Section 2.8

Check Point Exercises

1

(1+_7 wHﬁ —_1H4 _ij
27 2 2’2 )

h=0,k=0,r=4;
(x=0)+(y-0)* =4
x*+y>=16

h=0, k=-6, r=10;
(x=0)’ +[y—(-6)) =10’
(x—0)>+(y+6)> =100
x>+ (y+6)* =100

a. (x+3)’+(y-1)7 =4

[x= )+ (=1 =2

So in the standard form of the circle’s equation
(x=h)’+(y=k)* =r?,

we have h=-3, k=1, r=2.

center: (h, k)=(-3,1)

radius: r=2

IIIIIy

(=3,3)5
-5 DY (-1,1)

ii\ 7 x

(=3,-1)

HHH

LT T
E+3)+(-12=4

c. domain: [-5,-1]

range: [-1,3]

Section 2.8 Distance and Midpoint Formulas; Circles

6. X +y +4x—4y-1=0
¥ +y +4x—4y-1=0
(x2+4x )+(y2—4y )=0
(¥ +4x+4)+(y* +4y+4)=1+4+4
(x+2)+(y=-2)" =9
=0 +(y=2)" =3
So in the standard form of the circle’s equation
(x=h)*+(y—k)* =r*, we have
h=-2,k=2,r=3.

(-2,5)7
|
(-5,2) 1,2)
1
- x
(-2, -1)
—

P+ +de—dy—1=0

Concept and Vocabulary Check 2.8

1. \/(xz—x1)2+(y2—y1)2

2. N+t o nty
2 72

3. circle; center; radius
4. (x-h +(y-k?=r"
5. general

6. 4; 16

Exercise Set 2.8

L d=y14-27+@8-3)
=122 +5
=144+25

=+/169
=13
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Chapter 2 Functions and Graphs

2. d=48-5>+(5-1)

5. d=1(=3-0)2+(4-0)

=3’ +4°

6. d=y3-0+(-4-0)"
= 3% +(—4)’
=/9+16

=425
=5

7. d=\B=(2F +[-4—(-6)
=5 +2
=v25+

=5.39

"5

288

8. d=y2- (A +[-3-(-DF
=6 +(-2)°
=/36+4
=40

=2J10

= 6.32

9. d=+4-07+[1-(3)
SNy
=16 +16
=432
=42

=5.66

10. d=y(4-0) +B3-(=2)P

1. d=y(-5-35)+(62-82)
=16 +4
=20
=25

~4.47

12. d=1(1.6-26)"+(-5.7-13)’
=y(=1)"+(-7)
=~/14+49

=+/50

=52

=7.07
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13.

14.

15.

16.

17.

d=\(/5-0)* +[0- (/3P
= (/5 + (37’
_ 553
=8
=22

=2.83

a=(v7-0) +[o-(~2)]
=(V7) +[~2]

=7+2

=9
=3

d =\(-V3-3V3) +@5-5)?
=J(43) + (35’
=J163)+965)
=/48+45
=93

=~9.64

18.

19.

20.

21.

22,

d =\/(—«B—2\B)2 +(5v6 -6)
=\/(—3«B)2+(4\E)2
— 937166
— 2749

=+/123
=11.09

23.

24,

25.

Section 2.8 Distance and Midpoint Formulas; Circles

[—3+6 —4+(—8)j
272

CERES

L0 (05 5]

2 T2
12 8
_| 2 2 _(_é,j)z(_3 )
2 2 2 2
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Chapter 2 Functions and Graphs

27.

<

[8+(—6) 3\/§+7\/§J

2 72

[2 10fj (1545)

22

2 72 2 72

=(5v3,4)

. [7J§+3J§ —6+(—2)j=(10x/_ —_8]

29. [x/ﬁ+x/§ —4+4

2 72

{3&;5,%} 42 J 3.0

[6*/_ ] (3v2,0)

3. (x-0)+(y-01’=7"
x*+y* =49

30. (\/%M/E ~6+6 =(5\/§+\/§ gj

32. (x-0)Y+(y-0)’=¢
X +y’ =64
33. (x—3)2+(y—2)

M. (x-2) +[y-(D) =4

35. [x—(-D] +(y-4) =2

36.

37.

38.

39.

40.

41.

42,

[x=(3)] +(y-5)" =3’
(x+3) +(y=5)"=9

[x= 3] +[y- D]’
(x+3) (y+1)

(V3

[X—(—5)] +[y- (3)]
(x+5) +(y+3)" =5

[x— (4] +(y-0)’ =10?
(x+4)" +(y=0)" =100

[x= (2] +(y-0)’ =6
(x+2)"+y* =36

X +y =16
(x=0)*+(y=0)* =y’
h=0,k=0,r=4
center = (0, 0); radius =4

y
51(0,4)

/ N
/! N\

@, 0)
(=4,0) 5

\\ ,/
o, -4
¥ +y’=16
domain: [—4,4]
range: [—4,4]

X +y> =49
(x=0)+(y-0)7*=7
h=0,k=0,r=7;

center = (0, 0); radius =7

Yy
1010, 7)1

==

= W

~b—

HER
\

domain: [-7,7]
range: [-7,7]
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44.

45.

h=3,k=1r=6;
center = (3, 1); radius =6
y

1
1

@3, 7) o
|

|
@3, -5)
[TTTT]
=3+ -1D*=36
domain: [-3,9]

range: [-5,7]

(x=2)" +(y-3)" =16
(x=2) +(y-3)* =4
h=2k=3r=4;

center = (2, 3); radius =4

W 2D

o | |

@ -1
HHH

3
|
|
I

=27+
domain: [-2,6]
range: [—1,7]

(x+3)°+(y=2)" =4
[x— (3P +(y-2)°=2°
h=-3,k=2,r=2
center = (-3, 2); radius =2

=3, 91
HATH
(-5,2) (
N\ 4

(_39 0)

I
[l
1
]’2)'
5

x+32+(y-2°=4
domain: [-5,-1]
range: [0,4]

46.

47.

48.

Section 2.8 Distance and Midpoint Formulas; Circles

(x+1)" +(y—4) =25
[x=(=D] +(y-4) =5
h=-1Lk=4,r=5;

center = (-1, 4); radius =5

AR
(—6,4) 4,4
[ |
(-1, =D
RamEE
T
T T

HH
mm
Emmm
+1D*+(y—-4*=25
domain: [-6,4]
range: [—1,9]

(x+2) +(y+2) =4
[x= (2P +[y—(=2)I =2°
h=-2k=-2,r=2
center = (-2, -2); radius =2
y

)

2,0
/1 N - x

(_
[
L1
(—4,-2)
S

(=2, —4)
C+22+(y+27°=4

domain: [—4,0]

range: [—4,0]

(x+4)" +(y+5) =36
[x— (D] +[y- (5] =6
h=-4,k=-5,r =6;

center = (-4, -5); radius =6
Yy

X+ +(y+57=36
domain: [-10,2]
range: [—11,1]
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Chapter 2 Functions and Graphs

49. X’ +(y-1) =1 52. (x+2)+y'=16
h=05k=13r=1; h=_2,k=0,r=4;
center = (0, 1); radius =1 center = (-2,0); radius =4

BEE Lhu i 2
A HH
CRIRERD (-6, 0 TN 0)]
1 (0,0) 2.5 x Hi\ 4 1 x
(-2,-4)
I |
I
Y+ -1D*=1 x+22+y2=16
domain: [-1,1]
range: [0,2] domain: [-6,2]
range: [—4,4]
50. x*+(y-2) =4
53. X +y +6x+2y+6=0

h=0k=2,r=2;

center = (0,2); radius =2 (xz +6x)+(y2 +2y) =6

(¥ +6x+9)+(y* +2y+1)=9+1-6

Yy
[ () 2 2
A (x+3) +(y+1) =4
“ TN et [x—(—3)]2+[9—(—1)]2 =2
0,0 H* center = (-3, —1); radius =2
y
2+(y-2>7=4 HH -
domain: [-2,2] (i_:i, 1)\
range: [0,4] (=5, _l)l AL _“I)
(3 Z9HHHH
51. (x+1)2+y2=25 Ay e +2y+6=0
h=-1,k=0,r=5; 54, x*+y*+8x+4y+16=0
center = (-1,0); radius =35 (x2 +8x)+(y2 +4y) =-16
(x* +8x+16)+(y* +4y+4)=20-16
{1 (-15) ) )
B (4 +(y+2)" =4
(—6,0) s
H K L= +[y-2f =2
(_'1" '_5) center = (-4, -2); radius =2
HtHT y
c+1)7+y* =25 5
domain: [-6,4] C(=4,0)
EEZaaN
range: |-5,5 PSS 2 x
[-3] ( 6’[%!’\ A (2D
(-4, -4

P+ +8+4dy+16=0
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Section 2.8 Distance and Midpoint Formulas; Circles

55. X +y’—10x—6y-30=0 58. x’+y’+12x-6y-4=0
(x* —10x)+(y* —6y) =30 (¥ +12x)+(y* -6y) =4
(¥* —10x+25)+(y* —6y+9)=25+9+30 (x* +12x+36)+(y* =6y +9) =36+9+4
(x=5)" +(y-3)" =64 [x=(6)] +(y-3)" =7
(x—5)2+(y—3)2 g2 center = (-6, 3); radius = 7
_ . radive — y
center (5,3), radius = 8 (~6, 10)7 55
- T
15 (5, 11) | (~13.3) Ny (L 3)
N\
(—3, 3) (13, 3) (_6, _4) 25 x
A HH
15’ _5_
\HIH)_ Py +12x—6y—4=0
P+ —10x—6y—30=0
59. X =2x+y*=15=0
56. xX*+y’—4x-12y-9=0 (xz_zx)+y2=15
2 2 —
(3" —4x)+(y* —12y) =9 (x* =2x+1)+(y-0)" =1+0+15
2_ 2_ —
(x* —4x+4)+(y* —12y+36) =4+36+9 (x=1)' +(y=0)" =16
2 2
(x=2)"+(y=6) =49 (x=1) +(y=0)" =4
(x=2)+(y—6)* =7 center = (1, 0); radius = 4
center = (2, 6); radius =7 y
y 5[-(1, 4) T
[TTTT P, \,
R{CEER 3070
(-5,6) (9, 6) *
ii K Ay P4
2, -1)]
adn (L~
RN ¥-2x+y'—-15=0

Py —dx—12y-9=0
60. x*+y>—6y-7=0
57. X +y +8x-2y-8=0 xz Y 5 Y
2 2 X +(y —6y):7
(x +8x)+(y —2y)=8
(x* +8x+16)+(y* =2y +1)=16+1+8
(x+4) +(y-1)" =25

(x=0)" =(»*-6y+9)=0+9+7
(x=0)"+(y-3)" =16
(x=0) +(y=3)7 =4

2 2 2
[x=(D] +(y-D* =5 center = (0, 3); radius = 4
center = (-4, 1); radius =5 y
i ul 67
4 6 -4,3 4,3
(-9 I1)|£| a, n- ( 1 ? ﬂﬁ?-;
X i 0, -1)
- * £a22
(—4,—-4) 117
- P4y -6y -7=0

4
+
=
™~
+ [
g
I
L
I
-]
Il
[—)
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Chapter 2 Functions and Graphs

61. X +y —x+2y+1=0

X —x +y +2y =-1

1 1

2 2

X =x+—=+y +2y+1=—-1+—+1
4 Y Y 4

(x—%]z +(y+1)° =i

center = l,—l ; radius = 1
2 2

( o
1 3\ (L -
2° 2

P+ —x+2p+1=0

1
62. x2+y2+x+y—5=0
x4+ x +y2+y zl
2
) 1, 1 1 1 1
XHx+—+y Hy+—=—+—+—
4 2 4 4

4]y

center = ll ;radius = 1
22

1 1
2633

1 _1
\27 2
Va N
25 x
3 NN H 1 3
272 (33
x2+y2+x+y—%=0

63. X +y>+3x-2y-1=0
X +3x +y' -2y =1

x° +3x+%+ y’ —2y+1=1+2+1

center = [——,lj ; radius = g
3 \17
y (7J+7>
R ADIEESE::
2 2 ’ ‘e <__ +\ll_7’ 1)
N == 2
\ 4
] X
N

2’ 2

P+ +3x-2y—-1=0

64. x2+y2+3x+5y+%=0
2 2 9
X +3x +y +5y =-——
x2+3x+2+y2+5y+§=—2+2+2—5
4 4 4 4

5 / N .' X
_4, _ 2+ 4 3
( 2) N <‘E’ —5)

x2+y2+3x+5y+%=0

65. a. Since the line segment passes through the
center, the center is the midpoint of the

segment.
M- (;uj
2 2
(347 9+11)_(10 20
‘(T’T)‘(??]
=(5,10)

The center is (5,10).
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Section 2.8 Distance and Midpoint Formulas; Circles

b.  The radius is the distance from the center to 67. 2 4+ y2 =16

one of the points on the circle. Using the x—y=4 y
point (3,9), we get:
d =J(5-3)" +(10-9)

=22 +1° =4 +1 S| X

AN p4

=5 NN 0)

The radius is v/5 units. !

N0, —4)
(x=5)" +(y-10)" =(¥5)

(x=5)"+(y-10)" =5

Intersection points: (0,—4) and (4,0)

66. a. Since the line segment passes through the Check (0’ —4):
center, the center is the midpoint of the 0® + (_4)2 =16 0—(-4)=4
segment.
16 =16 true 4=4 true
o :(xl-i-xz y1+y2)
22 Check (4,0):
3+5 6+4 8 10
( , j ( j 4 +0°=16 4-0=4
2 2 272
16 =16 true 4 =4 true
=(4.5)

The solution set is 1(0,-4),(4,0); .
The center is (4,5) . {( ) ( )}

68. .2 2 _
b.  The radius is the distance from the center to x“+yt=9

one of the points on the circle. Using the x—y=3y
point (3,6), we get: 5
d=\(4=3) +(5-6)’
2 \‘ X
=l +(-1) =+1+1 L3, 0)
b
=2 |
The radius is v/2 units. \(09 -3)
Int ti ints: (0,-3) and (3,0
c. (x—4)2 +(y_5)2 :(\/5)2 ntersection points: ( ) and (3,0)
(x_4)2+(y—5)2:2 CheCk (0,_3):
0°+(=3)" =9 0-(-3)=3
9 =9 true 3=3true
Check (3,0):

340°=9  3-0=3
9 =9 true 3=3true
The solution set is {(O, —3),(3,0)} .
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Chapter 2 Functions and Graphs

0 -2+ (y+32=4,

y=x-3 5 I
2,-1)

Intersection points: (0,-3) and (2,-1)

Check (0,-3):
(0-2)"+(-3+3)’=9 -3=0-3
(_2)2 +02 =4 -3 =-3 true
4=4
true
Check (2,-1):
(2-2) +(-1+3)' =4 -1=2-3
0?4+22=4 —l=-1true
4=4
true
The solution set is {(O, —3),(2,—1)} .

0 x-32+(y+p2=9,
y=x-1 5
- (3,2)
O, ~D)—F5 *
Ve

Intersection points: (0,—1) and (3,2)

Check (0,-1):
(0-3)"+(-1+1)"=9  -1=0-1
(_3)2+02 =9 —1=-1true
9=9

true
Check (3,2):

(3-3)"+(2+1)’=9  2=3-1
02+32=9 2=2true
9=9
true
The solution set is {(O,—l),(3,2)} .

71 d =+/(8495—4422)* + (8720 - 1241)* /0.1

d =+/72,524,770 -+/0.1

d = 2693

The distance between Boston and San Francisco is
about 2693 miles.

72, d =/(8936—8448)° + (3542 - 2625)> -1/0.1

d =+/1,079,033 -4/0.1

d =328

The distance between New Orleans and Houston is
about 328 miles.

73. 1If we place L.A. at the origin, then we want the
equation of a circle with center at (—2.4, —2.7) and

radius 30.
(x=(=24)) +(y—(-2.7)) =30°
(x+2.4)" +(y+2.7)" =900
74. C(0, 68 + 14) = (0, 82)
(x—0)* +(y—82)* =68
X +(y-82)" =4624

75.-82. Answers will vary.

83. 6
N
-9 9
e
-6
84. 9
12 V_M\‘ 18
‘—u—’/
“1
85. 12
£ h
~18 |y ; 18
4

86. makes sense

87. makes sense
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88.

89.
90.

91.

92.

93.

9.

does not make sense; Explanations will vary.

Sample explanation: Since r* =—4 this is not the
equation of a circle.

makes sense

false; Changes to make the statement true will vary.

A sample change is: The equation would be
x* +y* =256.

false; Changes to make the statement true will vary.

A sample change is: The center is at (3, -5).

false; Changes to make the statement true will vary.

A sample change is: This is not an equation for a
circle.

false; Changes to make the statement true will vary.

A sample change is: Since r* =36 this is not the
equation of a circle.

The distance for A to B:
AB =3~ +[3+d—(1+d)]
=4+4
=8
=22

The distance from B to C:
BC=\/(6-3) +[3+d —(6+d)’

The distance for A to C:
AC =\(6-1) +[6+d —(1+d)]
=25+25
=+/50
=5\2
AB+BC = AC
W2 +3V2=5\2
V2 =52

Section 2.8 Distance and Midpoint Formulas; Circles

95. a. d1 is distance from (x. ,x2) to midpoint

2 2
X, +Xx y +y
dlz\/( 12 2_x1j +( 12 2_)’1)
2 2
d = X +x, —2x " Yty =2y
2 2
2 2
= (xZ—xlj +()’2_y1)
2 2

d = x2—2x1x2+x12 +y22_2)’2y1+)’12
t 4 4

K

1
d = \/Z(x2 —2xx, +x, + y22 =2y, + ylz)

1
d, :E\/xz —2x%, +x + y22 =2y,y + y12

d, is distance from midpoint to (x,,y, )

2 2
.x|+.x y +y
dzz\/( ’ 2—X2j +(%_y2)
2 2
dzz\/[xl"'xz_zxz) +[y1+yz_2y2j
2 2
2 2
d2=\/[x1_x2) +[y1_y2j
2 2

d _\/x12—2x1x2+x22+y12—2y2y1+y22
2 4 4

1
d, = \/Z(xf —2%, 457 3 =20,y 4+,

1
d, :E\/xl2 —2x%,+ 7+ 3 =2y, +
d, =d,
b.  d, is the distance from (x,,y,) to (x,,)

d, =\/(x2_x1)2+(y2_)’1)2

d, = \/xzz —2x,%, +x12 + y22 =2y,y, + yl2

d, +d, = d, because % a+%\/_:\/;

96. Both circles have center (2, —3). The smaller circle
has radius 5 and the larger circle has radius 6. The
smaller circle is inside of the larger circle. The area
between them is given by

7(6) —x(5) =36x-257
=11z

= 34.56 square units.
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Chapter 2 Functions and Graphs

97. The circle is centered at (0,0). The slope of the radius
with endpoints (0,0) and (3,—4) is
_—4-0
3-0

= _%' The line perpendicular to the

radius has slope % The tangent line has slope % and
passes through (3,—4), so its equation is:

3
+4=—(x-3).
y 4(x )

98. 0=-2(x-3)"+8
2(x—3)°=8
(x=3)Y =4
x—SZiJZ
x=3%2
x=15

99. —x*—2x+1=0
X +2x-1=0

. —bx+/b* —4dac

2a

Lo TEDEY (=2)* 4=

2(1)

248
2
2422

2
=1+2

The solution set is {1+ \/5}.

100. The graph of g is the graph of fshifted 1 unit up
and 3 units to the left.
(2,4 y,(-1,5)

X
\ \ )
\ \‘ J, 'I
(-5,-9%)
T\ 2,4
1 Vi
(=31 3
H(0,0) x
fx) =7

g =x+3)>*+1

Chapter 2 Review Exercises

1. function
domain: {2, 3, 5}
range: {7}

2. function
domain: {1, 2, 13}
range: {10, 500, m}

3. not a function
domain: {12, 14}
range: {13, 15, 19}

4. 2x+y=8
y=-2x+8

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

5. 3x’+y=14
y=-3x"+14

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

6. 2x+y° =6
y?=-2x+6
y=1v-2x+6

Since more than one value of y can be obtained from
some values of x, y is not a function of x.

7. f)=5-Tx
a.  fi4)=5-74)=-23

b. f(x+3)=5-7(x+3)
=5-7x-21
=-7x-16

c. flx)=5-T7(=x)=5+"Tx
8. g(x)=3x"-5x+2
a. g(0)=3(0°-50)+2=2

b. g(-2)= 3(-2)* -5(-2)+2
=12+10+2
=24
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10.

11.

12.

13.

14.

15.

16.

17.

c. gx=1)=3x-1)>-5x-1)+2
=3(x* —2x+1D)—5x+5+2
=3x>=11x+10

d. g(—x)=3(-x)*=5(-x)+2
=332 +5x+2

a.  g(13)=413-4=9=3
b. g0)=4-0=4

. g(3)=4-(3)=7

13
a fEY= =Tl
b. Al)=12
2-1 3
¢ fO=T—=1=3

The vertical line test shows that this is not the graph
of a function.

The vertical line test shows that this is the graph of a
function.

The vertical line test shows that this is the graph of a
function.

The vertical line test shows that this is not the graph
of a function.

The vertical line test shows that this is not the graph
of a function.

The vertical line test shows that this is the graph of a
function.

a. domain: [-3, 5)
b. range: [-5, 0]
c.  x-intercept: -3
d. y-intercept: -2

e. increasing: (=2,0) or (3,5)
decreasing: (=3,—2) or (0, 3)

f. A-2)=-3andf(3)=-5

18.

19.

20.

21.

22,

Chapter 2 Review Exercises

a. domain: (—oo,c0)

b. range: (—oo, 3]

c.  x-intercepts: —2 and 3
d. y-intercept: 3

e. increasing: (—oo, 0)
decreasing: (0, o)

f. f(-2)=0andf(6)=-3
a. domain: (—oo,c0)

b. range: [-2, 2]

c.  x-intercept: 0

d. y-intercept: 0

e. increasing: (-2, 2)
constant: (—oe, —2) or (2, =)

f. -9 =-2andf(14)=2
a. 0, relative maximum —2
b. =2, 3, relative minimum -3, -5

a. 0, relative maximum 3

b. none
fx)= X =5x
f(=x)=(=x)" =5(-x)
=—x +5x
=—f ()

The function is odd. The function is symmetric with

respect to the origin.
S

N

[ N

-5

(&)
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23.

24,

25.

26.

300

fx)=x*=2x"+1
f(=x) = (=x)" =2(=x)* +1
=x"-2x"+1

=f(x)
The function is even. The function is symmetric with
respect to the y-axis.
S

-5 \/\;f S

-5

Fo=2x/1-x*
f(=x) = 2(=x0)y1-(=x)°
= —2xm
=—f(x)

The function is odd. The function is symmetric with
respect to the origin.
2

T, X
v
2
a (—‘\L 5) y
\ [TTT]
(-1, 5)
5x
-1,-3)
( O @, =3)
Sifx=-1
SO =1 3ite > -1
b. range: {-3,5}
a. y
(0,0)
5 x
(—2, —4) (45 _4)
4 X
2xifx <0
Juxy = —xifx=0
b. range: {y|y < 0}

27.

28.

29.

30.

31.

32.

8(x+h) —11—-8x—11)

h
 8x+8h—11-8x+11
B h

_8h

T8

=38

—2(x+h)* +(x+h)+10—(=2x" + x +10)

h

—2(x2+2xh+h2)+x+h+10+2x2—x—1o

h

_ 2xF —4xh-2h* + x+h+10+2x* —x—10

h

_ —4xh—2K +h

h

 h(-4x-2h+1)

h

—4x-2h+1

Cost (dollars)

Yes, the eagle’s height is a function of time
since the graph passes the vertical line test.

Decreasing: (3, 12)
The eagle descended.

Constant: (0, 3) or (12, 17)

The eagle’s height held steady during the first 3
seconds and the eagle was on the ground for 5
seconds.

Increasing: (17, 30)
The eagle was ascending.

(5,12.50)
. (4,11.00)
(3,9.50)
~(2, 8.00)
~(1, 6.50)

o
cwaaven

I
|
/

/

012345 X
Weight (pounds)

1- -1

m=—=—=—l; falls
2

—4-(-2) _-2

-3

— =1; rises

3-(-1) -2
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m= :g: 0; horizontal 40. slope: %; y-intercept: —1

y

)

m= ﬁ = é undefined; vertical
-2-(2) 0

o

ol
)

~

{n)r
=

=

point-slope form: y — 2 = —6(x + 3)
slope-intercept form: y = —6x — 16

|

T -

1~
P

y=

|
=
|
(==Y

_2-6_-4_
-1-1 -2 41. slope: —4; y-intercept: 5
point-slope form: y — 6 =2(x - 1) y
ory—-2=2(x+1) 54(0,5)—~
slope-intercept form: y = 2x + 4 |

——

N
[T
, 1)+

\HH >
3x+y-9=0 \
y=-3x+9
m=-3
point-slope form:
y+7=-3(x-4)
slope-intercept form: 42. 2x+3y+6=0
y=-3x+12-7 3y=-2x-6
y=-3x+5

=—2x—2

Y73

\
\
Jx)=—4x+5

. 1
perpendicularto y=—x+4 2
3 slope: _E; y-intercept: —2

m=-3
point-slope form: y
y—6=-3(x+3) >
slope-intercept form:
y=-3x-9+6

y=-3x-3 1)

5 x
(39 _4)
NG

Write 6x—y—4=0 in slope intercept form.
6x—y—-4=0

—y=—6x+4 43. 2y-8=0

y=6x—4 2y =8

The slope of the perpendicular line is 6, thus the y=4

slope of the desired line is m = —%. slope: 0; y-intercept: 4

Y

y=y =mx-x) I
y—(=1)=-1(x-(-12)) 0,
y+l=—1t(x+12) 51y

y+l=—1x-2

6y+6=—x-12 2y-8=0
x+6y+18=0
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44. 2x-5y-10=0
Find x-intercept:

F(x)=0.116x+0.56
£(32)=0.116(32) +0.56

2x-5(0)-10=0 =4.272
2x-10=0 ~43
2x=10 According to the function, France has about 4.3
x=5 deaths per 100,000 persons.
Find y-intercept: This underestimates the value in the graph by
2(0)-5y-10=0 0.7 deaths per 100,000 persons.
~5y-10=0 The line passes below the point for France.
-5y=10 - _
47. m=—22"0 T2 g4
y=-2 2010-1985 25
y
5 b. For each year from 1985 through 2010, the
percentage of U.S. college freshmen rating their
\|5, 0) emotional health high or above average
ED =l cakd decreased by 0.48. The rate of change was
2x =5y —-10=0 2 2
- 9" —4(9)]-[4"-4-5
a8, S =S 19 -4(9)1-( 11
45. 2x-10=0 X, =X 9-5
2x=10
X=5 49.  y=gwy
26-10=0y [ SHHH
n} (_55 3|) (|1|’ |3)|:
(=2, 1)
5,0) X
6 x
_ 50. y=g)y
46. m=11 2'3=£=0.116 3
90-15 75
y=—y =mx—x) (=2,0) J(.4l,0)
y=11=0.116(x-90) N
o 1
y—23=0.116(x—15)
51. y
b. y-11=0.116(x—-90) 5 /3
y=11=0.116x-10.44 @2 <7(9
y
y=0.116x+0.56 3 L sy
f(x)=0.116x+0.56 <_7’0)
y=gW

¢. According to the graph, France has about 5
deaths per 100,000 persons.
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52. y 58.
¥ = g(x) (=6, 0)4--(6, 0)
5/ x
-0, —4)
53. y
51 59.
|
(0, 1)
p. N\
2 _ & 5 x
TG D
111
111
y=g
54. 0,2)(1,3) 60
[ Ify l” .
N\
-1,1) 1,1)-
(0, 0) 5x
55. 0,4 61.
(_25 4) y h f
I 3 11
(—4,4)4% 2,4
I \/L L/
[
(_29 0) __()a 0)_"_ X
62.
56. yr f
T 111
(=2, D842, 9
TN JI T
-1, 0)\ A0, 0)-
| 5x
| / \
(_39 _41 ‘\19 —4
T TTT1T1
r 63.
57. (-1,3) 2.9
WA\ Sy
- yan|
2 ON14G.3)
P, 1)
(0, 0) 5y

I

|
—_~
o
=
~

—
(=4

>
>

~

N

)

-

]
R~

|2

~
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64. a1 69. y
WSe TT]
A 1 a,2) ¢,
) 0.04=="1,1)
10, 0) ' (-1, -1)=F—= > x
(_la -1) fi 5 I [
TN (-1 22

70. domain: (—oo, o)

65 -
( 1’h0)y f 71. The denominator is zero when x = 7. The domain is
\ P (== )U(7.20).
ey
(=21 , 1)~
(-1, -1) 5 x 72. The expressions under each radical must not be
N0, 0) negative.
Yty (0, -1 8-2x>0
—2x>-8
x<4
66. (;’ \l)f ; domain: (—eo,4].
!
ST
fif 73. The denominator is zero when x = —7 or
__( )9 0) X X = 3
(-1, 17 5 .
i L _i> domain: (—eo,—7)U(-7,3)U(3,°)
PN
<_1, _‘§> 0, -1) 74. The expressions under each radical must not be
4 negative. The denominator is zero when x = 5.
x-2>0
67. y x>2
1] domain: [2,5)U(5,)
by
L0 a4 75. The expressions under each radical must not be
(=2,-1) 0, 05 x ;
#/ negative.
(—3,|—|2I) x—120 and x+4+520
(-1, -1 x21 x2-5
domain: [1,e0)
68 1
g
2 5H 76. fix)=3x-1;g(x)=x-5
i T -
a, DL (f+8)x)=4x-6
o, P%\: = ';f domain: (—oe, o)
= 1 X
(_“’1,_1} h f-9@W=0Cx-1)-(x-5)=2x+4
NN
O

domain: (—oeo, o)
1) (fe)(x)=@Bx—1)(x—5)=3x>—16x+5

domain: (—eo, o)

(ij(x)=3x—1
g x=

5
domain: (—ee,5)U(5,0)

—
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77. f(x)=x"+x+Lgx)=x"-1

_ 81. a. 1
(f +)0) =25 +1 (re0)()=s[ ]
domain: (—oe,o0) X
(F-g)) = +x+D)— (x> —1)=x+2 1, (1+1)x
. X X 1+x
domain: (—oo, o) = = =
2 2 1_2 1_2 1-2x
(fe)(x) =" +x+D(x" -1 . L)
=x'+x—x-1
g 1
(ij(x):x J;x+ b. x#0 1-2x#0
g x =1 .
domain: (—ee,~1)U(-11)U(1,) x;tE
1 1
78. f)=Vx+7;g(x)=+x-2 (_WAUU(QEJU(EHMJ
(f+e)x)=vx+T+x-2
domain: [2, )
82. a. o = =/ 1=+
(f—g) ) =xrT =2 A& (fog)(x)=f(x+3)=x+3 x+2
domain: [2, o)
(fe)(x)=~x+7-x-2 b. x+2>0 (-2,00)
=X’ +5x—14 x2-2
domain: [2, o)
(ij(x):\/x+7 83 f()=x' gx)=x’+2x-1
g x=2
domain: (2, ) 84. f(x)=Yx g)=7x+4
79, f(x)=x*+3;g(x)=4x—-1 8s. f(x)=§x+%;g(x)=§x—2

1

_ _1\2
A (feg)®)=(x-1’+3 f<8(X>>=§GX‘2J+—

=16x> —8x+4 2
6 1
s =x——+—
b.  (gof)x)=4(x"+3)-1 5 2
— 4 111 A
10
— 2 _ —
¢ (fog)3)=16(3)>-8(3)+4 =124 g(f(x)):é(gx-‘rlj—z
357 2
80. f(X)Z\/;; gx)=x+1 =x+§—2
a.  (fog)x)=+x+1 et
6

fand g are not inverses of each other.

b.  (gof)x)=vx+1

¢ (fog)®)=B+1=+4=2
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2—x

= —_ . = 1 3 —1
86 f(0=2-55g(0="C b (f (x))=8[ x2
2—x
=2-5
f(g(x) [ 5 ) _ (x_lj”
=2-(2-x) 8
— =x—-1+1
_2-(2-5x) 5x -
g(f(x))—T—?—x } 3’(8x3+1) 1
fand g are inverses of each other. fH(fm)= T,
87. a.  f(x)=4x-3 _ 8y’
y=4x-3 2
x=4y-3 =E
x+3 2
y= 4 =X
_ x+3
= 1 89. a. f(x)=245
X
x+3 —24_5
b. f<f1<x>>=4( " )—3 T
=x+3-3 x:£+5
=2+5y
_ 4x-3)+3 4 Xy
f l(f(x))=%=7x=x xy—=5y=2
y(x=5)=2
88. a. f(x)=8x"+1 2
y=8x"+1 y_x—S
x=8y" +1 frn=—
x—1=8y’ T
x—1 3 2
= = b.  f(f'w)= S—+5
3x—1=y x=5
8 =2(x—5)+5
Ix-1 2
> Y =x—5+5
. 3/ -1 =X
=2 , 2
2 ()=
—+5-5
x
_2
2
x
_x
S 2
=x

90. The inverse function exists.
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91. The inverse function does not exist since it does not

_ a2 _2)?
pass the horizontal line test. 98. d_\/[ 2-(4] +(5 3)

=422 +2°
92. The inverse function exists.
=v4+4
93. The inverse function does not exist since it does not = \/g
pass the horizontal line test.
=22
94. y =~2.83
1]
S
4,2) - r—1 2+(-12) 6+4 -10 10
0,0 ! o, (2012804 :(___3__]:(‘55)
T e 2 2 2 2
]
(-1,-3)
RN
I 100. 4+(—15)’—6+2 _ —_11’—_4 _ —_11’_2
2 2 2 2 2
95. f()=1-x
y:l—x2 101. x2+y2=32
x=1-y’ X +y =9
2
vl 102. (x—(-2)) +(y—4)’ =6
y=+l-x . 2 2
x+2)" +(y—-4)" =36
) =+1-x
y 103. center: (0, 0); radius: 1
(=3,2) 15 ,b'l' y
SiskvasaniLE)s 55
TR O 0, 1)
‘U:; AN, 0)
\‘|T|_|) CLONE/ 25
\ (| 0, —1)
f HHH
> +yr=1
96.  f(x)=x+1
domain: |-1,1
range: [-1,1]
x=4/y+1
x—1=4y 104. center: (-2, 3); radius: 3
(x=D*=y |||||\{;
Flo=0-1% x21 (59
|
Yy S (-5,3) 1,3)
5 3.9 H
L _2’ \ k
0, 1) 7714.3) |(| I |(|)’ *
(1, 0) X @+2>+@(p-3?%=9
domain: [-5,1]
range: [0,6]

97. d=\[3=(2)F +[9-(-3)P
=52 +12?
=\25+144

=169
=13
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105.

¥ +y —dx+2y-4=0
¥ —dx +y'+2y =4

X —dx+4+y +2y+1=4+4+1

(x=2)+(y+1)*=9

center: (2, —1); radius: 3

y

I

domain: [—1,5]

range: [—4, 2]

Chapter 2 Test

1. (b), (¢), and (d) are not functions.

2. a.

b.

308

fi4)-fi-3)=3-(-2)=5
domain: (-5, 6]

range: [4, 5]

increasing: (-1, 2)
decreasing: (—5,—1) or (2,6)
2,2)=5

(-1.-4)

x-intercepts: —4, 1, and 5.

y-intercept: -3

g y=gx) y
(=3, - 1) Ty
(=2, -2)- =1, -1
\ S0, -2)
(-1,-3)
h y+h=4Yy
“,0)
(—4,0) =t 24
5 1 1
( 5 2) l/ (’_E)
©,-1)
i y=r@y
QL EEEE D
(-2, DA PEA B
X

f)=fx) -1-0 1

x-x  1-(=2) 3
4 x+y=4)y
ITIW &
RO, DN
4, 0). X

domain: (—eo,c0)

range: (—oo,o0)

2,2 y
ET]
S
-1, 1 (=2,0)/ ‘\, I '
11T 2,0) x
N7
0 (0, -2)
T
even; f(=x)=f(x)
no; f fails the horizontal line test domain: [-2,2]
range: [-2,2]

f(0) is arelative minimum.
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6.

fx)=4y

domain: (—eo,c0)

range: {4}

—~

ﬂﬂ=—%x+2

domain: (—eo,c0)

range: (—oo,o0)

(_23 4)

|
(=5,1)

—_~

~

(-2,-2
{
\

T
11
x+2X+(y-1*=9

domain: [-5,1]
range: [-2,4]

y
[HM 11
NN R
(=4,2) H-H0,2)
a
0, =1
2ifx=0
SO =] Z1itx >0

domain: (—eo,c0

range: {-1,2}

5 x

10.

12.

13.

L+yP+dx—6y-3=0

domain: [-6,2]
range: [—1,7]

0,0) y 2,2).

5 S
/
(-2,2 8
= >
(-3,-1) ;
(I—Ilr, —2)_|(]|’| 1|)
ENEENA NN
CT T

domain of f; (—eo,e0)

range of f: [0, )

domain of g: (—eo,e0)

range of g: [—2,e0)

1,4)
S

[T1] [TT]

(=2, A0 2. 4

I \ INL LT

I / \

—

3,0)

——

AN\

\

0,0) &

X

domain of f; (—oo,e0)

range of f [0, )

domain of g: (—eo,e0)

range of g: (—oo,4]

(_490

e

f—l

range of f; (—oo,e0)

domain of f™': (—eo,c0)
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14. s f
BEAK
:I(q’lll) l' -1
L0
(=2,-1 J
(-1 - PN, 0
FEFERHO, 7D,

domain of f; (—eo,e0)
range of f; (—oo,00)
domain of f': (—<><>,<><>)

range of f7': (—eo,o0)

15. y f
52, 3)
||f_1
(—L 04713, 2)
111
(0, - 1) n*
T T 111
T T 1T
TTTTT

domain of f: [O,oo)
range of fi [—1,00)
domain of f™': [~1,e0)
range of f': [0,e0)

16. f()=x"—x—-4

fx=D=(x=-1)=-(x-1)—4
=x"-2x+1-x+1-4

=x’-3x-2
17. fx+h)-f(x)
h
(x+h)? —(x-i—h)—4—()c2 —x—4)
- h
_ X 42xh+h —x—h—4-x"+x+4
- h
_ 2xh+h’>—h
- h
h(2x+h—1)
EEEre—
=2x+h-1

18. (g-f)(x)=2x-6—(x"—x—4)
=2x—6-x"+x+4
=—x"+3x-2

19.

20.

21.

22,

23.

24,

25.

Ly X—x—4
(g)(x) 2x=6

domain: (—ee,3)U(3,0)

(feg)x) = f(g(x)
=(2x-6)" —(2x—6)—4
=4x" —24x+36—2x+6—4
=4x" —26x+38

(8o ) =g(f(x)
=2(x’ —x-4)-6
=2x*-2x-8-6
=2x"-2x-14

g(f(=D)=2((1’=(-D)-4)-
2(1+1-4)-6
2(-2)-6

—4-6

-10

f(x)=x’—x-4
fE0=(=0" - (-x)-4
=x"+x—4
f 1is neither even nor odd.

_8-1_-9

T o1-2 -3
point-slope form: y — 1 =3(x - 2)
ory+8=3x+1)
slope-intercept form: y =3x -5

y:—lx+5 som=4

point-slope form: y — 6 = 4(x + 4)
slope-intercept form: y = 4x + 22
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26.

27.

28.

29.

Write 4x+2y—5=0 in slope intercept form.
4x+2y-5=0

2y=—4x+5
5

:—2 -

y Xt

The slope of the parallel line is —2, thus the slope of
the desired line is m =—-2.
y=y =mx=x)
y=(=10)=-2(x~(-7))
y+10=-2(x+7)
y+10=-2x-14
2x+y+24=0

_5870-4571 1299 _
4-1 3

a. Find slope: m 433

point-slope form:
y=y =m(x=x)
y—4571= 433(x—1)

b. slope-intercept form:
y—4571= 433(x—1)
y—4571=433x-433

y=433x+4138
f(x)=433x+4138

¢.  f(x)=433x+4138
= 433(10)+4138
= 8468

According to the model, 8468 fatalities will
involve distracted driving in 2014.

3(10)> =5-[3(6)* - 5]
10-6

205-103

4

192

T4

=48

g-D)=3-(-1)=4

g(N=+71-3=+4=2

30.

31.

32.

33.

34.

Chapter 2 Test

The denominator is zero when x = 1 or
x=-5.

domain: (—ee,—5)U(=5,1)U(1,e°)

The expressions under each radical must not be
negative.
x+520 and x-120

x=>-5 x>1

domain: [1,)

Tx

7
(fop)m=g—=7"

24
X

x#0, 2-4x#0

1
X #—
2
. 1 1
domain: (—ee,0)U (O,Ej U (E,oo)

g(x)=2x+3

d =, —x) +(y, -y

d =\/(x2 —x)*+ (v, - )
=\/(5—2)2+(2—(—2))2
=34

N+ Mty ) 2+5 -2+2
2 72 27 2

)

The length is 5 and the midpoint is

(%0) or (3.5.,0).
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Cumulative Review Exercises (Chapters 1-2)

1.

312

domain: [0,2)
range: [0,2]

fx) =1 at % and %

relative maximum: 2

Y4, 1)
ST
23
%3, 1)
3 X

~ 1

g =fx -1 +1

y
(0, 0) 4,0)
/5 x
2, -4

11
h(x) = —Zf(%x)

(x+3)(x—4)=8
X’ —x-12=8
x*—x-20=0

(x+dH(x-5)=0

x+4=0 or x-5=0
x=-4 or x=5

34x-1)=4-6(x-3)
12x-3=4-6x+18
18x =25
25
T8
Jx+2=x
Jx=x-2
Wx) = (x=2)?
x=x"—4x+4
0=x"-5x+4
O0=(x-D(x-4)

x—1=0 or x-4=0
x=1 or x=4

X

A check of the solutions shows that x = 1 is an

extraneous solution.
The solution set is {4}.

10.

11.

12.

B _6=0
Let u = x"?. Then u® = x*"*.
w-u—-6=0
(u+2)wu-3)=0
u=-2 or u=3
xl/3 — _2 or xl/3 — 3
x=(2?° or x=3
x=-8 or x=27

23<iyn
2 4

4(f—3]s4(5+2]
2 4
2x—12<x+8

x<20
The solution set is (—ee,20].

y
“, 0~
0, -2 b
3x—6y—-12=10

domain: (—eo,e0)

range: (—oo,00)

HH
1 T
2,17
Val N
(0, —1) 51 x
A /

2,-3)"d, -1)

(x=2+(+1)*=4

domain: [0,4]
range: [-3,1]
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Cumulative Review

13. V&Y 45 16. (fog)x)=f(8(x)
P70 (feog)x)=f(x+5)
RSN ¥ Senuatd 0=4—(x+5)
(_—,‘i_'g:(l’ 1) * 0=4— (x> +10x+25)
HHHHHHH 0=4-x>-10x-25

0=—x*-10x-21

domain of f: (—co, o) 0=x"+10x+21

range of f: (—<><>,<><>) 0=(x+7)(x+3)
domain of g: (—oo,0) The value of (fog)(x) willbe 0 when x=-3 or
range of g: (—oo,e0) x==7.
14. 2,3 _ 1 1 _
) yllufl_lll 17. y= 4x+3,som—4.
| ’,'4' '7' point-slope form: y — 5 = 4(x + 2)
i ) )__ .
YN slope-intercept form: y = 4x + 13
f .
=, 4 general form: 4x—y+13=0
(|3,| ZI) x 18. 0.07x+0.09(6000— x) =510
S 0.07x+540-0.09x =510
domain of £ [3,<) —0.02x =-30
omain of /2 (3,0
x=1500
range of £ [2,0) 6000 — x = 4500
domain of f7': [2,0) $1500 was invested at 7% and $4500 was
range of f': [3,00) invested at 9%.
5 19. 200+0.05x=.15x
+ -
15. w 200 =0.10x
2000 = x
(4= (x+hy)-(4-2")
B h For $2000 in sales, the earnings will be the
4= +2xh+1") (4= same.
- h 20. width=w
A-x*-2xh—h*—4+x° length =2w + 2
= P 202w +2) + 2w =22
2 dw+4 +2w=22
_ —2xh—h 6w =18
h w=3
_h(—2x—h) 2w+2=38
N h The garden is 3 feet by 8 feet.
=-2x—h
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