Chapter

Graphs

2.1 Rectangular Coordinates
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10.
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18.

.1 Rectangular Coordinates

Section 2
The points will be on a horizontal line [y
that is three units above the x-axis. af
3 23 ..(Of») G
)
4l
d(P,P,) = J(z- 0)°+(1- 0F = J4+1=45
d(P,P,) =y(- 2- 0)*+(1- 0)° = J4+1=5
d(Pp Pz) = J(' 2- 1)2 +(2' 1)2 = Jg+1 = JE
d(P,P,) =y(2- (-1Y +(2- 1)? = Jo+1= J0
d(P,P,) = y(5- 37 +(4- (- 4) = VZ+& = JE+64 = J6B = 2J17
d(P,P,) =yJ(2- (-1)) +(4- 0)° =JF+4> = JG+16 = yB =5

d(P,,P) = (6~ (-3)"+(0- 2 =fo7+(- 2 = JBI+4 = V5

d(P,P) = (4- )" +(2- (-9)' = 7+5 = JA+ 5=

d(P, P,) =y(6- 4" +(4- (-3)) =2+ 7 = Ja3+39

d(P,P,) = y(6- (- 4) +(2- (-3)) = 1P +5° = JI00 + 25 =

J29
=453

d(P,R,) = (23- (- 02)° +(11- 0.3)? = {f(2.57 +(0.87

= J6.25+0.64 = J6.89 » 2.625

d(P,R,) = (- 03- 127 +( - 23)? = |f(- L5 +(- 1.2’

= J2.25+1.44 = J3.69
d(P,P,) = J(0- a)> +(0- b)> = Jya® + b’

d(P,P,) =yJ(0- a)° +(0- a)° = ya +a’ =y2a° = 2|4

V125 =5\6



Chapter 2 Graphs

19.

20.

A=(-2,5),B=(13 C=(-1,0)

d(AB) = yJ(1- (- 2))° +(3- 5 = YF +(- 2)? A=(28
=J9+4 =13 .

d(B,C) = y(- 1- )" +(0- 3)° = (- 27 +(- 3)° =19
=J4+9 = J13

d(AC) = (- 1- (- 2)*+(0- 5 = JZ+(- 57

=J1+25 = 26

Verifying that D ABC isaright triangle by the Pythagorean Theorem:
[d(AB)]* +[d(B,C)]* =[d(A C)]?
) +(v13) = (V)
13+13=26

26 =26
The areaof atriangleis A = $bh. In thisproblem,

A=3[d(A B)]{d(B,0)] = 3 /I3 /I3 = 3:43=

153 square units

A=(-25), B=(12 3, C=(0 - 11)
d(AB) = yJ(12- (- 2))° +(3- 5)° = 147 + (- 27 ('2’2%
= J196 +4 = J200 = 1042 2

(12.3)

i/<

d(B,C) = J(lo- 12)* +(-11- 3)° = J(- 2)° +(- 14)° ’-’:_’2: M NN P

= J4+196 = J200 = 1042 —a]
d(AC) = J(10- (- 2))° +(- 11- 5 = J12Z+(- 16} -]

= 144 + 256 = {400 = 20

Q¥ (10-11)

Verifying that D ABC isaright triangle by the Pythagorean Theorem:
[d(AB)]* +[d(B,C)]* =[d(A C)]?

(1042) +(1042)" = (20)?
200 +200 = 400

400 = 400
The areaof atriangleis A = $bh. In thisproblem,

A = 3[d(A B)]{d(B,C)] = £ 4042 1042 = 4x100 %2 = 100 square units
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21.

22.

Section 2.1  Rectangular Coordinates

A=(-53), B=(6,0),C=(5,5)

d(AB) = y(6- (- 5))" +(0- 3)° = 11" +(- 3’
= JI21+9 = J130
d(B,C) = y(5- 6)° +(5- OF = (-1 +5°

=J1+25= 26
d(AC) = |[(5- (- B +(5- 3 = iT+ 22 i
=J100 +4 = J104 -4 -z | 2z 4B=60

Verifying that D ABC isaright triangle by the Pythagorean Theorem:
[d(AC)]* +[d(B,C)]* = [d(AB)]?
(VI8 + (%) = ()
104 +26 =130

130=130
The areaof atriangleis A = $bh. Inthisproblem,

A = 3[d(A,C)]{d(B,C)] = 3 J104 326 = 3 2704 = 352 = 26 square units

A=(-6,3 B=(3-9), C=(-159)

d(AB) = y(3- (- 6))° +(- 5- 3)* = & +(- 8)?
= J/81+64 = Jfi45

d(B,C) = (- 1- 37 +(5- (-5))° = (- 47 +10°
= JI6 +100 = J116

d(AC) = (- 1- (- ) +(5- 3P =T +2°
=J25+4 = J29

Verifying that D ABC is aright triangle by the Pythagorean Theorem:
[d(AC)]* +[d(B,C)]* = [d(AB)]*
(V) + (I = (1)
29 +116 =145

145 =145
The areaof atriangleis A = $bh. In this problem,

A =3[d(AC)]{d(B,C)] = $429 x/f116 = } 43364 = §>58 = 29 square units
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Chapter 2 Graphs

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

d(AB)=(0- 4F +(-3- (-3))* = J(- 97 + 7 a| c=(42
=J16+0 =416 = 4 q
d(B,C)=(4- 0°+(2- (-3))" =J# +5 R RS
= V6775 = /41 R
d(AC)=y(4- 47 +(2- (-3)) =0? +5 ]
- JO+_25 - J2_5 =5 _3-;3= (0-3) A= (4-3)
Verifying that D ABC isaright triangle by the Pythagorean Theorem:
[d(AB)]*+[d(AC)]* =[d(B,C)]”
4 +5°= (V1) ® 16+25=41® 41=41
The areaof atriangleis A = $bh. In thisproblem,
A =3[d(A B)]{d(A C)] = $>4>6 = 10 square units
24. A=(4,-3), B=(4,1, C=(21)
d(AB) = J(4- 47 +(L- (-3))° = JO* +4° P o
:m =J1_6 =4 1: c 1B
d(B,C) = yJ(2- 4)* +(1- 1) = (- 27 + 07 S AR TR T R T
=J4+0=J4=2 !
d(AC)=y(2- 92 +(1- (-3))* = (- 27 +42 2
= J4+16 = J20 = 2{/5 = RICS)

Verifying that D ABC isaright triangle by the Pythagoréan Theorem:
[d(AB)]*+[d(B,0)]” = [d(AC)]"

42+22:(2‘/§)2 ® 16+4=20® 20=20
The areaof atriangleis A = $bh. Inthisproblem,
A =3[d(A B)]{d(B,C)] = 24X = 4 square units

25. All points having an x-coordinate of 2 are of the form (2, y). Those which are 5 units
from (-2, 1) are:

V@- 2) +(y- (-D)' =5® Ja+(y+D?=5
Squaring both sides: ?4 (y +1)* =25
16+ +2y+1=25
y?+2y-8=0
(y+4)(y-2=0
y=-4o0r y=2

Therefore, the pointsare (2, —4) or (2, 2).
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26.

27.

28.

29.

30.

31.

32.

33.

Section 2.1  Rectangular Coordinates

All points having ay-coordinate of —3 are of the form (x, =3). Those which are 13 units
from (1, 2) are:

J(x- D7 +(-3- 2 =13@ y(x- 1 +(-5)2 =13
Squaring both sides: x¢ 1) +25=169
X?-2X+1+25=169® x*-2x-143=0

(x- 13)(x+11)=0® x=13 or x=-11
Therefore, the points are (—11, —-3) or (13, -3).

All points on the x-axis are of the form (x, 0). Those which are 5 units from (4, -3) are:
J(x- 47 +0- (-3)° =5® y(x- 42+ F =5
Squaring both sides: x¢ 4)°+9=25
X?- 8X+16+9=25® x*-8x=0

X(X- 8)=0® x=0or x=8
Therefore, the points are (0, 0) or (8, 0).

All points on the y-axis are of the form (0, y). Those which are 5 unitsfrom (4, 4) are:
V(0- 4 +(y- 4 =5@ (- 47+ (y- 47 =5
Squaring both sides:- @)% +(y - 4)* =
16+ y’- 8y +16=25

y2-8y+7=0® (y-1)(y- 7)=0® y=1or y=7
Therefore, the points are (0, 1) or (0, 7).

The coordinates of the midpoint are:
89<1+X Vit 6_a0+3 -4+25_aB - 2
S R Rt 72,—(4,-1)

The coordinates of the midpoint are:

ae<1+x VitYo9_eel+2 O0+4g _ad 4p_ad 5
(XY) = g~ T3 = e o T =D 35— 63 %

The coordinates of the midpoint are:
(xy) = 89(1+X2 VitY,5_a3+6 2405 _a8 25 _a8 6
y z’zﬂez’zzezzﬂezﬂ

The coordinates of the midpoint are:

e Wto 24 1312538 lg 1n
(xy) = 1 1228 & T 0763 oo 393 50

The coordinates of the midpoint are:
89<1+X VitY,5_a&d+6 -3+15_ad0 - 24
XY) == BT e 5 T B ey 7g-(5,-1)
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Chapter 2 Graphs

34.

35.

36.

37.

38.

39.

40.

The coordinates of the midpoint are:

(x,y) = a(1'|'X V\+tY,5_a@d+2 -3+2p5_ee 2 -1y _ agl
y T2 g e 2 T2 g &2 Tg & Zﬂ

The coordinates of the midpoint are:

_atX, Yty _ee 02+23 03+11y _ a2l 144 _
== T3 g2 T2 s e2 28 1B 0D
The coordinates of the midpoint are:

&tX, Vit+Y,5_ad2+(-03) 23+1ly_af9 344 _
Y=t e~ 7 p-e7 e (04517)

The coordinates of the midpoint are:
(xy) = 89<1+X YitYoo_a@+0 b+05_aa by
2 T2 @8 €2 "2 8 €220

The coordinates of the midpoint are:

w(l+x2 Vit _a@+0 a+05_ad
XY) == T35 e 7 T 5" e??ﬂ

eé)+0 0+6g
2 ' 2 8
aé)+4 0+4g
2 2 8
The midpoint of BCis. F = aéu' 0+46 _
2 ' 28

d(C,D) = (0- 4 +(3- 42 = J(- 42 +(-1)> =J16+1= V17
d(B,E) = y(2- 0)° +(2- 6)° =22+ (- 4> = JA4+16 = 20 = 245

d(AF)=J(2- 0)°+(5- 0Y =y2°+5 = J4+25 = y2

The midpoint of ABis. D = =(0, 3)

The midpoint of ACis. E = =(2,2)

=(2,5)

Let P, =(0, 0), P,=(0, 4), P=(x,Y)

d(P,, P,) = yf(0- 02+ (4- 0F = Ji6 =4

d(P, P)=yJ(x- 0 +(y- 0¥ = yX’ +y" =4 ® X' +y’ =16

d(P, P)= J(x- 02 +(y- 4)° = x> +(y- 9*°=4 ® X*+(y-4*=16
x*+y’- 8y+16=16
16- 8y +16 =16
-8y =-16@® y=2® x2+22=16® x*=12® x = 243

Two triangles are possible. The third vertex is ( 243, 2) or (2J§, 2) .
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41.

42.

43.

45,

46.

47.

48.

Section 2.1  Rectangular Coordinates

d(P,P,) = (- 4- 2)2+(1 1 =y(-6)°+0° =J36=6

d(P,P) = (- 4- (-4 +(-3-17 =07+ (- 47 = JTB =4
d(P,P,) = y(- 4- 2)° +(-3- 1Y = (- 6)* +(- 4Y = J36 +16 = 52 = 2/13
Since [d(Pl,PZ)]2 +[d(P2,P3)]2 = [d(Pl,P3)]2, the triangleis aright triangle.

d(P,P,) =y(6- (-1)’+(2- 4° =7 +(- 2> =J30+4 = J53

d(P, P,) = y(4- 6)"+(-5- 2 = (- 2Y +(- 7)" = J4+ 49 = J53
d(P,Py) = y(4- (-1) +(-5- 47 =yf5° +(- 9)° = J25+81 = JI06
Since [d(Pl,PZ)]2 +[d(P2,P3)]2 = [d(Pl,P3)]2, the triangleis aright triangle.
Since d(P,, P,) = d(P,, P,), thetriangle isisosceles.

Therefore, the triangle is an isosceles right triangle.

d(P,R,) = y(0- (- 2)° +(7- (- 1)* =27+ & = JA+64 = 68 = 2JT7
d(P,P,) = (8- 0°+(2- 7)* = 3+ (- 5 = 9+ 25 = J3A

d(P,P) = yB- (-2) +(2- (- 1) =5 +F =JB+0 =JHA

Since d(P,,R,) = d(P,, P,) , the triangle is isoscel es.

since[d(P,,P,)] +[d(P,,R,)]" =[d(P,,P,)]’, the triangleis also aright triangle.
Therefore, the triangle is an isosceles right triangle.

d(P,R,) = (- 4- 77 +(0- 2 =107 + (- 2 =JI2T+4 = JI5 =546
d(P,,P,) = |(4- (- ) +(6- 0F = V& +6° = y64+36 = JI00 =10
d(P,P,) = J(4- 7)2+(6- 2)° = (-3 +4* = J9+16 =y25 =5

since [d(P,,P,)[ +[d(P,,R,)]" =[d(P,P,)], thetriangleis aright triangle.

=(1,3), P, =(5,15)
d(P,,P,) = {J(5- 1)*+(15- 3)? = y&* +12° = J16+ 144 = J160 = 4,/10

=(-8-4), P,=(2,3
d(P,R,) = y(2- (- 8))° +(3- (- 4)) = Y107 + 72 = JT00 + 49 = J149

=(-4,6),R, =(4,- 9
d(P,R,) = J(4- (- 4)% +(- 8- 6) = 87 +(-14Y = J64+196 = Y260 = 265

=(0,6), P,=(3,-9
d(P,P,) = J(3- 0) +(- 8- 6)° = F +(- 14)° = JI+196 = J205
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Chapter 2 Graphs

49. Plot the vertices of the square at
(0,0), (0, 9), (5,9, and (s, 0). Find the midpoints of the diagonals.

I¥ v - 3+s 0+sp_as Sp

17@ 5 2 2 9 e2 zﬂ
M, =3*S s+0s_a5 Sp

2 "2 @ €2’ 2@
Since the coordinates of the midpoints
are the same, the diagonals of a square
intersect at their midpoints .

1009 (s9)

L —t .(?0): +—t X
__(0,0)
50. Let A=(0,0), B=(a0), C= éﬁ,fa;
d(AB) = (a- o)2+(o 0y = - a
2 2 2
d(BC)—‘/ -og +B2 g ‘/Ze%g L N -

_,2 2 2 2
d(AC) J e?Jga J +@3a0 = a—+3i: a2:a

eZﬂ

Since the sides are the same Iength, thetriangleis equilateral.

Find the midpoints of the sides:

& a J3a° B
_ aé)+a 0+ 0g _ _ca+2g o+_;_8%a 3ab
e 2 2 O e? BC T ¢ , s 3T T 4
eT Tﬂ
@ 6
a JSa
Ft =60%7 0t -8 J5a0
&2 2 4

d(D,F)= Jez 70 * ?'Ba 6 = R VBT

_ [e8a ay’ a J3as _ 52 _la? _
(en- (- 30800 Lod o [

Since the sides are the same length, the triangle is equilateral .

a8a_ ay a _ as _ [ 322 _a
&7 30 +§§— JéZz +?§— V%% =3
J ao a2 2
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51. Using the Pythagorean Theorem:

90° +90° = d°
8100+ 8100 = d?
16200 = d*
d = J16200
d = 9042 » 127.28 feet

52. Using the Pythagorean Theorem:

60% + 602 = d?
3600 + 3600 = d*
7200 = d*
d = J7200
d = 6042 » 84.85 feet
53. (&) First: (90, 0), Second: (90, 90)
Third: (0, 90)

"090)

(90,90)

X

(0,0) (90,0)

54. (a) First: (60, 0), Second: (60, 60)

Third: (0O, 60)

Y] (0,60)

(60,60)

X

(0,0 (60,0

Section 2.1  Rectangular Coordinates

90 90
d
90 90
60 60
d
60 60

(b) Using the distance formula:
d = {J(310- 90Y + (15- 90Y
= J2207 + (- 75)°

= J54025 » 232.4 feet
(c) Using the distance formula:

d = {J/(300- 0) +(300- 90)°

= J3007 + 2107

= J134100 » 366.2 feet

(b) Using the distance formula:
d = {/(180- 60Y + (20 - 60)°

= J1207 +(- 40¥
= J16000 » 126.5 feet
(c) Using the distance formula:

d = {J(220- 0)° +(220- 60)°

= 2207 + 1607

= ,/74000 » 272.0 feet
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Chapter 2 Graphs

55. Thelntrepid heading east moves a distance 30t after t
hours. The truck heading south moves a distance 40t
after t hours. Their distance apart after t hoursis:

d = 3007 + (4Q) a0t
= J300C + 16000

= J2500t°

= 50t

30t

B 2 5280 1 .5 _ > 5 5
56. d= JlOO +gi5xTxmtg = J].OO +(22t) —J10000+484t
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