)

(x=m)2+(y-k)=r

(x-0)2+y— -1 2= 11

2.2 1
General form: x“+y“+y+ 4=

1
4x2+y2+y:o

N =

x2+y2 =22

Center: (0,0); Radius =2

x2+(y-17%=1
Zr(y-1P=1?
Center:(0, 1); Radius =1

Section 2.3: Circles

x-intercepts: x> + (0)? = 4

2:4
=44 =22

y-intercepts: (0)? +y? =4

=+f2=+2

The interceptsare (—2,0), (2,0), (o,
-2),and (0,2).

Copyright © 2017 Pearson Education, Inc.

x-intercepts: X2 + 0- 1)2 =1

Zr1=1
x*=0

x:i\/B:O

y-intercepts: (0)? + (y - 1)2=1(

y-1?*=1

y—1
y-1
y

1
+ 1+

d
1
1+1
y=2 ory=0

The intercepts are (0, 0) and ( 0,2).
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2(x-3)%+2y*=8 x-intercepts: (x +1) 2+ (0-1)? =2
(x-3)2+y*=4 x+1) 2+ (-1)2=2
Center: (3, 0); Radius = 2 (x+1)2+1=2

YA (x+ 1)2:1

5 -

B (3.0) x+1=%/1

- X+1==1
B x=-1x1

I | | | =t Xx=0 orx=-2

) N U y-intercepts: (0 + 1) 24 (y- 1)2 o

B (1)2+(y-1)2=2

b. 1+ (y-1)°=2
x-intercepts: (x-3) 2+ (0)2=4 (y-1)°=1
(x-3)% =4 y-1=%/1
x—3 =+J4 y-1=¢l
X—3 =12 y=1+1
X=3%2 y=2ory=0
x=5 orx=1 The intercepts are ( —2,0) , (0,0) , and (0,2).
- 2.2
-intercepts: (0—3)° +y“=4
y P ( )2 y2 x2+y2—2x—4y—4:0
(-3)° +y°=4 2 2
2 X“—2x+y“—4y=4
Ity =4 x2—ox+ 1)+ (y2—dy+d) =4+
2=-h
No Teal solution. 1+4(x— 1)+ (y-2)° =3
The intercepts are (1, 0) and ( 5, 0). Center: (1, 2); Radius = 3
.
3(x+1)2+3(y-1)%=6 3
x+1)2+(y-1)%=2
a. Center: (-1,1); Radius= 2 L1 X
=
b. ; =

X x-intercepts: (x — 1)2 +(0- 2)2 =3

(x—1)% + (-2)2 =32

(x—1)2+4=9

(x-1)?=5
x-1=/5
Xx=1+./5
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Chapter 2: Graphs

y-intercepts: (0 — 1)2 +(y- 2)2 = 3
D2+ (y-2 =3

1+ (y-2)°=9

(y-2)°=8
y—2:i\/§
y—2=42v 2

( )y:2i2\ﬁ

( )
The interceptsare 1— {0 1 afs,o ,

(0.2-2/2),and (0,24 22).
v

28. x2+y2+4x+2y—20:0
x2+4x+y2+2y:20
x2+ax+4)+(y2+2y+1)=20+4
+1(x+ 2+ (y+ 17 =5
Center: (-2,-1); Radius =5
Y
5

yl T
U]_
Y

.
21

-5

x-intercepts: (x +2) 2+ (0 +1) 2= 5% (
x+2)2+1=25¢(
x+2)2=24

X+2=2%/24

X+2=22F

x=-2+26

y-intercepts: (0 +2)? + (y +1)>= 52

4+ (y+1)°=25

(y+1)Y°=21
y+1=+21

y=—1%./21

The intercepts are ( -2-2/6, O),

0,-1. Section 2.3: Circles

x2+y2+4x—4y—1:0
x2+4x+y2—4y:1

X2 Hax+4)+(y2—Ay+4)=1+4
+4(x+2)2+(y—2)2:32
Center: (-2, 2); Radius = 3
Yy
(721

INL L L L WA L L]

(2+2 6d).(0.-1- 21).anq

(0, -1+ 21).

L
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Chapter 2: Graphs
-5 5 X

5
x-intercepts: (x + 2)2 +(0— 2)2 =
32 (x+2)°+4
=9(x+2)°%=5
X+2=% 5
X=—-2%+ 5
y-intercepts: (0 + 2)2 +(y-— 2)2: 32
4+ (y-2)7°
=9(y-

The intercepts are ( -2— 5,

0).
(-2+ 5.0) (02— 5 )oand (0.2+ 5).

30.  x2+y?—6x+2y+9=0
x2—6x+y2+2y=—9
x2-6x+9)+(y2+2y+1)=-9+
9

F1(x=3)+ (y+1)°=
12
Center: (3, -1); Radius=1

198

0,-1. Section 2.3: Circles
A
A
v
e
e ' '
YA
5_
IIIII-IIIII;\'
=) | 5
B (3,-1)
S+
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Chapter 2: Graphs

x-intercepts: (X — 3)2 +(0+ 1)2 =12
(x-372+1=1
(x-3)?=0
Xx—3=0
X=3
y-intercepts: (0 — 3)2 +(y+ 1)2 =12
9+ (y+132=1
(y+1)°=-8
No real solution.
The intercept only intercept is ( 3,0) .

x2+y2—x+2y+1:o
2—X+y2+2y:—_’]_
- 1
RS R SN P L
4 4
C
-~ ~2 2 ,12
LXx= - +(y+1) =T
R 71 | 2
Center; | | -1 | |;Radius =
2 ;2
S A
b. -
] ] ] |
-2 2
)
2F1 (5'_])
x-intercepts:  xk 72+(O+1)2=—
_2
— 1 _
2 1271
1
. -2
G = - +]=—
2 _
- ] 4
- 12 3
T T g
No real solutions
1~ _
2
0 _, . (y+1p 10
2~ 2~
1 2 1
4+(y+1)} =
y 1=

0,-1.

Section 2.3: Circles
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1 1 3
x2+y2+x+y= 2=0 J
X+ 2=
1 2 4
2 2 =
XTHX+Yy“+y=9
x+ =2
o l, oy 1111 2 2
zLL 1+ 3
Loax+ +y+ = o+ o+ X =
|
4 4 2 4 4 2
- i 1
22 _ 2 2,
1 1 2 y-intercepts: ,  _ 1
| T, . _ -0 4 U+ o —_— = 1
X+ — —y+ - =1 2— - 2— \/_
12 2| -
| ]
Center: 1 = 1 | | : Radius 1.3 yl
=1 _ _ K
2 27 + [2=1
YA 4 _
= _
J7yd 3
il
L s
L A R L 2 4
3 2 1,43
Yty =E
1 X f yo £33
(_5’_5) b 2
I |
1_ 1 The intercepts are _| 1\7[5,0 _, {,0
. 2 2 = ==
. B 2 2 2
C. Xx-intercepts: » +— L+ o+ ., = f Y S - -
N - r 2- ro, 1\){?’ andﬁo,ﬂﬁ
]: 1- 1 : 2 - - 2
X22 +4=1

198
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2x242y2-12x+8y—24=0
x2+y2—6x+4y:12
x2—6x+y2+4y:12
x2—6x+9)+(y2+4y+4)212+9
+4(x-3)%+(y+2)%=5?
Center: (3,-2); Radius = 5

T

L1 INE X

x-inter;epts: x- 3)2 +(0+ 2)2 = 52 (
x—3)%+4=25(

x-3)%2=21

x—3=x/21
x=3% 21

y-intercepts: (0 — 3)% + (y +2)° = 52

9+(y+2)?=25

(y+2)%=16

y+2=%4
y=-2=%4
y=2 ory=-6

The intercepts are ( 3 f\/2—1, O), ( 3 +\/2—l, O),
(0,-6),and (0,2).

34. a. 2x2+2y2+8x+7:0
2x2+8x+2y> =7

1
x2+4x+y2=—§
7
(x2+4x+4)+y2=—z+4
x+2+y’=1
2
(x+2)%+y>= 2

il [ 2

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

Section 2.3: Circles

P

rT1rrr 17| 11717117
91
=

(2,0

=5

-5

x-intercepts: (x + 2) 2, (0)2 = 12

2_1
(x+2)= )
X+2=% 1
2
X+2=%4>
2
2
X=—2fF-—=
F
. 2,21
y-intercepts: (0 + 2)< +y“ =7 v
1
4+y2:2
1
y2=-1
No real solutions.
_27
The intercepts are oC
[] O
J 727‘/_ and
— - 2 -
) +ﬁ,OJ )
. 5

35, 2x2+8x+2y2=0
x2+4x+y2:O
X2+4x+4+y?=0+4
(x+2)2+y?=2?
199



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

L

I |

X

T T TT
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Chapter 2: Graphs

x-intercepts: (x+2) 2+ (0) 2= 2 Center at (0, 0); containing point (-2, 3).
2 =J(-2-0)? - 2,—_ -
x+2)"=4 r= ( 2 O) +(3 O) = 4+9=
) \/13
(x+2)“=£ 4
X+2=142 Equation: (x — 0)2 +(y-— 0)2: (@2
X=-24+2 x2+y?=13

x=0or x=—4

y-intercepts: (0 + 2)2 + y2 = 92 Center at (1, 0); containing point (-3, 2).

( ). ( )
4+y2=4 =\ 3 1,420 216+4 20=205
y2:0 2 2 2
y=0 Equation: (x—1)“+(y—0) :(/?0)
2 2

The intercepts are (—4,0) and (0, 0). x=1) +y =20

) ) Center at (2, 3); tangent to the x-axis.
X“+3y“-12y=0 r=3

2+y2-4y=0 Equation: (x - 2)° + (y - 3) = 3
24y2-4y+4=0+4 x=2)2+(y-3)?=9

2 _9\2 _
* (y 2) =4 Center at (-3, 1); tangent to the y-axis.

Center: (0,2); Radius: r=2 r=3
b VA Equation: (x + 3)2 +(y-— 1)2 =32
s x+3)°2+(y-1)>%=9
(0,2) . )
Endpoints of a diameter are (1, 4) and (-3, 2).
The center is at tr(1e m)idpé(l)intzof that diameter:

’ 1+ (—3 +2[

I I T O Cete:[[ =(-13
-5 5 e 7 _l—‘ C=(-13)

T 1

r

—
Radius: r = }/1—(—1))2+(4—3)2 = _4+41=5

Equation: (x — (-1))2+ (y-3)2=(_ 5’

x-intercepts: x° + (0 - 2)° = 4 x+1)2+(y-372=5

2
+4=4 Endpoints of a diameter are (4, 3) and (0, 1).
=0 The center is at the midpoint of that diameter:

x=0 Center: J., =(2,2)

y-intercepts: 02 + (y - 2)? =4 23 2 2 p+1=vs5

Rgusiony {x (212)22)* A% 2)22): éf5 i
(x—2)%+(y-2)°=5

(y-2)?

y-

y— 2

+2
y=4 or y=0

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

4
+/ 4
+
2

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

Equation: (x+1) 2+ (y—3)2=(1)2
x+1)2+(y-3)2=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) 2+ (y+2)2 = (3)?
x—4)2+(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

21y2=9
2,42-9
2x2=9
X2 =7
) _3/2
2 2
The length of one side of the square is 2x . Thus,
the area is

_2 2
A=s ;2—359 3/2  =18square units.

- 0

2

50. 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

201

Section 2.3: Circles

X2+ y2 =36
x2+x2=36

X% = 36

X2 = 18

X =32
The length of one side of the square is 2x . Thus,
the area of the square is ( 2 3@ 2=72 square
units. From the equation of the circle, we
have r = 6 . The area of the circle is
r’=z(6)2 =36z square units.

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

The diameter of the Ferris wheel was 250 feet, so
the radius was 125 feet. The maximum height
was 264 feet, so the center was at a height of

264 — 125 = 139 feet above the ground. Since the
center of the wheel is on the y-axis, it is the point
(0, 139). Thus, an equation for the wheel is:

x-0)2+(y-139)2%=125°

24 (y-139)2=15625

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

x—0)2+(y-290)2 =260

24 (y-290)2=67,600

x2+y2+2x+4y—4091=0
242x+y2+4y—4091=0
Z4ox+1+y2+4y+4=4091+5

x+1)2+(y+2)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)2+(y+2)?=(646)>
21y24+2x+4y-4168.16=0
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Chapter 2: Graphs

54. a. x2+(mx+b)2:r2

x2+m2x2+2bmx+b2:r2

(l+m2)x2+2bmx+b2—r2:0

There is one solution if and only if the

discriminant is zero.

(2bm)2—4(1+m?)(b?-r?)=04b

Zm2-ab%+4r2-4b’m%+4m?

rP=0-4b2+4r?+4m?r?=0-b
2,r24m22=0

r2@+m?)=p’

Using the quadratic formula, the result from

part (a), and knowing that the discriminant
is zero, we get:

1+m?)x2+2bmx+b%-r?=0

(= —2bm _—bm _bmr 2 _-mr?
= == =
2(l+m2) b2 b2 b
—l —
2
—mr? -
0
y=m_ “+b
b
22 o222 2
= mI +b: mr b— :—r
b b b

The slope of the tangent line is m .

The slope of the line joining the point of
tangency and the center is:

r2
e
b~  r2_b 1
-— Th -m? m
:I’l’]r2
— —0°
- b

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

x2+y?=9
Center: (0, 0)

Slope from center to (1, 2\/2_) is
M0 2% _p T

Equation of the tangent line is:

N2
y-3p=-¢ (x31)

2 2
—22=—"Xx+—
d 4 4

4y—8/_2:~\/§x+\/§
2x+4y=0v2

J 2x+4y-92=0

x2+y2—4x+6y+4:O

(X2 —ax+4)+(y2+6y+9)=—4+4+9
(=2 +(y+3)°=9

Center: (2, -3)

Slope from center to ( 3,2\/;—3) is

2233 =28 =5 &

3-2 1

Slope of the tangent line is: — =

1_ 2
2 4

Equation of the tangent line:

’
J v
y-(22-3)=- 443
yfz\/z+3:—_,2x+3_\5

4 4
N
Ay-8 2+12=— 2Xx+3 2

J2x+4y-1Y2+12=0

Let (h, k) be the center of the circle.

—2y+4=0
y=x+4
1
2
y:
X+2

The slope of the tangent line is ];2 . The
slope from (h, k) to (0, 2) is —2.
2 —
T =2
0-h
2—-k=2h
1-0 1

Slope of the tangent line is = —i .



The other tangent line isy = 2x — 7, and it has
slope 2.



202
Copyright © 2017 Pearson Education, Inc.



Chapter 2: Graphs

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

“1-k=-=1
3-h 2
2+2k=3-h
2k=1-h
=1-2k
Solve the two equationsinh and k :
2-k=2(1-2k)
2-k=2-4k
3k=0
=0
=1-2(0)=1
The center of the circle is (1, 0).
Find the centers of the two circles:
2+y2—4x+6y+4:O
(x2—4x+4)+(y2+6y+9) =—4+4+9
x-2)2+(y+3)2=9
Center: (2, -3)
21y216x+4y+9=0
(x2+6x+9)+(y2+4y+4)=—9+9+4
x+3)2+(y+2)?=4
Center: (-3, -2)

Find the slope of the line containing the centers:

=-2-(3)=-1
-3-25
Find the equation of the line containing the
centers:
1

y+3== 5(x-2)

y+15=—x+2
+5y=-13
+5y+13=0

Consider the following diagram:
A

(2.2)

Section 2.3: Circles

C=2nr
6r =2nr
bz 2zr
2 2
3=r

The radius is 3 units long.

(b), (c), (e) and (9)
We need h , k>0and (0,0) on the graph.

(b), (¢) and (9)
Weneedh<0,k=0,andhj>|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

standardform(x—h)2+(y—k)2:r2.
x+3)2+(y-2)2=16

k= (2) P+ (y-2) =
Thus,(h,k):(—3,2)and r=4.

A=xnr
7 (13)2
1697 cm?

C=2xr
27 (13)
26 cm

(Bx-2)(x2-2x+3)=3x3-6x2+9x-2x2+4x-6

3x3-8x2+13x-6

2J2+3x—1=x+1

Therefore, the path of the center of the circle
has the equationy = 2.
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Chapter 2: Graphs Section 2.3: Circles
2x2+3x—1:(x+1)2
2x%+3x—1=x2+2x+1
x2+x-2=0
x+2)(x—-1)=0
=—2o0rx=1

We need to check each possible solution:

204 204
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Chapter 2: Graphs

Check x=-2

V222 +3(2)-1=(2) +1
2@)—6-1=-1
no

Checkx=1

2023 -1=(1) +1
JZF3-1=2
Ja=2
yes

The solution is {1}

68. Let t represent the time it takes to do the job

together.
Timeto do job |Part of job done
in one minute
Aaron 22 271
Elizabeth 28 4
Together t 1t
1,11
22 28t
14t + 11t = 308
25t=308
=12.32
Working together, the job can be done in 12.32
minutes.
Section 2.4
y = kx

False. If y varies directly with x, then y = kx,
where k is a constant.

V= kx3
367 =k(3)°
367 = 27K
(367 _4
-__ - _T

27

w

Cop$igit i8dP2BLA ReATERR EdaitieR, Inc.

Section 2.3: Circles



Chapter 2: Graphs Section 2.3: Circles
k=12y

12__

206 206
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Chapter 2: Graphs Section 2.4: Variation

Z:k(x2+y2) 15. . Tzzkas
5=k (32+42) d
5 =k(25) k 22:k(23)
2
5.1 4
=25—="5
4=k(s)
ZzlS(Xz"'yz) k16
4==
T=k (3xY(a?) :
8a3
18=k (=4)(3?) Te= 3
18 =k (18) dz
e 23:k(x2+y2)
= d2
T (e/;)( ) 23:k(92+42)
kd 2 8=k (97)
13. M="—
X (= 8
97
24= kv(f.) 5
? 23:97'(x2+y2)
16k
24_73_ 17.v = 423
u-3 9 3
== 18. c2=a%+p?
]
16 - 2 19. A=1bh
= 2
@;/f 20. p=2(1+w)
z:k(x3+y2) )TmM
1=k (28 +3? 21. F:(6,67x10’“ L,
d
) 1=k (17) :
1 22.T= 2% [
~17 V2
1_
z=17 (X3+y2) 23 p=kB

6.49 = k 1000)
(

0.00649 =k

207 207
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Therefore we have the linear equation
=0.00649B .

If B = 145000 , then
= 0.00649(145000) = $941.05 .

20g 208
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Chapter 2: Graphs

p =kB
8.99 = k (1000)

0.00899 =k
Therefore we have the linear equation
=0.00899B .

If B = 175000, then
= 0.00899 (175000 ) = $1573.25 .

s = kt?
=k (2)?
=16
Therefore, we have equation s = 16t 2
If t = 3 seconds, then s = 16 ( 3 ) 2 = 144 feet.
If s = 64 feet, then
64 = 16t2
=4
t==x2
Time must be positive, so we disregard t = —2.
It takes 2 seconds to fall 64 feet.
v =kt
64=k(2)
=32

Therefore, we have the linear equation v = 32t .

If t = 3 seconds, then v = 32 (3 ) = 96 ft/sec.

E =kw
=k (20)
k= 203
3
Therefore, we have the linear equation E= _ W.
20

3

IfW=15thenE=20 (15) =2.25.

Section 2.4: Variation

If R = 576, then
=12, 288
|
5761 =12, 288
12, 288 64
= 576 = 3inches

R =kg

47.40 =k (12)

3.95=k

Therefore, we have the linear equation R = 3.95¢ .
Ifg=10.5,thenR=(3.95) (10.5) ~ $41.48 .

C=kA
23.75=k (5)

4.75=Kk
Therefore, we have the linear equation C = 4.75A.

IfA=35,then C=(4.75) (3.5) = $16.63 .

K
D= p
a. D=156,p=2.75;

156 =—K—

2.75
=429 So,

429
D= p-

429
D == 3 =143 bags of candy

K
t= 3
t=40,s=30;
K
40=30
k =1200
12,288

So, we have the equationt= ——

t= @040 = 30 minutes
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1200 S

Therefore, we have the equationR = ——.

210 210
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Section 2.4: Variation

k
33. v=P_ 38 V:LTSrzh
V=600,P=150; k
K 39. _ I =
600 =150 dz
k = 90,000 If 1 =0.075,d =2, then
90,000 k
So, we have the equation V = o
P
90,000 0.3
IfP =200, thenV = 200 = 450 cms. So, we have the equation | = 2
0. 3
_ Rk Ifd=5,thenl= "H2 =0.012 foot-candles.
i=R—
k
Ifi=30,R=8,then30 = _and k=240 F = KAV2
8 = k(20)(22)2
= 9860k
11 1
240 k=9680 —=880
IfR=10,theni= —10 =24 amperes. 1
So, we have the equation F= A
w= Kq2 880
If W=125, d = 3960 then 1
=880 (47.125) (36.5)% = 71.34 pounds.
k
125= 3960 and k = 1,960,200,000
—ked 3
So, we have the equation W = h =ksd
— 3
At the top of Mt. McKinley, we have _ k(75)(2)
= 3960 + 3.8 = 3963.8 , 50 0os X
1,960.200.000 T
W= ~124.76 pounds. So, we have the equation h = 3
If h =45 and s = 125, then
K— 45 = (0.06)(125)d 3
K =75d3
55 =3960° 6=d3
= 862, 488,000 a0
862,488,000 d 6 =~ 1.82 inches

211 211
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Chapter 2: Graphs Section 2.4: Variation
So, we have the equation W =

T4z KT
d v=Kp
If d =3965, then
= 862,488,000 ~ B
W _ " 54.86 pounds. 100 = k(300)
39652 15
= 20k
37. V=xr2h 5=k

So, we have the equation V = 5‘|:rT_

212 212
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Chapter 2: Graphs

If V=80and T = 310, then
80 =5(310)

P
80P = 1550

_ 1850

P 80 = 19.375 atmospheres

K= kmv2

1250 = k(25)(10)°
1250 = 2500k
=05

So, we have the equation K = 0.5mv2 .
If m=25and v =15, then

K = 0.5( 25) (15)? = 2812.5 Joules

ki

44, R=

d:

1.24 =k (432)
(4)2
1.24 = 27k

1.24]

So, we have the equation R = .
27d?
If R=1.44and d = 3, then

1.241

243
349.92 =1.241

_ 349.92

1.44 =

1.44 =

| ~ 282.2 feet

45. s=kod
t

100 = k(25)(5)
0.75

213 213

Section 2.4: Variation

2

So, we have the equation S = 375:Nt .

If1=10,w=6, and t = 2, then

S= 375(6)(2E

=900 pounds.
10

47 — 50. Answers will vary.

3x 3 +25x 2 — 12x — 100

(3x 3 + 25x 2 ) — (12x + 100)
2

X (3x+ 25) —4(3x + 25)

(x 2 — 4)(3x + 25)
(x —2)(x + 2)(3x + 25)

52.

_5 X=2 5

Tx+3

X —2
(x+3)(x+4)

+
2

X+3 X +7x+12 5(x + 4) - X =2

=(X + 3)(X+4) + (x+3)(x+4)
Sx+M)+(x—=2)
(x+3)(x+4)
X +20+x -2
(x+3)(x+4)
__6x+18 _
(x+3)(x+4)

6(x+3)
=(x+3)(x +4) = (x+4)

6.

I

Cop$agit et 2BLA Renrern Edisatier: tne.



Chapter 2: Graphs Section 2.4: Variation
= 125k

0.6 =k 25 25
0.6 pd 3
So, we have the equation S = . 8
t
If p=40,d =8, and t=0.50, then 5125
‘(8 23
S= 0.6 gosu =384 psi. The term needed to rationalize the denominator
' is 7T+2.

214 214
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Chapter 2: Graphs

Chapter 2 Review Exercises
P1=(0,0)and P2 =(4,2)

eo—Y 20 2 _1
X 4-0 4 2
For each run of 2, there is a rise of 1.

a. slop

P1=(1,-1)and P2=(-23)

o g D) 4 s
' x -2-1 -3 3

For each run of 3, there is a rise of —4.
P1=(4,-4)and P2=(4,38)

:8__(;4) 12 ,undefined

4-4 0
An undefined slope means the points lie on a
vertical line. There is no change in x.

a. slope= —
X

P1=(-2,-1)and P2=(3,-1)

a. slope:—y :i(;l) :—O:O

X 3-(-2) 5
A slope of 0 means the points lie on a

horizontal line. There is no change iny.

2x = 3y2
x-intercepts: y-intercepts:
2x = 3(0)2 2(0) = 3y2
2x=0 0=y?
x=0 y=0

The only intercept is (0, 0).

Test x-axis symmetry: Let y=—y
2x=3(— y)2

2x = 3y2 same

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

215 215

Chapter 2 Review Exercises

x-intercepts: y-intercepts:
x? +4(0)? =16 (0)2+4y?=16
x° = 16 4y°=16
X==4 y2=4
y=4%2
The intercepts are (—4,0), (4,0), (0, —2), and
(0, 2).

Test x-axis symmetry: Lety =—vy
x2+4(-y)?=16
X2+ 4y2 =16 same
Test y-axis symmetry: Let x = —x
-x)?+4y*=16
x2+4 y2 =16 same
Test origin symmetry: Letx=—xandy=-y.
-x)2+4(-y)* =16

x2 +4 y2 =16 same

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

y:x473x274

x-intercepts: y-intercepts:
0=x* —3x%—4 ) y=(0)*-3(0)%-4
( ) (

0=x"-4 X2 +1 =4
X2 —4=0
2_,
X
X =12
The intercepts are (—2,0), (2,0), (0, —4), and
0, 2).

Test x-axis symmetry: Lety =—vy
y=X 4_3x%-4

y=-X 41 3x% + 4 different
Test y-axis symmetry: Let x = — X

Cop$igit i8dP2BLA ReATERR EdaitieR, Inc.



Chapter 2: Graphs
—2X = 3y2 different

Test origin symmetry: Let x=—xandy=-y.
2(-x)=3(-y)
—2X = 3y2 different

Therefore, the graph will have x-axis symmetry.

x 2 +4y? =16

216 216

Chapter 2 Review Exercises
=(-x)*-3(-07 4

y:x4—3x2—4 same

Test origin symmetry: Letx=—xandy=-y.
y=(-x)*-3(-x)?*-4

y =X 43 -4

y:—x4+3x2+4 different

Therefore, the graph will have y-axis symmetry.
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Chapter 2: Graphs Chapter 2 Review Exercises

y=x3-x (x—h)Z+(y-k?=r?
X-intercepts: y-intercepts: ( x— ( 72))2 +(y- 3)2 — 42
= —_ M3 _
Zoreo x+2) 2+ (y-3)=16
:x(xz—l) =0
=x(x+1) (x 1) x-h?+(y-k?="r
=0,x=-1,x=1"° (X—(—l))2+(y—(—2))2=12
The intercepts are (-1, 0), (0, 0), and (1, 0).
i x+1)2+(y+2)2%=1
Test x-axis symmetry: Let =—y
-3
y=x"—=X x+(y-1)?=4
3
different V. +(y-1)7=2

: Radius = 2

0, 1)

./v
Test y-axis symmetry: Let Center: (0,

=(x)°- (%)
y=7x3+x different

Test origin symmetry: Let
_ 3
y=(=x)"-(=x
y=—Xx"+X

y:X3*X same

X=—xandy=-y.

Therefore, the graph will have origin symmetry.

) ) x-intercepts: x° + (0 —1)? = 4
9. x“+x+y“+2y=0

, , X*+1=4
x-intercepts: x < +x + (0)“ +2(0) =0 =3
h =
X +x=0
=+
x(x+1)=0 ) X2 3
x=0,x=-1 y-intercepts: 0“ + (y—1)“ =4
2 _
y-intercepts: (0)2 + 0 +y2 +2y =0 y-1)"=4y
y(y+2)=0 y=1+2
y=0,y=-2 y=3ory=-1
. ( - ()
The intercepts are (-1, 0), (0,0), and (0, —2). The interceptsare —V3,0 | \/_3’0 L 0,-1,
Test x-axis symmetry: Let y=—
. y2 YRt y=y and (0, 3).
X“+x+(-y)*+2(-y)=0
x2+x+y2—2y:0 different x2+y2—2x+4y—4:0x2—2x+
Test y-axis symmetry: Let x=-X y2+4y:4
(_X)2+(_X)+y2+2y:0 X272x+1)+(y2+4y+4):4+1+4
x2—x+y2+2y=0 different 2 2_ 42
x—1)“+(y+2)°=3

Test origin symmetry: Let x=—xandy=-y.
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Chapter 2: Graphs Chapter 2 Review Exercises
9 2 Center: (1, -2) Radius=3
X7+ (EX)+HEY) +2-y)=0

x2—x+y2—2y:0 different

The graph has none of the indicated symmetries.

211
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Chapter 2: Graphs Chapter 2 Review Exercises

C ) )
%5“ x-intercepts: x-12+ 0+22= /5 ;
- )
_ x-12+4=5
= x—12:1
. Xx—1=#1
x=1+1
x=2 or; x=0
() (0795 7 (5
2,

y-intercepts: 0-1 y+22= 5 ,

. 2
x-intercepts: x—12+ 0+2 “=32

x-1 2+4=9 1+ (y+2)%=5
x-1 2=5 (y+2)?=4
A
Xx—1=%5 y+2=4%2
() ( x=1zJ5 y=-2%2

y=0 or y=-4

. 2 2
-intercepts:  0-1%+ =
yintercepts:  0-17+ y+2 “=3: The interceptsare (0,0),(2,0),and (0,-4) .

1+ (y+2)°=9
(y+2)2 -3 Slope = -2; containing (3,-1)
y+2=5/8 y-yr=m(x-x1)
y+2=424 2 -(1D=-2(x-3)
( )y:—ZiZ\/E +1=-2x+6

( ) - -
y=-2x+5o0r 2x+y=5
The intercepts are 1—\@,0 ,1ﬁ/§,0 ,

(0,—2—2F2),and(0, —2+2\f2). 16. Slope = 0; containing the point (-5, 4)
y-yr=m(x-x1)
3x2+3y2—6x+12y=0 y—4=0(x-(-5)
y—4=0

2+y2—2x+4y=0x

=4
272x+y2+4y:O y
x2-2x+1)+(y2+ay+a)=1+4 17. vertical; containing (-3,4)
) ( ) Vertical lines have equations of the form x =
Xx-12+ y+2 2= J5 a, where a is the x-intercept. Now, a vertical
line containing the point (-3, 4) must have an
Center: (1, —2) Radius = J5 x-intercept of -3, so the equation of the line is
x = =3. The equation does not have a slope-
intercept form.

212
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Chapter 2: Graphs Chapter 2 Review Exercises
18. x-intercept = 2; (4, -5) Points are (2, 0) and (4, -5).
containing the point

IS5

N lon

_3
m= "
y—yr=m(x-x1)

y—-0=—"_(x-2)
2

OT N N

5
y=—"2x+5or 5x+2y=10

213
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Chapter 2: Graphs Chapter 2 Review Exercises

y-intercept = —2; containing (5,-3) y—yr=m(x—x1)
Points are,(5,+-3) and (9,-2)
mzi(_ss). :_2:_1 _4:_1_3()(_(_2))
0-5 -5 5
_ 1.2
y=mx+b yasT I3
y:—%X—Z or x+5y=-10 y:—%x+% or x+3y=10
)
Containing the points (3,-4) and (2, 1) 23. 4x—5y=-20
= 1-(-4) :_5:_5 -5y =-4x-20
2-3 -1 4
y—yr=m(x-x1) yZS X+ 4
~(-4)=-5(x-3) B
y+4=-5x+15 slope = 5 ; y-intercept = 4
y=-5x+11 or 5x+y=11
X —5(0) =— 20
Parallelto2x—-3y=-4 Ax =— 20
2x—3y=-4 =-5
-3y=-2x—-4
By==-2x=-4
-3 -3
2 4
2
y= 3x+ 3

Slope = Z3 ; containing (-5,3) B

=5
y—y1=m(x-x1)
— :2 — (—!
3="3(x-(5) 1 1 1
y—3=2§(x+5) 2 3 6
X5  yY=-
1 1 1
2 10 _3)’:2 2_)(7 6
y-3="3x¥ 3 3 1
2
y=—2x+1—9 or 2x—3y=-19 y= x+ 2
3 3 slope = 32 ; y-intercept = ]LZ
Perpendicularto 3x —y=—4 x-intercept: Lety = 0.
1 1 1
X-y=-4

214
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Chapter 2: Graphs

y=3x+4
The slope of this line is 3, so the slope of a line
1
perpendicularto itis— 3.
1

Slope=— 3 ; containing (-2, 4)

Copyright © 204%Pearson Education, Inc.
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Chapter 2: Graphs

Chapter 2 Review Exercises

y=x
AY
8 y= ©
¥ D
/(L 1)
I (I T Y 3
2x-3y=12 (-1 -1) - (0,0)
x-intercept; y-intercept; B
2x—3(0) =12 2(0) -3y =12 -
2x=12 —-3y=12 =
X=6 y=—4 =B
Thei -4).
€ mterceptssre (6.0) and (0,-4) slope = 2—3 , containing the point (1,2)
N y
N 4
2
R N TR M
12 - 1_3 y=2 2 4
x-intercept: y-intercept: . .
Given the points A=(—2,0),B=(—4, 4),
11 1 1
= = and C = (8, 5).
, X+ g (0)=2 , O+yy=2 (8,5)
1 x=2 1 y=2 Find the distance between each pair of
2 3 points.
x=4 y=6 d (A B)5/(-4-(2)%+@-0
The intercepts are (4,0) and (0,6) . T+ 16
Y
NE V=25
d(B.C) 647+ -7
J144 +1
/145
T d (A C)6-(2)2+6-07
-2 J100 + 25
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Chapter 2: Graphs Chapter 2 Review Exercises

125=5 5 v L
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Chapter 2: Graphs

- AB- T 0o _n _
2 2 4 BC?
({( ) (_j (A'Cu _ (’ L
V20 )2 +{ 125 )2 </( 145 )2

20 + 125 = 145

145 = 145

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

Find the slopes:

m _420 4
A= g-(-2) 72772
m =_2-4-=1
BC g-(-4) 12
m _50 5 1
AC: = =
8-(-2) "10 "2
1

SincemAB MAC=—2 2 =-1, the sides AB

and AC are perpendicular and the triangle is
aright triangle.

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)

2 2

Radius: r=V(1- (3)2 + (-2 —2)2
J16 + 16
J32=4p
Equation: (x - 1)2) y+2 ( 2’52

x—1%+ y+2 =32

31. slope of AB :;_ =-1

Chapter 2 Review Exercises
p=kB
854 =k (130,000)

k=_854 = 427
130,000 65,000

427
Therefore, we have the equation p = 65,000—B .

If B = 165,000, then

p= 6"5,000427 (165,000) = $1083.92 .

—

200 =3960

= (200) ( 3960 ) = 3,136,320,000
Therefore, we have the equation
W =.3,136,320,000 ,

q2

If d = 3960 + 1 = 3961miles, then

3,136,320, 000
w=————=~199.9 pounds.

H = ksd

135 = k(7.5)(40)

= 300k

k =0.45

So, we have the equation H = 0.45sd.
If s=12 and d = 35, then

=0.45(12) (35) =189 BTU

Chapter 2 Test

1.a m= 2w =13 =-4-_2
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Chapter 2: Graphs
slope of AC = =-1

0]

2
— =1
slope of BC =- =-1

Therefore, the points lie on a line.

214 919

Chapter 2 Review Exercises

X —-x 5-(-1) 6 3
2 1

If x increases by 3 units, y will decrease
by 2 units.
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Chapter 2: Graphs Chapter 2 Test

(O>

(1.0

£

N

1
-5

IIIII<I/IIII(,A

(3.4)
-5
2x+3y=9
y=-2x+9
2
=— 3x+3
2 slope =——; y-intercept =3
1] ) y =X
T T T O 3

o, 10 | x+3(0)=9

3x=9

@-D@2) o 5 _3

x2+y:9 3x-—4y:24 .
. . . ) X-Intercepts: y-intercept:

x-|2ntercepts. y-m;ercept. 3x— 4(0) =24 3(0)—4y=24
X“+0 =9 0“+y=9 3x =24 y=—6

X2 =9 y=9 =8
X =143 The intercepts are ( 8,0) and ( 0, —6).

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

Test x-axis symmetry: Lety = —vy
x2+(*y)=9 (8’0)jk;
2 oA X

x = —y =9 different pd
Test y-axis symmetry: Let x = — x
—X )2 +y= 9 /I

2 +y=9same ;Z(O, -6)

Test origin symmetry: Letx=—xandy=-y
(-x)2+(-y)=9
x2 - y =9 different , , ,
Therefore, the graph will have y-axis symmetry. 8. (x—h)*+(y—-k)* =r
(x-4)2+(y-(-9)* =5
Y 2 _

y—yr=m(X—x1) (X 4) +(y+3) =25

y—(-4)=-2(x~3) General form:  (x—4)?+(y+3)>=25

5. Slope =-2; containing (3, —4)

214 99
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Chapter 2: Graphs Chapter 2 Test
y+4=-2x+6 x2—8x+16+y2+6y+9=25
y=-2x+2 x2+y2—8x+6y:O

214 997
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Chapter 2: Graphs Chapter 2 Test

X 2 +y2 +4X-2y-4=0 Let R = the resistance, | = length, and r = radius.
2 2_ 5o I
) X +4>;+y 2y=4 ThenR=kr
X“T+Ax+4)+(y " -2y+1)=4+4+ 2.

) , inch, so
1(x+2)“+(y-1)“=3 Now,R=10 _r=6x10>

Center: (—2,yl); Radius =3 ohms, when
A

| = 50 feet and
10=k 50

r\_\ 6><10’3)2
Lelol ah 7 L1

—10(80s)2_4,
x10-650

<IN

-5 5 Therefore, we have the equation
ey |
-5 = (7.2><1O G%r 2.
2x+3y=6 If I =100 feetand r =7 x1073 inch, then
_ R=(72¢104) W
y=-2x+6
2 (71073 )2 < 14.69 ohms.
=— 3x+2
Parallel line
Any line parallel to 2x + 3y = 6 has slope
2 . .
m=——73. The line contains (1, —1) : Chapter 2 Cumulative Review
y—yr=m(x—x1) 3x-5=0
~(D=-%36-1) X2
2 .2 x="3
y+1l=— X+
3 15
The solution setis 7 _ .
2 1 130
=-"3x= 3
x2-x-12=0
Perpendicular line ) x-4)(x+3)=0
Any line perpendicular to 2x + 3y = 6 has slope —dorx=-3
3 The solution set is {-3, 4} .
m= 2. The line contains (0, 3) :
Joyiem (- 2x% —5x-3=0
: 2x+1) (x-3)=0
X
X1 1
2 =— 2o0rx=3

216 216
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Chapter 2: Graphs Chapter 2 Test

The solution setis 7 —,37.

y:§2X+3

217 217
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Chapter 2: Graphs

x2—2x—2:0

( )
- 2 -_P\/ 22 —-41-2

The solution set is {1 4/?: 1 +\/3_} :

x2+2x+5=0

No real solutions

2x+JJ=3

\/2x+1)2:32
x+1=9
2x=8
=4

Check:4/2(4) + 1=3?

Jo9=3?

3=3True
The solution set is { 4} .

7. V—qzl
Xx—2=1or x—-2=-1
Xx=3 x=%

The solution setis 1,3.

218 218

Chapter 2 Cumulative Review

x2 4x =2

w/x2+4x)2:22

2i4x=4
244x-4=0
B PN rreTy
2(1) 2
_—43\32 —42802 - Hiop
2 2

Check x=-2+2/2:
\k—2+zﬁ)2+4(—2+y§):2?
d-sb+8-8+8/2=22

\/2 =2 True

Check x=-2-2/2:
A—2-28)2+4(-2-2/2) =27
Gigb+g-8-g2=2

J4=2True
The solution setis {727 2*/5, -2+ 2‘{} .

2

x =-9
=+/-9
X ==£3i
The solution set is { -3i ,3i} .

x2-2x+5=0
( ) r(—)—ﬁ-(—) 2+ 4-20
-2 £ -2 =415~

x= — T 21 = 2

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

2x—3<7
2x <10
<5

{>|<x55}or(—oo,5]
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Chapter 2: Graphs Chapter 2 Cumulative Review

.| -

219 219
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Chapter 2: Graphs

-1<x+4<5
—5<x<1

{X-s5<x<1}or(-51)

X v

=~ 1

x—3<1 |
1<x-2<1
1<x<3

{>|<1§x§3}0r[1,3

L 1 L

01 2 3 4

2*x>q
2+x<-3o0r2+x>3

{ x<-5or }x>{1 ()

x|x<750rx >lor -w,-5 1,0

15.d(P,Q):\/(—1—4)2 +(a—(—4)) 2

= =5
\/50 */Z3+(—2)
- -1+4 r 31
[ 0 = -
Midpoint = -

16. y=x°-3x+1

(-2,-1):

(-2)8-(3)(-2)+1=-8+6+1=-1

(-2, -1) is on the graph.

(23):
(2)3-(3)(2)+1=8-6

+1=3(2,3) s on the graph.

(31):

Chapter 2 Cumulative Review

T

(-1, -1)f -1
_2_

The points (-1,4) and (2,—2) are on the line.
=2-4 _Zi_
2-(-1) 3
y—yr=m(x—x1)
~-4=-2(x-(-1))

y—4=-2(x+1)

Slope =

y=—2x—-2+
4y=—2x+2

19. Perpendicular to y = 2x + 1; Contains ( 3,5)
Slope of perpendicular = - 1

y-yr=m(x—x1) 2
ny:fl(fo)
2
1 3
y—-5=- x+

2 2
(3)3-(3)(3)+1=27-9+
1

=19#1(3,1) isnoton the
graph.
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Chapter 2: Graphs Chapter 2 Cumulative Review
y= —l X+ 1_3
2 2

291 221
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Chapter 2 Project

x2+y2—4x+8y—5:0
2—4x+y2+8y:5
x2—4x+4)+(y2+8y+16)=5+4
+16(x—2)2+(y+4)%=25
x—2)2+(y+4)2:52

Center: (2,-4); Radius =5
v

Chapter 2 Project

Internet-based Project
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