Section 1.1

Chapter 1 Functions and Relations

Section 1.1 The Rectangular Coordinate System and Graphing Ultilities

1. origin

1l.a. d=(x,~x,) +(y,~,)

2. quadrants \/ - 2

\/ 2 2 = [—4—(—2)] +(11—7)
3.d= (xz—x,) +(y2_y1) _ (_2)2+(4)2 it
4_M:[X1+x2’y]+y2] _\/%_2\/5

2 2 = =

5. solution b.M = XIJ;XZ yﬁ;)’z]
6.0 (4+(-2) 1147
7.0 = : -
8.0;y (=6 18
? 272
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Chapter 1 Functions and Relations

X, +X, y1+y2j

2 72
_(2+(-7) 5+(—4)}
2

=J(-7) +(7)

[—4+3 -1+6
2 72

b. M = X, +x, y,+y,
2 72
(52422 —64+(-24)
2 2

74 88
== TJ =(3.7,-44)

16. a. d=\/(x2 —x,) +(y,-y,)

= J(31.1=37.1) +[ =327 - (=24.7)|
J(31.1-371) +[-32.7-(-247)]

oy + (-5

=/36+64 =100 =10

X, +X, y1+y2j

2 72
(31.1437.1 —32.7+(-24.7)
2 2

68.2 —57.4

- T,Tj:(34.1,—28.7)

17. a. d=\/(x2 —x,)2 +(», —yl)z
= (5 [ (2]
= \/(3\/5)2 +(—6\/5)2
—J45+72 =117

X, +x, y, +}’2j

b. M =

2 2
(455 7 2+(-@J
2 2
5V5 842 ) (545
2 2 J:( 2 ’_4\EJ

2

18.a. d = \/(x2 —x,) +(v,-v,)
= (27 ) V5 -(345)]
= \/(\/7)2 +(4\/§)2
= 7180 =+/87

X1+.X2 y1+y2
)

2T 47 ﬁ+(-3ﬁ)}

2 2

W7 25) (37
[

2

19. d, =\/(3—1)2+(1—3)2
=J4+4=2\2



ool 8] 15

26 =26 v True
Yes

20. d, =\/(3—1)2 +(0-2)
=J4+4=22

d, = \(-3-3) +(~2-0

—36+4 =210

4= +[(2]
—J16+16 =42
a’l2 +a,'32 = d22
(o] (o] (o]
8+32=40
40 =40 v True

Yes
21. 4, :\/[5— -
—J49+16 =65
d, :\/(—5—5)2+(1—0
=+/100+ =\/1E
d, =\/[—2—(—5)]2 +(4-1)’
=J9+9 =32
d?+d>=d}
(5 [ (o
65+18=101
83 =101 False

No

157

Section 1.1

é‘

d, =\/( 6 1)2+[2 ]
~J49+16 =65
d}+d?=d’

(V13) +(Ves) =(v&2]
13465=82

78 =82 False
No

23.a. x*+y =1

(-2) +(-3)=1
4-3=1
1=1v
Yes

b. x4y =1

(4) +(-17)=1
16-17=1
—1 =1 False

c. x*+y =1

Yes
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b. x—3|-y =4
2)-3-(3)=4
5+3=4

8 =4 False

()

+%}=10[4]

1-30[+11=40
29+11=40
40=40 v
Yes
25. x-3#0
x#3
{x|x¢3}
3l. y =x

X y y =x Ordered pair

26. x +7#0
x#=7
{x|x¢—7}
27. x—-10>0
x=>10
{xlelO}
28. x+11>0
x=-11
{xlx>-11}
29.1.5-x>0
-x=>-1.5
x<1.5
{xlx<15}
30.22—-x>0
—x=>-2.2
x<22
{xlx<22}
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X y y = |x| Ordered pair

2

2)

-3, 3)

L1)

(
(
(
0 |0 | y=[o]=0 (0 0)
(
(
(

o1 | y==t L1)
2 |2 | y=[g=2 2,2)
313 | y=[3=3 3.3)
i ;
i
R IR
0 O
i

160



35.y =x°
X y y =x° Ordered pair
2| 8| y=(-2)=-8 (-2.-3)
-1 |-11]y :(—1)3 =-1 (_1’_1)
0 [0 [y=(y=0 [(®0)
L1 [y=(1)=1 (1’1
2 8 y =(2)3 =8 (2’8)
g A R
______
el | LR U ST
36. y =—
1 Ordered
X y y =— .
X pair
1 L N
4 |7 |77 —4) 4 [ 4 4]
1 I N
s el L)
1
_ _ y=r——==-1 -1,1
1 1 (_1) ( )
1
i y= =2 1
4= Py e
2 2] 2
1
1 y=7N=2 1
_ 2 l [—,2}
2 > 2
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Ordered
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38. |x|+y =3
y =3-|x|

e |y [y=a- I());iered
30 | y=3-]3=0 |(39)
2|1 | y=3-2=1 | (-2
—1 |2 | y=3-|]-1=2 (-1.2)
0 |3 |y=3-|0|=3 (0,3)
U2 fy=3l=2 | (12)

2 |1 | y=3-p=1 | (21)

3 o |y=3-f=0 |(39)

Section 1.1
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X y y =£Jx +2 Ordered pairs
e y=£J(-2)+2=0 (_2’0)
4 i y== (—1)+2 =1 (_1, l), (—l, _1)
» || (2)r2=2 (2.2).(2-2)
| y=%(7)+2=43 (7.3),(7.-3)
0
40. y> —x+1=0

y2 =x-1

y =i\/):
x |y y :i\/): Ordered pairs
1|0 [y=xJ(1)-1=0 (1’0)
2 |11 | y=xf2)i=x | (21)(2)
5 (82| y=+/(5)-1=%2 (5.2).(5.-2)
10 | 43 | y == f0)-1=23 | (10.3).(10.-3)
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41. x=|y|+1
bl
y=%(x-1)
x |y y :i(x—l) Ordered pairs
1o |y=t[(1)-1]=0 (1,0)
2 |41 | y=2{(2)-1]=1 | (2.1).(2.-1)
3| | y=2{(3)-1]=22 | (3.2).(3-2)
4| 43 y=i:(4)—1_=i3 (4,3),(4,—3)
5| 44 | y=2[(5)-1]=24 | (5.4).(5-4)
il x=y+1
./
3 1 \ l
3
42 x:|y|—3
|y|:x+3
y=%(x+3)
x |y y = i(x + 3) Ordered pairs
3o | y=[(-3)+3]=0 |(-30)
oLt [y —el2)e3]st | ()2
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44.y =[x -2|
x |y |y :‘x—Z‘ Ordered
2 4| y=[2)-2=4 ] [24)
1| 3] v=[(-1)-2=3 | (-1.3)
0 7| y= (O)—2 = (0 2)
Lo y=|)-2=1 | (11
2 o] y=[2)-2=0 |(2.0)
3 01 = (3)—2|:1 (3 1)
4 |2 y=[4)-2/=2 | (4.2)

45. x-intercepts:

10).(0.0)

y-intercepts: (0, — 3)( )

16,0),(4,0)

-
(
46. x-intercepts: (
y-intercepts: (0 -8 ( )
47. x-intercept: ( -2, O) ; y-intercept: none
48. x-intercept: none; y-intercept: (O, l)
49. x-intercept: (0,0) ; y-intercept: (0,0)

50. x-intercept: (O, 0), (6, 0); y-intercept:

(00)

51. Substitute O for y:  Substitute O for x:

—2x+4y =12 —2x+4y =12
—2x+4(0)=12  —2(0)+4y =12
—2x =12 4y =12
x=-6 y=3

x-intercept: (—6, 0) ; y-intercept: (0,3)

52. Substitute O for y:  Substitute O for x:

-3x -5y =60 —3x -5y =60
—3x-5(0)=60  —3(0)—5y =60
—3x =60 -5y =60

x =-20 y=-12

x-intercept: (—20, O) ; y-intercept:

(0.-12)
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53. Substitute O for y:  Substitute O for x:

x2+y:9 x2+y:9
x2+(0):9 (0)2+y -9
X2:9 y=9

x =323

x-intercepts: (—3, O), (3, 0) ; y-intercept:

(09)

54. Substitute O for y:  Substitute O for x:

x> =—y +16 x?=—y +16
x*=—(0)+16 my:_y+m
X2:16 y:16
x=%4

x-intercepts: (—4, O), (4, O) ; y-intercept:

(0.16)

55. Substitute O for y:
y = |x —5|—2
(0)=lr-3-2

e =5 =2
x=5=-2

x=3 or
Substitute O for x:

y :|x—5|—2
yzKoy—ﬂ—zzs

or x—5=2
x=7

x-intercepts: (3, O), (7, O) ; y-intercept:

(03

56. Substitute O for y:

y=|x+4|—3
(0)=|x+4]|-3
e +4]=3
x+4=-3 or x+4=3
x=-7 or x=-1

Substitute O for x:

168

y=|x+4]-3
y=Ko)+4—3=1
x-intercepts: (—7, 0), (—1, O) > )-
intercept: (0, 1)

57. Substitute O for y:  Substitute O for x:

x=y>-1 x=y>—1

x=(0) -1=-1 (0)=y"-1
1:y2
tl=y

x-intercept: (—1, 0) ; y-intercepts:

(01 o)

58. Substitute O for y: Substitute O for x:

x=y’—4 x=y>—4

x=(0) -4 (0)=y*-4

x =—4 4=y*
2=y

x-intercept: (—4, 0) ; y-intercepts:

(02} (02

59. Substitute O for y:  Substitute O for x:

x| =D x| =[]
[x[=(0) (0) =]
x=0 0=y

x-intercept: (0, O) ; y-intercepts: (0, O)
60. Substitute O for y: Substitute O for x:

x:|5y| x:|5y|
[¢[=[5(0) (0) =55
|x|=0 0=y
x=0

x-intercept: (0,0); y-intercepts: (0,0)



61. (+=3) Ne -4) -1
4 9

36[(x -3) L0 _4)2}36(1)

4 9
9(x-3) +4(y -4) =36
Substitute O for y:
9(x—3) +4(y —4) =36
9(x-3) +4[(0)-4] =36
9(x —3) +64 =36
9(x-3) =28

Not a real number.
Substitute O for x:

Not a real number.

X-intercept: none; y-intercept: none

169
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(x +6)2 (v +3»)2 ~

62. + =1
16 4
2 2
16{()6 +6) +(y +3) }16(1)
16 4

(x+6) +4(y+3) =16

Substitute O for y:
(x +6)2 +4(y +3)2 =16
(x+6)" +4[(0)+3] =16
(x+6) +36=16

(x+6) =-20
x+6=24-20
x =—6£/-20

Not a real number.
Substitute O for x:

Not a real number.

x-intercept: none; y-intercept: none

63.d,. = \/[4—(—6)]2 +(8-10)
=J100+4 =+/104 =226
d,. = \/(4—6)2 +(8-0)
=J4+64 =68 =217
Observation tower B is closer.
64.a. d = \/[1 ~(-2)] +(-3-3)’
=J9+36 =+/45

—35 mi ~6.7 mi
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b. M :(_22”,%(_3)]

2

{22

65.a. d = \/(410—36)2 +(53-315)

= 374> + (<262
=456.64 = 457 pixels
b. If both the player move directly
towards each other at the same speed,
then they will meet at the midpoint.
36 +410 315+53j
)

Midpoint = [

=(223,184)
¢. The midpoint between A and B is
(224,184) . If the A is 3 times faster
than B, then A and B will meet at the
midpoint of (223,184) and B.

(223+410 184 +53
2 b

~(317,119)
Therefore, A and B meet at (317,1 19)

2

66. d(A,B)z\/(80—460)2 +(210-420)
— 434165 ~ 434
d(B,C)= \/(120—80)2 +(60-210)’

=10+241~155

The total distance between A to B to C is

approximately 589 pixels.
At 120 pixels per second, the time
required is only about 4.9 sec
Yes
67. d(4.B) = |(x~0) +(0-0)

=]

j:(316.5,118.5)

68.

69.

=|x|
d(C,A) \/{o-%x]z {0—?%
=|x|

Therefore, the points A, B, and C make

up the vertices of an equilateral triangle.
d(A.B)=\[(x-0) +(0-0) =
d(A,€)=(0-0) +(x—0) =]

Therefore, the points A, B, and C make

up the vertices of an isosceles triangle.
d(B,C)=(0=x) +(x-0) =V2x]
2 2 2
[a(5.0)] =[a(a.5)] +[a(a.c)]
(\/Ex )2 =x>+x%, True

Therefore, the points A, B, and C make

up the vertices of an isosceles right

triangle.

a. l= \/[1—(—2)]2 +(-3-0)
=J9+9 =118 =32 ft
w:\/(3—1)2+(1—3)2
—Ja+4=8=22 ft

b. P=21+2w
:2(3\/5)+2(2\/§)
=2(5V2) =102 ft
A =lw =(3J5)(2J5)=6(2)=12 fit?

70. a. lz\/[S—(—l)]2 +(_1_4)2

=36 +25 =461 ft



W =\/[—1—(—2)]2 +(4-3)

=J1+1=42 ft

b. P=2]+2w
=2(61)+2(\2)
=2(Vo1+2) ft
A=Ilw= ( )(ﬁ) \/ITft

n.e<( 2”?”) ( J
=

_éz
%/36_+=\/2_ 2\/_:\/—

Center: (1 2) Radius: \/ﬁ

72. C = _5+2,3+(_1)}

171
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b :\/(7—1)2+[6—(—2)

=36 +64 =~/100 =10

1,1 —95 m’
Area—zbh 2(10)(5) 25 m

74. M :[(—7)+(—4) 5+(_4)J

[\
[\

81 9

= — 4 —
4 4

_ [0 _3v10
4 2

2
75. d,, =\/(4—2 “+(3-2)
=vJ4+1=4/5
dye =\/(8—4)2+(5—3)2
=16 +4 =420=25

dAc:\/(z 8) (2 5)
—36+9 =45=35

dg+dg.=d,.
J5+245=35
3\/§=3\/§ v’ True

Collinear

76. d,, = \/(4 ~2) +(2-1.5) =4+025

=4.25=40.25-17=0.5\17

J(B8-4) +(3-2)°
Ji6+1=417

d

BC
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77.

78.

79.

dye =(2-8) +(1.5-3)
=+/36+2.25

— /3825 =4/2.25-17

=1.5V17
dAB +dBC = dAC

0517 +17 =1.5\17
1.5(17 =1.5\17 v True

Collinear

=J9+25 =34
die=(24) +[8-(3)]
=36 +121 =4/157
d. +d,. =d

35 ++/34 =+/157 False

Not collinear

d\/[

1) +(
[
T+ (-13-3)
= +256 \/281

=J (13T
=\36+324 = \/360 = 64/10

dAB + dBC :dAC

J5 + /281 =6+/10 False

Not collinear

The points (xl,y,) and (xz,yz) define
the endpoints of the hypotenuse d of a
right triangle. The lengths of the legs of
the triangle are ‘xQ —xl‘ and ‘yz —yl‘ .

Applying the Pythagorean theorem

172

80.

81.

82.

83.

84.

85.

86.

87.

2 2 2
produces d :|x2—xl| +|);2—)zl , Or

equivalently

dz\/(x2

The midpoint formula results in an

y,) ford=>0.

ordered pair. The x-coordinate of the
midpoint is the average of the x-
coordinates of the endpoints. The y-
coordinate of the midpoint is the average
of the y-coordinates of the endpoints.
To find the x-intercept(s), substitute O
for y and solve for x. To find the y-
intercept(s), substitute O for x and solve
for y.
The graph of the equation represents the
set of all solutions to the equation
graphed in a rectangular coordinate

system.

d:\/(4—5)2+ 6-(-3)] +(-1-2)
~ 118149 =01

d=\(2-6) +[3-(=4)] +[1-(-)]
= J16+49+4 =69

d:\/(0—3)2+ -5-7) +[1-(-2)]
=J9+144+9 =162 =92

a=(2-9) +[0~(=5)] +[1-(-3)]
=/49125+16 =+/90 =34/10

The viewing window is part of the

Cartesian plane shown in the display
screen of a calculator. The boundaries
of the window are often denoted by
[Xmin, Xmax, Xscl] by [Ymin, Ymax,
Yscl].



88. 780x —42y =5460
42y =780x —5460

780+ =5460

42

130
=20 130
YT

Flotl Flatz Flots
~MBRC138-F 2 E-1308

M=
wNr=
wNy=
“Ne=
=NE=

MITHOOW
“min=-18

Window d
89.

—10 /%/

—10

10
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90.
10

—10 b\ 10

-10
91.
2000
-5 5
i
~1000
92.
500
-5 & 5
~1000
93.

10

~10 [ U 2|10

—10

94, 10

~10 XWZ 10

—10




