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Chapter 2: Graphs

(f) Quadrant IV

Section 2.1

0

5{(-3)=4=8 |

3 vV 32442L 255

4,112 + 602 = 121+ 3600 = 3721 = 612

Since the sum of the squares of two of the sides
of the triangle equals the square of the third side,
the triangle is a right triangle.

1

5. =2bh
6. true
7. x-coordinate or abscissa; y-coordinate or
ordinate
8. quadrants
9. midpoint
10. False; the distance between two points is never
negative.
11. False; points that lie in Quadrant IV will have a
positive x-coordinate and a negative y-coordinate.
The point ( -1,4) lies in Quadrant I1.
= X +X +
12. Trug;M (1 27 ‘ A
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\ )
b
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- E=©, 1)
" D=@1)
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o

The points will be on a vertical line that is
two units to the right of the y-axis.
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5_
= 2,4
B @1
- 2,0
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Chapter 2: Graphs

The points will be on a horizontal line that
is three units above the x-axis.

YA
5_
(4,3) -2,3) [ (1,3) (53)
G
0,3)|-
|||1|_|1|||_>X
% . >
S+

d(P1,P2)f (2-0)%+(1-0)
:\'22+12 = \/M: \jg

d(P1,P2)F (-2-0)Z+(1-0)
=22 +1%= Ja+1=+5

d(P1,P2)E (-2-1)7+(@2-1)>

I N T

22. d(P1,P2 )\f (2- (D) +@- 1)

=V32+12 = \b+1= o

d(Pl,PZ)\)L G-3)2+(4-(-2))>
= | 22+(8)°d 4fi= 68=217

24.d(P1,P2)=\/ 2-(-1))%+(4-0)?
='(3)% +42 = 9+16 = 5/5_=5
d(P1, P2 (6-(h)2+ (0272
:1@2 +(—2)2 = \él+4 = \/8_5

d(P1, P23 (4-2)%+(2-(-3))
=22 +52 = J4+25 = 29

d(P1, P2 (6-4)7+(4-(-3))
148

Section 2.1: The Distance and Midpoint Formulas

d(PL.P2)5[(6-(-4)%+(2-(-3)°
=102 +52 = A00+25
125=55/

d(P1,P2)E (0-a)%+(0-h)?

=VCa+(b)PE aZew?

d(P1.P2\f (0-a)?+(0-a)?
Jea )+ -a?
=\aZ+a2 aPa? 4 al\2
A=(-25),B=(13),C=(-1,0)d
(A B) =~ (-2)*+@E-5)7°
d(B,C) :\/( “1-1)2+ (0 - 3)2
VA

= (-2)% +(-3)? =4+9 =13 d (

A, C) :(V{— (-2))% +(0-5)2
=12 + (-5)2 =1+ 25 = /26

= 2247%= 4+49= 53
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:
d(AB)]2+[d(B,C)]*=[d(AC)?
13)2+(13)%=( 26)? VAN
13+13=26
26:261
The area of atriangleisA= "2 - bh.In

this problem,

149
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Chapter 2: Graphs

:12- [d(AB)]  [d(B,
C)]
14—13\/1? 13=1
2 2
1—32 square units
A=(-2,5),B=(12,3),C=(10, -11) d
(A B)= (1 - (-2’ + (3-5)°

V142 + (-2)?2

= fI96+4= /200
102

d(B,C) :\/(10 - 12)? + (-11- 3)?

V(=2)% + (-14)?
= /4 +196 = 200
108
d (A C) :\/(10 — (-2))2 + (-11- 5)
J122 + (-16)°
J144 +256 =,/400

20

C=(10,-11)

~14

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

d(AB)?+[d@®.C)*=[d(A O]
(10/2 )2 + (36 2 )2 = (20)

200 + 200 = 400
400 = 400
1

Section 2.1: The Distance and Midpoint Formulas

problem,

1

= 2- [d(AB)]- [d(B O]
15 o 2410 2
l2 - 100- 2 =100 square units
A =(-5,3), B=(6,0),C=(55)d
(A.B)=(§-(-5)"+(0-3)°

— 112 + (-3)2 = 21+ 9
0

d(B,C)=((5-6)2+(5-0)
=\(-1)% + 52 =i+ 25
26
\/ d(A C)=

5-(-5)°+(5-93°

— 102 +22 = \A00+4
N

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

d(AC)P+[d®,C)*=[d(A B)]?

104)2 +( 26)2=(130)?

104 + 26 = 130
130 =130

1
The area of a triangle is A=""2 bh . In this



Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas
The area of a triangle is A= 2 bh . In this
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Chapter 2: Graphs

problem,
1

= 2- [dAc)] [
d

(. 512% 100
26

;z/%Jz—e
1

= 2

- 226

26 square units
34. A=(-63),B=(3-5),C=(-15)
d(AB)F (3-(-6)°+ (-5~
3)2= b7+ (-8)? = BL+ 64
5
d(B,0) =\ -1- 3 + (5 - (-5)’
J116=229
d(A C)5[(-1--6)+ 6 -3

=52 +2% = \25+4
Ne

B
C=(-L156

Verifying that A ABC is a right triangle by the

Pythagorean Theorem:
d(AC)P+[dB.C)=[dA B)

Va9) + ( 29)° ={(145)’

Section 2.1: The Distance and Midpoint Formulas

problem,

1

2
= J1ldgwoe)] [de.o)]

=N =

29- 2

2
£ 229

29 square units

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

d (A B) :/(0 ~4)2+(-3- (-3))?
~(-4)2+02 = {6+0
JI6

4

d(B.C)= (4-0¥+(2- (-3)f
42 452 = \6+25

JAt
§(A QA -22+ (- (-9)f
— 02 +52 = +25
J5
5
YA
5._
- C=42)
- >
R |/ L%
-5 L 5
B=(0,-3) &
L A=, -3)
S+
29+
4- 29
=145
29 + 116
=145
145 =145
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

Verifying that A ABC is a right triangle by the 16+25=41
Pythagorean Theorem: 41=41
0 d(AB)?+[d(AC)?=[d((B.0)]? 1

42 +52 =( 41)?

1 _ The area of a triangleis A= 2 bh . In this
The area of a triangle is A = —2 bh . In this

151
Copyright © 2016 Pearson Education, Inc.



Chapter 2: Graphs

problem,
1
=72 [d@B)]- [d(
A,
)]
1
. 4.5

10 square units
36. A=(4,-3),B=(4,1),C=(2,1)
d (A, B) =4 - 4 + (1- (-3))°
/02 +42
J0+16
Ji6

4
d(B,C)=[2-4)2+(1-1)

= (~2)? +0% = B0
N

2

J d(A C)=
(
2 -4y +(1- (-3))

=\(-2)2 + 42 =Ja +16

J20
2.6

YA
5 -

Verifying that A ABC is a right triangle by the
Pythagorean Theorem:
d(AB)?+[d(® C)]*=[d(A O]

42 +22 =(24)?

16+4=20

Section 2.1: The Distance and Midpoint Formulas

1 :
The area of a triangle is A = —2 bh . In this problem,
1

= 2. [daB)]- [d@E.0]

1
=2.4.2
4 square units

The coordinates of the midpoint are:
_ /X EX Y +Y
x,y)="1 z,Ll 2)
22

(3+5,—4+4\
2l

v,

(g,g\
22"

(4,0

The coordinates of the midpoint are:
K=Y

1 2 1 2\

2 |
U

(-2+2, 0+4)
|22

P,|@
22"
(0,2)
The coordinates of the midpoint are:

X’y):(X1+X2,y1+yz\

2|

~3+6,2+0)
22

( 3,2) |
\22")

B
27

The coordinates of the midpoint are:
X'y):(x1+x212y1‘+y2\

U

(2 2?+A, -3+2)




Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas
3- 2]

U
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Chapter 2: Graphs

Section 2.1: The Distance and Midpoint Formulas

The coordinates of the midpoint are: . 52 4 2 = 132
x,y)="1
X Nty 25 + b% = 169
, |
Y b2 = 144
(4J|r76,-3+1\ =12
|22 _
Thus the coordinates will have an y value of
[Lo,;z\ | -1-12=-13and -1 + 12 =11 . So the
\22') points are ( 3,11) and ( 3, -13) .

(5.-1)

The coordinates of the midpoint are:

X‘y):(x +X ‘y +y
1

Consider points of the form ( 3, y) that are a
distance of 13 units from the point ( -2, -1) .

2‘ 1 2\
g NG -x1) 2+ (y2-y1 )
‘(2:4+2,—3+2\ ‘/(3_(_2))2_‘_(_1_ y)2
(=2 -1) \/(5)2"'(_1_)/)2
!\Z?U \/25+1+2y+y2
6\‘“ Jy2+2y+26

The coordinates of the midpoint are:

x,y):(x X ’y ty

1 2 1 2\

13=Jy2+2y+26 )

U 132=(y2+2y+26)
(a+0,b+0) 169=y2+2y+26
|K22|) =y24+2y-143
(a,b) =(y-11) (y+13)
|22 l) y-11=0 or y+13=0

The coordinates of the midpoint are:

X'y):(x1+x2'y1+y2\

y=11 ( y:)—13( )

w | Thus, the points 3,11 and 3,-13 area
U distance of 13 units from the point ( -2, -1) .
(a+0,a+0)
| § |) a. If we use a right triangle to solve the
22 problem, we know the hypotenuse is 17 units in
(@ a) length. One of the legs of the triangle will be
2 2—I} 2+6=8. Thus the other leg will be:
The x coordinate would be 2 + 3 =5 and the y 824+ p2 =172
coordinate would be 5 = 2 = 3 . Thus the new )
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Chapter 2: Graphs
point would be (5, 3) .

The new x coordinate would be -1 — 2 = -3 and
the new y coordinate would be 6 + 4 =10 . Thus

the new point would be ( -3,10)

a. If we use a right triangle to solve the
problem, we know the hypotenuse is 13 units in
length. One of the legs of the triangle will be
2+3=5. Thus the other leg will be:

153

Section 2.1: The Distance and Midpoint Formulas
64+b =289

b2 = 225
=15

Thus the coordinates will have an x value of
1-15=-14and 1 +15=16. So the points are

-14, -6) and (16, —6) .

Copyright © 2(}1%;Pearson Education, Inc.
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Chapter 2: Graphs

Consider points of the form ( x, —6) that are

a distance of 17 units from the point (1, 2) .
=JOx2=x1) % +(y2-y1)
Va0 2+ (2= (-0))
Jx2-2x+1+(8)?
VxZ-2x+1+64

x2—2x+65

17 :\/x2—2x+65 )

172:i x2—2x+65)

=x2-2x+65
0=x2-2x-224
0=(x+14) (x-16)

x+14=0 or x-16=0
x=-14 ( Xx=16 ( )

Thus, the points -14,-6 and 16,-6 jarea

distance of 13 units from the point 1,2 .

Points on the x-axis have a y-coordinate of 0. Thus, we
consider points of the form ( x, 0) that are a
distance of 6 units from the point (4, -3) .

=JO2-x1) %+ (y2-y1)?

JE=x) 2+ (3-0)°
\/134_8)_(+x2+(—*3,)7
\/16—\58'x+x2+\/9_

x2-8x+25

6=+/x2-8x+25
GZ:Q x2-8x+25)2

=x2-8x+25
0=x2-8x-11

Section 2.1: The Distance and Midpoint Formulas

x=4+3B or x=4-33

Thus, the points ( 4+ 3\50) and ( 4 - 3\5:0 ) are
on the x-axis and a distance of 6 units from the
point (4, -3).

Points on the y-axis have an x-coordinate of 0.
Thus, we consider points of the form (0, y) that
are a distance of 6 units from the point ( 4, -3) .

=JOe-x1)?+(y2-y1)?
J(4-0)2+(-3-y)
Vi6+9+6y+y?
JyZrey+2s

Y

62:iy2+6y+25)2

36=y2+6y+25

=y2ipy-11
Sz
_(=6)+V(6) —4(1)(=11)

Y= 2(1)

_=6:+B6+44 _ =6:80
614 Je

=~(-8) % (-8)" -
4(1(-11) 2()

8+ 64+44 _8+108

Copyright © Z&I%Pearson Education, Inc.
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

=-3+252
y=-3+25 or o J
y=-3-25
Thus, the points(o, -3+2 5) and( N v

0,-3-2 5) are on the y-axis and
a distance of 6 units from the point

(4,-3).

a. To shift 3 units left and 4
units down, we subtract
3 from the x-coordinate
and subtract 4 from the
y-coordinate.

(2-35-4)=(-11)

To shift left 2 unitsand up 8
units, we subtract 2 from the
x-coordinate and add 8 to the
y-coordinate.

(2-25+8)=(0,13)

155
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

Let the coordinates of point B be (x, y) . d(C,D)=[(0-4)%2+@3-4)?
Using the midpoint formula, we can write .
23y =[x, 84y, =V(- 4%+ (-1)° =M6 +1="17
—_—22-
U d(B,E) A (2-6)? +(2-0)?
This leads to two equations we can solve.
= (-4)2 +22 = {6+4
=1+x 8+y
=2 =3 \/2_0:25\/_
2 2 V
~1+x=4 8+y=6 0 (A F)2f(Z0) +Erey—
Xx=5 y=-2 = 22452 = 4425
Point B has coordinates ( 5, -2) . J29
X +X Y+ LetP1 = P2=(0,4),P=
M:(X,Y):( 1 Z,yl yz\, etP1=(0.0),P2=(0.4).P=(x.y)
gt d(P1,P2 \E(0-0)%+(4-0)?
16=4
P1=(x1,y1)=(-3,6) and (x,y)=(~1,4), s0 j_
_ 2 2
X:ﬁ.w and y:ﬂ_u_ d(P1,P)=N (x-0°+(y-0)
2 2 KZ+y2 =4
= 331X _6+y2
1= o 4= 7 —>x2+y2:16
—2=-3+x2 8=6+y2 d(P2,P)=y (x-02+(y-4y
1=x2 2=Yy2 2 2 _
Thus, P2 = (1, 2) . rA‘iX ﬂ+(y HT =4 .
X +X +
M=(xy) =" 2 T, 2+ (y-4=16
U = Therefore,
y2=(y-4y
Pzz&xz,yz):(n—z) and (x,y)=(5,-4), so s o
) y“ =y~ -8y+16
- L XX —Y1+Y2
X= 5 - and y= > 8y =16
X1 +7 y1+(-2) y=2
5 =—— -4 = —_ . .
2 2 which gives
10=x1+7 -8 =y1 +(-2) X2 +22=16
3=x1 -6=y1 X2 =12
Thus,P1=(3, -6). x=+2.8
—(0+6 0+0) Two triangles are possible. The third vertex is
T J J
The midpoint of AB is:
P 22 ) (-23,2)or(232).
(3.0) LetP1=(0,0),P2=(0,s),P3=(50),and

=(0+4, 0+4)
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

The midpoint of AC is: | 22 |) P4=(s,s).
(2.2)
=(p+4, QTA\
The midpoint of BC is: \22')
(5.2)
157

Copyright © Z&I?Pearson Education, Inc.
Copyright © 2016 Pearson Education, Inc.



Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

yl
P =M :(.Oﬁ,iiﬂ\“‘(a 0‘\
©.9) 5.9) T
( a a7 ( )
£
_ | P=M =%+70: , |=[% 32
: — = — | 4 4 |
5,0) SR 1\ )
0.0 I \ /
The points P1 and P4 are endpoints of one [a fa )
|_0_+_7 0+ | [ _&\
diagonal and the points P2 and P3 are the Ps=Mpp =| 2 9 =l 4 |
endpoints of the other diagonal. B ’ ‘ kA J
M (0+s 0+s)(s s) \ )
1,4 =‘_ J— :‘_ —
L2 2 ) 22 2 \
M 0+ (ga a ( 3a P
23 :q_s,_s+ow C|S—7i\| d(Ps,Ps)= . -0
N
L2 2 ) (22) L4 2) U4 )
The midpoints of the diagonals are the same. 2 2
Therefore, the diagonals of a square intersect at - (g\l +q _\EiaD
their midpoints. :
P \}\4) L4 )
LetP1=(0,0),P2=(a0),and _ [a, 3% _}
16 1 2

a a .
P :|(— ,*& \‘ To show that these vertices

3| a 5\2 (T3a \2
2 2] d(P4,P6)=\/( -1+l "0l
form an equilateral triangle, we need to show \a=2) 3{
that the distance between any pair of points is the 4= 2 )
same constant value. |( a\|2 ( 3»a\|2
= - +
d(Pl,Pz)/= (xe-x)2+(y2-n) L4 4 )
= J(a-0)2+(0-0ff = 47-a a2+ 322 £1a
] ) ) 16162
P2,P3)= (x2- -
(P2,P3)= (xa-x1)“+(y2-y1) (3&1 " (ﬁa Y
(a V¥ (3a VP 0(Ps,Ps)= [l ——— | +| 50— ->—
= -ap+l -0l 4 4) L4 4 )

2
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|&
ﬁ

l2 ) L2 )
2 2 2

_ a 3a _ 4a _ a2:|a|
4 4 4

Since all three distances have the same
constant value, the triangle is an equilateral
triangle. Now find the midpoints:

Section 2.1: The Distance and Midpoint Formulas

Since the sides are the same length, the triangle

is equilateral.

Copyright © Z&I?Pearson Education, Inc.
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Chapter 2: Graphs

d(P1.P2\E (-4-27+(1-1)?

J=6)2+02
J%

6
d(P2,P3)¢F  (-4-(aP+3-17

/02 + (- 4)2
J16
4
d(PL,P3)F  (-4-2)7+(3-1)
V- 6)2+ (- 4)2
J36 16
J52
23

since[d (P1,P2) 12+ [d(P2,P3)1?=[d(P1,P3)]?,

the triangle is a right triangle.

d(P1,P2)F (6-(-1))+(@2-4?

JA9+4
J53
d(Pz,Ps)\% (4-6)%+(-5-2)?
(-2 +(-7)
JA+49
J53
d(P1,P3)\]é (4-(-1)+(-5-4)?

52+ (- 9)2
25+81

5

2

Since [d (P1,P2)]?+[d(P2,P3) ]2 =[d(P1,P3)]?,

the triangle is a right triangle.
Sinced (P1,P2)=d(P2,P3),the

triangle is isosceles.
Therefore, the triangle is an isosceles right

Section 2.1: The Distance and Midpoint Formulas

d(P1,P2)= (0-(-2))2+(7-(-1)?
=22 +82 = \J4+64 = /68
2J7

d (P2, P3) (3-07%+@2-77?

=32 +(-5)2 = \B+25
Nez!

d(P1,P3)=
(§-2)%+(2-(1
))3[=5% +3% 25+9
J3

Sinced (P2,P3)=d (P1,P3),the
triangle is isosceles.
since [d (P1,P3)]%+ [d (P2, P3)]?=[d (P1.P2)]?,

the triangle is also a right triangle.
Therefore, the triangle is an isosceles right
triangle.

d(P1,P2 \L (-4-7)2+(0-2)

triangle.
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Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas

(-12)° + (- 2)?

= 121+4= 125 A
55 F
d(P2,P3)=
(4-(2)7+@6-0) J
2 = 82 +6° = 64+36 " "

100
10

d(P1,P3)= (4-7)2+(6-2)

= (-3)2+4%= 9+16
25

ﬁTQ 9
T

5
since [ d (P1,P3)]%+[d (P2, P3)]?=[d (P1,P2)]?,

the triangle is a right triangle.

157 157
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Chapter 2: Graphs

Using the Pythagorean
Theorem: 902 + 902 = d 2
8100 + 8100 = d 2

16200 = d 2

d= 16200 =90 2 =
o J 127.28 feet

90, 90

Using the Pythagorean Theorem:
602 +60%=d 2
3600 + 3600 = d 2 — 7200 = d 2
d = /7200 = 602 = 84.85 feet

60, 60

a. First: (90, 0), Second: (90, 90),

Third: (0, 90)
)
(0,90 (90,90)
X
ol @Qh.0)

Using the distance formula: d
= (310.=90)* + (15 - 90)°
=V220% + (-75)% = V 54025

=5\/2_161 = 232.43 feet

¢. Using the distance formula:

Section 2.1: The Distance and Midpoint Formulas

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

Third: (0, 60)
y
(0,60) (6p,60)
X
(0,0) (60,0)

Using the distance formula:
d = ({80 - 60)° + (20 - 60)°

= 1202 + (- 40)2 =\[6000

40.J0 = 126.49 feet

Using the distance formula: d
= (230 - 0)2 + (220 - 60)2
2202 + 1602 =/ 74000

20,185 = 272.03 feet

The Focus 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 hours is:

=(30t )2 + (40t)?
/900t 2 + 1600t2
2500t

50t miles

40t
d

15miles 5280ft _ _ihr

68.

= 22 ft/sec

1lhr 1 mile 3600sec

d =V100% + (221 )?

Copyright@rd08&0e8rpea SenEI R Bf, Inc.



Chapter 2: Graphs Section 2.1: The Distance and Midpoint Formulas
d =4/(300 - 0) + (300 - 90)° =/10000 + 4848 feet
=V3002 + 210> =V 134100
=30~149 = 366.20 feet

159 154
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Chapter 2: Graphs

22t

a. The shortest side is between P1 = (2.6, 1.5)

and P2 = (2.7, 1.7) . The estimate for the

desired intersection point is:

x1+x2,y1+y2\:(@+2;7vg+u\
l22ll2 2l - -

Using the distance formula:
= J(2.65 -1.4)2 + (16 - 1.3)2

/1.5625 + 0.09

f1.6525

1.285 units

Let P1 = (2007, 345) and P2 = (2013, 466) . The
midpoint is:

X1 + X2 Ml + ){2
(x,y)="5"—

2 2
2
4020 , 811
22
(2010, 405.5)

The estimate for 2010 is $405.5 billion. The
estimate net sales of Wal-Mart Stores, Inc. in
2010 is $0.5 billion off from the reported value
of $405 billion.

For 2003 we have the ordered pair
( 2003,18660) and for 2013 we have the ordered

Section 2.1: The Distance and Midpoint Formulas

pair ( 2013,23624) . The midpoint is

2003 +2013 18660 + 23624
( year, $) = > , >

4016 A 42284
22

(2008,21142)
Using the midpoint, we estimate the poverty
level in 2008 to be $21,142. This is lower
than the actual value.

Answers will vary.

To find the domain, we know the denominator
cannot be zero.

X-5=0

2x =5

x:§2

So the domain is all real numbers not equal to

) "y

x2-7x-20=0

(3x+5)x-4)=0
(B3x+5)=00r(x—-4)=0
5
Xx=-"3 orx=4

So the solution setis: - 53 4

(7 +3i )(1- 2i) = 7 - 14i + 3i - 6i°

7 - 11i - 6(-1)
7-11i +6
13 - 11

5(x—3)+2x26(2x-3) -7
bx—15+2x=212x - 18 -
77x-15212x-25
-5x =2 -10
<2
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Chapter 2: Graphs

Section 2.2

1.

10.

d

c

2(x+3)-1=-7

2(x+3)=-6
Xx+3=-3
X=-6

The solution set is {—6 )

x2-9=0

2

:9\/_
X=x 9==%

3,

The solution setis -3,3.

. intercepts
.y=0

. y-axis

.4

. (-34)

. True

. False; the y-coordinate of a point at which the

graph crosses or touches the x-axis is always 0.
The x-coordinate of such a point is an

x-intercept.

False; a graph can be symmetric with respect to
both coordinate axes (in such cases it will also
be symmetric with respect to the origin).

For example: x 2, y2 =1

13. y:x4— \/_x

0=0%- Vo 1=14-4  a=)*- 2
0=0 1#0 4#16- 4
K

15.

16.

17.

18.

19.

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

y2=x249
32=0%+9 02=32+9  02=(-3)2+9
9=9 0#18 0#18

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

y3:x+1
.3

3,=0+1 3=-1+1

8#2 1=1 0=0
The points (0, 1) and (-1, 0) are on the graph of

the equation.
x 2+ y2 =4

S

02 +22=4 (-22+22=4  (2)"+(2) =4

4=4 8#4 4=4

(0,2)and (\/E \6) are on the graph of the
equation.

x2+4y2=4
02 +4- 12=4 22+44. 02=4 22+4( ,4 )%=

4=4 4=4 5#4
The points (0, 1) and (2, 0) are on the graph of
the equation.

>¥-i|:1t)érJEeZpt: y-intercept:
0=x+2 y=0+2
-2=X y=2

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

The point (0, 0) is on the graph of the
equat_i~

fopﬁm@&%ébqerpgaHééHq?amthﬁ, Inc.



Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry
14. y=x3-2k

0=0%-20y 1=1®-21  -1=13-21
0=0 1# -1 -1=-1
The points (0, 0) and (1, 1) are on the graph of y=x-6
the equation. x-intercept: y-intercept:
0=x-6 y=0-6
6=x y=-6
162 162
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

The interceptsare 6, 0) and (0, -6) . y=x°-1x
YA intercepts: 0 y-intercept:
3 E =x4-1 =0%-1 y
= (6’ 0) 2 _ 1 =-1
I T Y Y T O Vo A% -1
-3 X==x
The interceptsare -1,0),(1,0),and 0,-1).
W oy=x*-1
5
/
y=2x+8 :
x-intercept: y-intercept: =5 (-1,0)
=2x+ =2(0)+8y (0,-1) »
82x=-8 _g i
X = -4 -5
The interceptsare -4, 0)and (08). 9
YA y=x"-9x
10 Z/ Oy 8= 2x + 8 intercepts: 0 y-intercept:
(0.8) =x2-9 =0%-9 y
: 2 =9 =-9
(—4,0) — " X==3
_110 e B == 1|0 > The interceptsare -3,0),(3,0),and 0, -9).
® YA Y = Xz -9
10 L
y=3x-9 B
x-intercept: y-intercept:
=3x- =3(0)-9y
93x=9 - g
x=3

The interceptsare 3,0)and (0,-9).

Y y=-x+4

10 x-intercepts: y-intercepts:
0=-x+4 =-(0)%+4
224 y=4

N N 1 T Y e X =2
-10 (3,0) 10
(0, -9) y=3x-9
163 143
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Chapter 2: Graphs

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

3[(0,4)

y=- x2 +1
x-intercepts: y-intercept:
0=-x>+1 y=-(0)2+1
X2 = 1 y=1
Xx=z1
The intercepts are ( -1,0), (1,0) ,and  0,1).
YA
5 -
(0,1)
—5(-1,0)
—5
27. 2x+3y=6
x-intercepts: y-intercept:
2x+3(0)=6 2(0)+3y=6
2x=6 3y=6
x=3 y=2
The interceptsare ( 3,0) and (0, 2) .
YA
5 —
- 2x + 3y =6
(0,2) \
[ 11X
& -0
_5 —

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

5x+2y=10
x-intercepts: y-intercept:
5x+2(0)=10 5(0)+2y=10
5x=10 y=10
X=2 y=>5
The interceptsare 2, 0) and (0, 5).
Y
(0,5)
Sx +2y =10
(2,0)
I N N Y Y A .
-5 5
~8
9x2+4y=36
x-intercepts: y-intercept:
9x2+4(0)=36 9(0)2+4y:36
9x2=36 y =36
2_y y=9
X=%2
The interceptsare  -2,0), (2,0),and (0,9).
Y
10 (0,9)
2,00 Fl@.o
1 (I [ ) ( l |) L1 X
—10 | 10
C | 9x% + 4y = 36
4x 2+ y=4
x-intercepts: y-intercept:
H2+0=4 4(0) +y=4
ax% =4 y=4
2_4
x=%1
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Chapter 2: Graphs

The interceptsare ( -1,0), (1,0),and (0, 4) .
YA
5 -

(0,4)

b
i
=
N—r

I

4x* + y =4

[\(1,0)

1111 X

31. y
b)=(3,4 5
[

-

T IrIrrs

| L

5

3G9
L

I I
>

s

°
©=3,-49-5

°
@=G,-4)

Y
5
b)=(-5,3)
°

EECE |

(5.3)
.

=5

®
(©)=(5,-3)
32 -
33, .

R

2,1
L]
[

O R
5

°
@=(5-3)

-5 4
@=(2-1)

-5

©=42)
°

Section 2.2: Graphs of Equations in Two Variables; Intercepts

Y

(@=#2)
)

rr1r1riTm-°

T

-5

L]
(b)=(4,-2)

=5

(©=(52)

(45 _2)

T T T

@=62

-5

(0)=(-5,-2)

I T T
X
5

(5.-2)

1T

-5

Y
5

@=-11

3

=11
®

T T
>

-1-D

-5

- 5
~®)=(,-1)

36.

b
@=(3.4 5
[ ]

R

| I I I I

©=6,4
®

N Y .
>

e
3,4 5-b)=G,-4)

37.
38. y

©=(40
(b)=(4,0)

=5

-5
CopyrightBrd08&0e8rpea SEHEd A8 T, Inc.
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

(@)=(0,3)
©=(0.3)

T T O ™
-5 5

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

=
39.

YA
5 —
@=(3,0 [ (=30
3,00 [®=0@0)
-5 5

T TTT

=5

40.
a. Intercepts: ( -1,0) and (1,0)

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

a. Intercepts: (0,1)

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

a. Intercepts: (— I ,0) ,(0,1), and (ﬂ ,0)

Symmetric with respect to the y-axis.

a. Intercepts: ( -2,0), (0, -3),and ( 2,0)

Symmetric with respect to the y-axis.

a. Intercepts: ( 0,0)
Symmetric with respect to the x-axis.

46. a. Intercepts: (-2,0),(0,2),(0,-2),and (2,0)

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

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

166 166

a. x-intercept: [ -2,1] , y-intercept 0
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.

a. Intercepts: none
Symmetric with respect to the origin.

a. Intercepts: none
Symmetric with respect to the x-axis.

_gl\llYFllflg X

53.

54. Y

a. Intercepts: ( -4,0),(0,0), and (4,0)
Symmetric with respect to the origin.

Copyright@rd08&0e8rpea SenEI R Bf, Inc.



Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

165 145
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Chapter 2: Graphs

57. y2=x+4
x-intercepts: y-intercepts:
0“=x+4 y“=0+4
-4 =X y2 =4

y=12
The intercepts are ( -4, 0), (0,-2) and (0, 2).

Test x-axis symmetry: Lety = -y
~y)=x+4

yZ:x+4same

Test y-axis symmetry: Let x = = x
y 2= _x + 4 different

Test origin symmetry: Letx=-xandy=-y.

~y)P=-x+4

y2 = - X + 4 different

Therefore, the graph will have x-axis symmetry.

2

y =x+9
x-intercepts: y-intercepts:
(02=-x+9 y* =0+9
0=-x+9 y?=9
Xx=9 y=4%3

The intercepts are ( -9,0), (0, -3) and (0,3) .
Test x-axis symmetry: Lety = -y

-y )P =x+9

y2=x+95ame

Test y-axis symmetry: Let x = — x
y 2 = _y + 9 different

Test origin symmetry: Letx=—-xandy=-y.

~y)P=-x+9

y 2 = - x + 9 different

Therefore, the graph will have x-axis symmetry.

y=3x/
x-intercepts: y-intercepts:
0=3x y=3=0
0=x

The only intercept is ( 0,0) .
Test x-axis symmetry: Lety = -y
-y :g_x different

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

Test origin symmetry: Letx =—xandy=-y

y=3x=F
xyzfgxsame

Therefore, the graph will have origin symmetry.

y="4

X-intercepts: y-intercepts:
0=%x y=xlb=0
0=x

The only intercept is ( 0,0) .
Test x-axis symmetry: Lety = -y
y= R/x different

Test y-axis symmetry: Let x = — x
y= 5\/— X = —\?_x different

Test origin symmetry: Letx=-xandy=-y

y=8x=—F
xyé/gxsame

Therefore, the graph will have origin symmetry.

x2+y-9=0
x-intercepts: y-intercepts:
x2-9=0 02+y-9=0
X2 = 9 y=9
X =3

The intercepts are ( -3,0), (3,0),and (0,9) .
Test x-axis symmetry: Lety = -y
x2—y—9:0different
Test y-axis symmetry: Let x = = x

-x)2+y-9=0

x2+y—9:Osame

Test origin symmetry: Letx=—-xandy=-y

-x)?-y-9=0

2. y — 9 = 0 different

Therefore, the graph will have y-axis symmetry.

CopyfrR 80262 Pd&rBsAEAnERISRtIRE, InC.



Chapter 2: Graphs

62. x2—y—4:O

x-intercepts: y-intercept:
x2-0-4=0 02-y-4=0
X2 =4 -y=4
X=+2 y=-4

The interceptsare ( -2,0),(2,0),and (0, -4).
Test x-axis symmetry:
Lety=-y
x2-(-y)-4=0
X2+y—4:0different
Test y-axis symmetry: Let x = = x
(-0 1=y -4=0

x2—y—4:03ame

Test origin symmetry: Let x=—-xandy=-y
(-1)=(-y)-4=0

x2+y—4:0 different
Therefore, the graph will have y-axis symmetry.

63. 9x2+4y 2=36
x-intercepts: y-intercepts:

ox?+4(0)°=36 9(0)°+4y*=36

%2 =36 4y2 =36
x2 =4 y2 =9
X = +2 y=4+3
The intercepts are ( -2,0), (2,0), (0, -3) , and

(0,3).
Test x-axis symmetry: Let y=-y

ox 2 +4(-y)?>=36
9x2+4y2:36same
Test y-axis symmetry: Let x = —x
9(-x)’+4y?=36
9x2+4y2=365ame
Test origin symmetry: Let x=-xandy=-y

9(-x)2+4(-y)’>=36

165 165

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

64. 4x 2 + y2 =4
x-intercepts: y-intercepts:
42 +0%=4 4(0)2 +y?=4
4% =4 v =4
X2 =1 y =42
x==%1

(

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

)
(0,2).
Test x-axis symmefry: Let y=-y

ax?+(-y)*=4
4x2+y2:4same
Test y-axis symmetry: Let x=-x

4(-x)?+y*=4

4x2+y2:4same
Test origin symmetry: Let x=—-xand y=-y

4=x) %+ (-y)7=4
4x2+y2=4same

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

65.y=x - 27
x—intergepts: y—integcepts:
0=x"-27 y=0"-27
X3 =27 y=-27
X=3

The intercepts are ( 3,0) and (0,-27) .
Test x-axis symmetry: Let y=-y
-y=X 3~ 27different

Test y-axis symmetry: Let X=-X
y=(-x°-27

y=- x3 - 27 different
Test origin symmetry: Let x=-xand y=-y

Copyr i8d2e2Pd&BsAsan&AksAtiRg, Inc.



Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry
9x2+4y2:365ame

Therefore, the graph will have x-axis, y-axis, and -y=(- X)S -2
origin symmetry. y= x3 + 27 different
Therefore, the graph has none of the indicated
symmetries.
166 166

CopyfrR 80262 Pd&rBsAEAnERISRtIRE, InC.



Chapter 2: Graphs

66. y=x-1
X-intercepts: y-intercepts:
0=x*-1 y=0%-1
X4 =1 y=-1

X =l c )yc, )

The interceptsare -1,0 ,1,0 ,and 0, -1.

Test x-axis symmetry: Let y=-y

y= x* - 1 different

Test y-axis symmetry: Let x = — X
=(-0*-1

y= x* - 1 same

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

y=(-%*-1

y= x* - 1 different

Therefore, the graph will have y-axis symmetry.

y =X 2_3x-4
x-intercepts: y-intercepts:
0=x2-3x-4 y=02-3(0)-4

0:‘x—4 ‘x+1 y=-4
Xx=4 orx=-1
The intercepts are ( 4,0), (-1,0),and (0, -4) .
Test x-axis symmetry: Lety = -y
y=x2 — 3x — 4 different
Test y-axis symmetry: Let x = — X
=(-x)2-3(-x)-4
=x 2 + 3x - 4 different
Test origin symmetry: Letx = —-xandy= -y
2
y=(-x)“-3(-x)-4
y:x2 + 3x — 4 different

Therefore, the graph has none of the

indicated symmetries.

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

Test x-axis symmetry: Lety = -y
y= x2 + 4 different

Test y-axis symmetry: Let x = — x
=(-x?+4

y:x2+45ame

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

y=(-x)°+4
y= %2 + 4 different
Therefore, the graph will have y-axis symmetry.

3X 5
y= X%
+9
x-intercepts: y-intercepts:

T 3x 3(0) _0
0= > y:—zu— ===0
X“+9 0“+9 9
3x=0
x=0

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

3X
—y:.
x2+9

different

Test y-axis symmetry: Let x = = x
_ 3=,
y= ( - X)2 +9
3x .
y=-—— different
X2 +9
Test origin symmetry: Letx=—-xandy=-y

3(=x)

—y:('X)2+9
e
X249

y=2—3X same
X +9

Therefore, the graph has origin symmetry.
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Chapter 2: Graphs

68. y= X2+ 4
x-intercepts: y-intercepts:
0=x2+4 y=0%+4
X2 =4 y=4

no real solution
The only intercept is ( 0,4) .

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

168 168
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

Test_y-axis symmetry: Let x =—Xx

y= X% =4
2X ~(=x)}
x-intercepts: y-intercepts: 2
X% -4 02-4 -4 y:('xé() -°
0=" 2x y=20) =0 9
=x -9 different
x2-4=0 undefined y
Test origin symmetry: Let x=-xandy=-y
2 _
X“= 4 3
X =2 =(=x
The intercepts are ( —2,0) and ( 2,0) . —y=(-%?-9
Test x-axis symmetry: Lety = -y 3
—y=2=% ifferent R
y 2X X
Test y-axis symmetry: Let x = — X y= X2 - 9 same
—x)> -4 Therefore, the graph has origin symmetry.
y=
2(-x) y= X+ 1
—2_y 20
X
y=-— - different . .
2X x-intercepts: y-intercepts:
Test origin symmetry: Letx = —-xandy=-y 4 04—+1 1
=+l y=" "=
(x)*-4 0= 2° 2(0° o
4 _ .
-y=2(-x) X'=-1 undefined
2 =4 no real solution
- =__'27 There are no intercepts for the graph of this
2 _, equation.
y =X—2-— same Test x-axis symmetry: Lety = -y
X
Therefore, the graph has origin symmetry. y= Xt 1
_ different 2x°
y= X3 2 _ Test y-axis symmetry: Let x = — X
9 Y
x-intercepts: y-intercepts: =(=x)"+1
;x3 20 3. 0. 2(-x)°
0= y= = =0
2 2
X“=9 0°- - . .
3.0 9 9 The only intercept is ( 0,0) .
X" =
x =0 Test x-axis symmetry: Lety = -y

169 169
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Chapter 2: Graphs Section 2.2: Graphs of Equations)ia 'I_;_vio Variables; Intercepts; Symmetry

y= -3 =—"" different
y= X3 different Test origin symmetry: Letx = —-xandy=-y
— 4
—y=(zx)"+1
2(-x)°
—y=x*+1
-2x°
o Xgt1
2 = same
) 9 2X5

Therefore, the graph has origin symmetry.

170 170
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y=x
1
| 1 2 | ¥
2 —>0,0) 2
=—=10 1 E
r ok
X =y?
Y
5_
L, 1)
I o A A
=5 (0,0)p 5
[(1,-1)
r
y= xJ
y
5_
B 4,2
:(1,1)( )
Ll i X
=5 (0,0)F 5
F
1
y= X
B
5

Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

If the point ( a, 4) is on the graph
ofy:x2+3x,thenwe have
=a’+3a
—a’+3a-4
=(a+4)(a-1)
a+4=0 ora-1=0
a=-4 a=1
Thus,a=-4ora=1.

If the point ( a, =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=-50ra=-1.

For a graph with origin symmetry, if the point (
a ,b) is on the graph, then so is the point
-a, -b) . Since the point (1, 2) is on the graph
of an equation with origin symmetry, the point
-1, —2) must also be on the graph.

For a graph with y-axis symmetry, if the point

a ,b) is on the graph, then so is the point

-a ,b) . Since 6 is an x-intercept in this case, the
point ( 6,0) is on the graph of the equation. Due
to the y-axis symmetry, the point ( —6,0) must

also be on the graph. Therefore, —6 is another x-
intercept.

For a graph with origin symmetry, if the point (
a ,b) is on the graph, then so is the point

- a, -b) . Since —4 is an x-intercept in this case,
the point ( =4,0) is on the graph of the equation.

Due to the origin symmetry, the point ( 4,0)
must also be on the graph. Therefore, 4 is
another x-intercept.

For a graph with x-axis symmetry, if the point (
a ,b) is on the graph, then so is the point
a, —b) . Since 2 is a y-intercept in this case, the
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

Test origin symmetry: Letx =—-xandy=-y
(=x)2+(=y) 2= (=x))P=(~x) 2+ (-yP?

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. (x2+y2+x)2:x2+y2
different
2 2 2 2.,.2 . .
a. ( XT+y " =X ) =Xty Thus, the graph will have x-axis symmetry.
x-intercepts:
x2+(0)2—x)2:x2+(0)2 a.16y2:120X—225
X-intercepts:
x2-x )=y 16 y2 = 120( 0) - 225
2__
4_ 53 4x2242 16 y© = -225
1oa3=0 y2=—2516
3 _ .
x(x-2)=0 no real solution
x3=0 or x-2=0 y-intercepts:
x=0 x=2 16( 0)? = 120x - 225
y-intercepts: =120x - 225
(0 +y2-0)=(0F +y2 ~ 120 = -225
- 225 15
2\2_ .2 x=—"120" = 8
y2 )=y (15
The only intercept is 0 .
y=y T
8
Y - y2 -0 Test i try: Let
Test x-axis symmetry: Lety = -y
v2(¥*-1)=0

2
16( -y )% = 120x - 225
y2=0o0ry?-1=0 (-y)

y:O y2:1
y=%1

16y 2 = 120 - 225 same

Test y-axis symmetry: Let x = -
2

x16y =120(-x)-225

The intercepts are ( 0,0), (2,0), (0,
16y 2 = -120x - 225 different

-1),and (0,1).
Test origin symmetry: Letx = —-xandy=-y

16( -y )2 =120( - x) - 225

Test x-axis symmetry: Lety = -y

(X2+(—y)2—X)2=X2+(—y)2 2
16y =-120x - 225 different
(x2+y2—x)2:x2+y2 same 2+y2+x)2=x2+
Test y-axis symmetry: Let x = — X y2
(-x)2+y2-(-x)P=(-xP+y2 X different
173
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

Thus,
the
85. a. graph y
will o
have
X-axis
symm
X
etry. 11111||||J§;

U‘
I T T I T

y=vx?

y=|x|

TR T AT
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Chapter 2: Graphs Section 2.2: Graphs of Equations in Two Variables; Intercepts; Symmetry

Yi -
Answers will vary

Answers will vary
Answers will vary.

I 7 Y Case 1: Graph has x-axis and y-axis symmetry,
= = show origin symmetry.
(x,y)ongraph — (x,-y) ongraph
(from x-axis symmetry)

x, -y )ongraph — ( = x, —y) on graph

from y-axis symmetry)

L. i

T T TT

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)

y=x? andy= | x| are the same. Since the point ( - x, y) is also on the graph,

b. Since V2 =| x| for all x, the graphs of

’ the graph has y-axis symmetry.
c. Forys= }/;) , the domain of the variable

isx =0 ; fory=x, the domain of the
variable x is all real numbers. Thus,

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

X,y ) ongraph — (- x,y) on graph

Jx )2 =xonly for x = 0. from y-axis symmetry)
d. Fory= szm_ez range of the variabley isy 20 —Xy ) o-n graph — (x, ~y) on graph

; fory =x, the range of the variable from origin symmetry)

y is all real numbers. Also, XAE X only if x Since the point ( X_’ - y) Is also on the graph,

the graph has x-axis symmetry.
>0 . Otherwise, x° = Jx_ .
= ' ' Answers may vary. The graph must contain the
86. Answers will vary. A complete graph presents points ( _2,5) , ( _1,3) _and ( 0, 2) _For the

enough of the graph to the viewer so they can graph to be symmetric about the y-axis, the graph

“see” the rest of the graph as an obvious

continuation of what is shown. must also contain the points ( 2,5) and (1,3)

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

87. Answers will vary. One example: L
For the graph to also be symmetric with respect to

the x- axis, the graph must also contain the points

(-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

175
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necessarily have the third. Therefore, if the
original graph with y-axis symmetry also has x-

172
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Chapter 2: Graphs

axis symmetry, then it will also have origin
symmetry.

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

-196= (- 1)(196) = 14i

x%-8x+4=0
2 _gx=-4
2_gx+16=-4+16
x-4)?=12

4=+ 17

>
TRT
I N
o+
N 47
CS.-

Section 2.3
undefined; 0
3;2

x-intercept: 2 x+3(0) =62
X=6
=3
y-intercept: 2(0)+3y =6
3y=6
=2

True

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

:32—x+5;_2

Copyrhtr@td@e20d srbea n:seudédmﬁ )

Section 2.3: Lines

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

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

10.d
11.c
12.b
13.a. Slope= i
- =2
0
If x increases by 2 units, y will increase
by 1 unit.
14. a. Slope:—1ﬂ - - 1
-2-0 2
If x increases by 2 units, y will decrease
by 1 unit.
1-2 1
.a. Slope=="—""7=-7%
15. a p 1-(-2) 3
If x increases by 3 units, y will decrease
by 1 unit.
16. a. Slope = —2 =l
2-(-1) 3

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

by 1 unit.
17. Slope = %2?% =%:—32 = —%
2 1

YA
8.—

-
2




Chapter 2: Graphs Section 2.3: Lines

True; 2(1)+(2)?:4

2+2=4
4=4True

172 172
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Chapter 2: Graphs Section 2.3: Lines

22. Slope:i%g?% :_25;_24 -

Yo
1l
o

¥

|
[

1 23. Slope = %2?% = 1__2E_21) 2_—% undefined.

-1,2)¢

T L1l
-5 5

T 1T 1T 177

-1,-2)¢

=
N

Il
o
N

<
N

|
<
[

<

N

|

Slope = X2 Slope =
bndefined. x2-x12-20

Yy
5

e

2,2)

[ [
-5 2,0) 5

|

A\

T T T

- 7

Yo— Y1 -1-(-1)=0= 25. P=(12);m=3;y-2=3(x-1)

Slope = X2 _ y

—x; 02-(-3)5 8

173173 -5 -%
Copyrightr@n@e20dsrbeasand )



Chapter 2: Graphs Section 2.3: Lines
y
5

-

A I

T Y .

3-D) @2 -D

S5+

174 174
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Chapter 2: Graphs

()

26.P= 21;m

=4;y-1=4(x-2)

P=(13);m=-5

FrTyrrr 7171 =

2

y-3=-5° (-

] A
ok
29. P=(-1,3);m=0;y-3=0
YA
5_
S P=-13)} -
I I I
S

()

30.P= 2-4 ;m=0;y=-4

Yy
i

[ .3

P = (2.4)

Section 2.3: Lines

P =(0,3); slope undefined ; x =0

)
5

P=(0,3)4

L1111

TS

[ O

-5

_5‘

L

(note: the line is the y-axis)

P = (-2,0); slope undefined x = -2

| I O O |
5

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

If x increases by 1 unit, then y increases by

4 units.

Answers will vary. Three possible points are:
x=1l+1=2andy=2+4=6

2,6)

=2+1=3andy=6+4=10

3,10)

Copy¢ihtr@i@e20d rBensandadieratian, Inc.



Chapter 2: Graphs Section 2.3: Lines
Xx=3+1=4andy=10+4=14
4,14)

175 175
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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:
Xx=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)
4 .
Slope = '3 ; 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)

Section 2.3: Lines

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)
-1
Slope = -1==1""; 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)
Xx=6+1=7andy=-1-1=-2
7,-2)
(0, 0) and (2, 1) are points on the line.
k31
Slope = - 5
0 =
y —intercelot isO;usingy=mx+b:
y=_x+0
2
y=X
O0=x-2y

—2y:Oory:lZX

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

Slope = = =—l =-d
-2-0 -2 2
y -interceptis O; usingy =mx + b :
1

Cop\ightr@hr09&2PdsrBeafsdudadingtion, Inc.



Chapter 2: Graphs Section 2.3: Lines

-2 == 2X
Slope = =2 =—17; point: ( -2, -3)
+02y=-x
If x increases by 1 unit, then y decreases by 2 +2y=0
units.

1
X+2y=00ry=—-"2xX

175 175
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Chapter 2: Graphs

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

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

ty=20ry=-x+2

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

Slope:—2 1.1
2-(-1) 3
Usingy —y1=m (X —x1)
-1=13(x- (1))
y—1=13(x+1)
yo1=tal

3 3
y=lax+’s

1 _4
-3y=-4ory= 3x+ 3

y-yr=m(X-x1),m=2
y—-3=2(x-3)

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

2x-y=3o0ry=2x-3

y-yr=m(x-x1),m=-1

y-2=-1(x-1)
y-2=-x+1
=—-x+3

+y=3o0ry=-x+3
y-yr=m(x-x1),m=-

12)/-25-120(—1)

1 1

Section 2.3: Lines

y-yr=m(x-xi1),m=
ly-1=1(x-(-1))
-1=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
3Xx—-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
2 .
Slope = = =3 ; containing (1, -1)

y-yr=m(x—x1)

3
y+1:-5&+ 2
3 3
_ 2 1
y=- X-
3 3
2 1
Xx+3y=-lory=—-3=—x=3

[HEN

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

y-yr=m(x-
m)l
2

1 1

Cop\ightr@hr09&2PdsrBeafsdudadingtion, Inc.



Chapter 2: Graphs Section 2.3: Lines
y= x= 2 2 2

1,5 1 1
y=-Txw x-2y=lory= 2x=

2 2 2

+2y=5my=—121+52

177 177
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Chapter 2: Graphs Section 2.3: Lines

Containing (1, 3) and (-1, 2) x-intercept = —4; y-intercept = 4
m=2-3-=1 =1 Points are (-4, 0) and (0, 4)
-1-1 -2 2 m= =0 _4_4
—vi=m (% 0-(-4) 4
y-y ml(x Xt) = x4
y—3:E(x-1) by=1x+
1 1 4y=x+4
YT3=5%7% —y=-4ory=x+4
1.5
y= _2 X+ E Slope undefined; containing the point (2, 4)
1 5 This is a vertical line.
X—2y=-5o0ry :-2x + 5 = 2No slope-intercept form.
Containing the points (-3, 4) and (2, 5) Slope undefined; containing the point (3, 8)

This is a vertical line.

m=2-4 =1 x =3 No slope-intercept form.
2-(-3) 5 ) _
y-y1=m(x-x1) Horizontal lines have slope m = 0 and t_ake the
1 formy =b . Therefore, the horizontal line
y-5= g(x =2 passing through the point ( -3,2) isy=2.
y-5= g X —% Vertical lines have an undefined slope and take
1 23 the form x = a . Therefore, the vertical line
y=gx +? passing through the point (4, -5) isx=4.
X-5y=-230ry= 1,2 Parallel to y = 2x ; Slope = 2
5 5 Containing (-1, 2)
Slope = —3; y-intercept =3y y-yr=m(x-x1)
=mx+b y—2=2(x-(-1))
=-3x+3 y-2=2x+2->y=2x+4
3X+y=30ry=-3x+3 2x-y=-4ory=2x+4
Slope = -2; y-intercept=-2y Parallel to y = =3x ; Slope = —3; Containing the
=mx+b point (-1, 2)
y=-2x+(-2)

y-yr=m(x-x1)
2x+y=-20ry=-2x-2 y-2=-3(x-(-1))

. ) y-2=-3x-3-y=-3x-1
x-intercept = 2; y-intercept = -1

Points are (2,0) and (0,—1) +y=-lory=-3x-1
m=-1-0=___ -1=1
0-2 -2 2
y=mx+b
1
= 2x-1
178 178
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1
X=2y=2o0ry="2x-1

179 179
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Chapter 2: Graphs

Parallelto 2x -y =-2; Slope = 2
Containing the point (0, 0)
y-yr=m(x-
X1)y—-0=2(x
-0)y=2x
2x—-y=0o0ry=2x

Paralleltox-2y=-5;

Slope = l2 ; Containing the point ( 0,0)

y-yr=m(x-x1)
y-0=_(x-0)—y=_x
2 2

Parallel to x =5 ; Containing (4,2)
This is a vertical line.
= 4No slope-intercept form.

Parallel to y = 5 ; Containing the point (4, 2)
This is a horizontal line. Slope =0
=2

1
Perpendiculartoy = 2 x + 4; Containing (1, —2)

Slope of perpendicular = -2
y-yr=m(x-x1)
-(-2)=-2(x-1)
y+2==-2X+2—>y=-2X
X+y=0o0ry=-2x

Perpendicular to y = 2x - 3 ; Containing the
point (1, -2)

Slope of perpendicular = —lz

y-yi=m(x-x1)
1

-(-2)=- 26~ D)

74.

Section 2.3: Lines

Perpendicular to 2x + y = 2 ; Containing the
point (-3, 0)

Slope of perpendicular = l2
y-yr=m(x-x1)
y-0=22 - (-3) - y="Lox

3 1 3

+ 2x-2y=-30ry= 2x+ 2

Perpendicularto x - 2 y = =5 ; Containing the
point (0, 4)
Slope of perpendicular = -2
y=mx+Db
y=-2x+4
2x+y=4dory=-2x+4

Perpendicular to x = 8 ; Containing (3, 4)
Slope of perpendicular = 0 (horizontal line)
y=4

Perpendiculartoy =8 ;

Containing the point (3, 4)

Slope of perpendicular is undefined (vertical
line). x = 3 No slope-intercept form.

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

8

., s)
0,3)
I T Y T 3
-5 5
-2

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

Cop\ightr@hr09&2PdsrBeafsdudadingtion, Inc.
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x+2y:—3ory:—%x—_2

181 181
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Chapter 2: Graphs Section 2.3: Lines

75.%y:x—l;y:2x—2 79.x+2y:4;2y:—x+4—>y:—%x+2

Slope = 2; y-intercept = -2

y Slope = - 1 ; y-intercept = 2

2
y
S

76. Lx+y=2; y=-1 x+2

3 3
1 80-_X+3y:6;3y=x+6—>y:%x+2

Slope= -3 ;y-intercept = 2
Slope :% ; y-intercept = 2

7.

Y 81. 2x—3y=6;—3y=—2x+6—>y=2—3x—2

3

S_

C 2, . _
(0,2) 2,3) Slope = =3 ; y-intercept = -2

|/_1||[|>x

&« 5

78. y=2x+ 1‘2 : Slope = 2; y-intercept = 12

182 182
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. y=-1: Slope = 0; y-intercept = —1
823x+2y:6;2y:—3x+6—»y:—§x+3 86. y=-1:Slope = 0; y-intercep

3 YA
Slope = == 2 ; y-intercept =3 5
YA :

S T O N Y A T

B =2 3>
0,3) ©,-HL
N B B I~
=5 -5

87. y=5; Slope = 0; y-intercept =5

x+y=1;y=-x+1Slope=

A
Y

—1; y-intercept=1
YA L

T Y T Y 3
5

! R
I I [ 2

-2 (1L ON\_ 2
L 88. x=2; Slope is undefined

y-intercept - none

2 YhAoA
5_
X-y=2;y=x-2Slope= B
1; y-intercept = -2 B

y T T R
S5+ v

89. y-x=0;y=x
Slope = 1; y-intercept =0

x = =4 ; Slope is undefined y-

intercept - none

A YA
5

[ T A R
5
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Chapter 2: Graphs Section 2.3: Lines

90. x+y=0;y=-X 93.a. x-intercept: 2x+3(0)=6
Slope =-1; y-intercept =0 2%x=6
. X=3

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

> 3y=6
y=2
The point ( 0,2) is on the graph.
-5
b. y
5_..
91. 2y-3x=0;2y=3x—y=3X +
3 2
Slope = _; y-intercept =0
2
YA
5
—- #@2,3)
0,0)
—= R AE— > 94.a. x-intercept: 3x-2(0)=6
n 3X=6
B X=2
=S The point (2, 0) is on the graph.
-intercept: 3(0) -2y =6
92.3x+2y:O;2y=—3x—>y=—§x y P ( ) y_
5 -2y=6
3 y=-3
Slope = - 2 ; y-intercept=0 The point (0, -3) is on the graph.
Y
sk b. y
L 5
23N
PN X
) (0, 0) 5
C @) !
i

185 185
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Chapter 2: Graphs

a. x-intercept: -4 x +5 (0 ) =40 -4
x =40
x=-10

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

y-intercept: -4 (0 ) +5y =40
5y =40
y=8
The point ( 0,8) is on the graph.

-10

a. x-intercept: 6x -4 (0) =24
6x=24
X=4
The point ( 4, 0) is on the graph.

y-intercept: 6 (0) -4y =24

—-4y=24
y=-6
The point ( 0, -6) is on the graph.
b. Y
4

L1111
-5

(0, 4;)/

Section 2.3: Lines

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

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

2y=21
2
y=
2
The point ( 0, le\ ison the Fraph.
L 2)
N

10

I
=5

_8_

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

x=18
18
x=—5
The point ( ‘18 , 0\ is| on the graph.
\5 )
y-intercept: 5 (0 ) +3y =18
3y=18
y=6
The point (0, 6) is on the graph.
b. Y
‘Q—
(0,6)R
IR I A NI
=5 | /18 5
B (?.0)\‘
-10F
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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)
5\‘(2.0)
Y O | ] I

-5 5

=5

a. x-intercept: x — 23 (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

L
[ =
(=)
X

L1111
=5

I

(0, —i) -6

Section 2.3: Lines

a. x-intercept: 0.2x-05(0)=1
02x=1
X=5

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

y-intercept: 0.2 (0) -05y=1

-05y=1
y=-2
The point ( 0, —2) is on the graph.

| L L L

(5,0)
Lo s o o T e o o )

/:(o. -2)

a. x-intercept: -0.3x+0.4(0) =12
-0.3x=12
Xx=-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.

s/
0,3) Iz

71711

The equation of the x-axisisy = 0. (The slope
is 0 and the y-intercept is 0.)
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Chapter 2: Graphs Section 2.3: 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.

188 188
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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=Xx+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.

y:__l3x+1orx+3y:3

Intercepts: (0, -1) and ( -2,0) . Thus,

slope:—lz_
1
y=- 2x-lorx+2y=-2
Pl:(_2:5),P2:(1,3):m1_5_3_—:—2
-2-1 -3 3
3-0 3
P2:(1,3),P3:(—1,0): m2=1- -1 =2
()

Sincem1 - m2 = -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 = (4,1) , P3= (2,2) ,Pg= (5’ 4)

m :_‘('_1). :2; m = _‘1:3;
3

Section 2.3: Lines

P1=(-1,0),P2=(23),P3=(1,-2),Ps4=(41)

3 4-1
Opposite sides are parallel (same slope) and
adjacent sides are perpendicular (product of slopes
is —1). Therefore, the vertices are for a rectangle.

P1=(0,0),P2=(13),P3=(4,2),P4=(3,-1)

m:_&'o =3:m = 2___3:—1;
12 1-0 28 4-1 3

m:__l_ =3''m= __1_02—1
34

3-4 u 3-0 3
d12:ﬂg1—0)2+(3—0 2fiF9=10
d23:g4—1)2+(2—3)24W1;/E

d34:\(/3—4)‘+(—1—2)2:\}T9‘:19/_
d14:\(/3—0)‘+(—1—o)23/9—-|-—1:310—

Opposite sides are parallel (same slope) and
adjacent sides are perpendicular (product of
slopes is —1). In addition, the length of all four
sides is the same. Therefore, the vertices are for a
square.

Let x = number of miles driven, and let C = cost
in dollars.
Total cost = (cost per mile)(number of miles)
+ fixed cost
C=0.60x + 39

When x = 110, C = ( 0.60) (110) + 39 = $105.00 .
When x = 230, C = (0.60) ( 230) + 39 = $177.00 .

m=4-2=2 ;m= 2=(=1)=3
3 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.
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Chapter 2: Graphs Section 2.3: Lines

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) (1400) + 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=0.17x + 4462

183
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Let x = profit in dollars, and let S = salary in (°C, °F) = (0, 32); (°C, °F) = (100, 212)
dollars.
Weekly salary = (% share of profit)(profit) slope =212-32=180=9
+ Week]y pay 100-0 100
S=0.05x+375 9 5
°F -32 = (°C-0)
a. C=0.0821x +15.37;0<x =800 5
y
HHHHH -
Z 100 (800, 81.05)] 5
= 80 = °C= (°F-32)
< 60 _ =
z 4 °
S Ms 5 5
0 100 300 500 700 900 x _ _
kW-h °C= (70-32)= (38)
9 9
For 200 kWh,

C =0.0821(200) + 15.37 = $31.79
a. K=°C+273

For 500 kWh, 5
C =0.0821(500) + 15.37 = $56.42 °C=9 (°F-32)
For each usage increase of 1 kWh, the 5,
monthly charge increases by $0.0821 K=9 (°F -32)+273K
(that is, 8.21 cents). _ 959F —1699+273 K
YA — -
_ (1000, 97.94) 99
z 100 H
= 80 . . .
= a. The y-interceptis (0, 30), so b = 30. Since the
T 60 » ramp drops 2 inches for every 25 inches
g 400iA - 2_ 2
/ of run, the slope ism = =25~ == .
o 20 7 (0,7.24) : P 25 25
0 200 600 1000 x . 2
kW-h Lo
Thus, the equationisy = - 25 x+30.
Lety=0.
For 200 kWh, 2
C =0.0907(200) + 7.24 = $25.38 0=-25 x+30
2
For 500 kWh, 25°x=30
C =0.0907(500) + 7.24 = $52.59
For each usage increase of 1 kWh, the = (2_x\)=| 25—( 30)
monthly charge increases by $0.0907 2\/25 ~ 2
(that is, 9.07 cents). x =375

The x-intercept is (375, 0). This means that
the ramp meets the floor 375 inches (or
31.25 feet) from the base of the platform.
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No. From part (b), the run is 31.25 feet which (x2, A2)) = (200,000, 60,000)
exceeds the required maximum of 30 feet. 60.000 -40 000
First, design requirements state that the slope = 200.000 —100.000
maximum slope is a drop of 1 inch for each ' ‘

1 =20000 =1
12 inches of run. Thismeansm<12 . 100,000 5
Second, the run is restricted to be no more 1
than 30 feet = 360 inches. For a rise of 30 A-40,000=5 ( x - 100,000)
inches, this means the minimum slope is

1
30_1 e |m|>_1 Ths. the A= 40,000 = x = 20,000
360 12° L TR ’ X
A=2
1 5

X + 20,000

only possible slopeism=12 .The

diagram indicates that the slope is negative. Ifx :1300’000' then
o e e e e - %5 (200000) + 2000 - 520000
Each additional box sold requires an
additional $0.20 in advertising.

every 12 inches of run, the ramp must drop This prediction is not reasonable.
exactly 1 inch.

. _ 1
requirementsism = - 12" . In words, for

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

a. The year 2000 corresponds to x = 0, and the A = money, in dollars, spent on advertising.
year 2012 corresponds to x = 12. Therefore, We have the points
the points (0, 20.6) and (12, 9.3) are on the (x1, A1) = (100,000, 40,000);
line. Thus,
m=23-206 - _ 113 --0942 They-
12-0 2

intercept is 20.6, so b = 20.6 and the
equation isy = —0.942x + 20.6

b. x-intercept: 0=-0.942x + 20.6
0.942x = 20.6
x=21.9
y-intercept: y = —=0.942( 0) + 20.6 = 20.6
The intercepts are (21.9, 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.
=-0.942(25) + 20.6 = -2.95

185 185
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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 midpoint of (a ,b) and (b, a) is

=(la+b b+a)],
22)
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

Copyrihtr@t0@e20d rEeasanddisatian, Inc.
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are parallel.

Refer to Figure 47.

length of OA=d(0,A)= 1+ mi?

length of 0B =d(0,B)=/1+ my,
length of AB=d( A B)=mg-mp

Now consider the equation

(\/rmlz)zwi l+m22)2:(m1—m2)2

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

(W)2+‘:§/1+ m22)2:(m1-m2)2

I+m°+1 +m°=m°-2mm+m:
2 22 é 1 2 2
2+m°+m=m°-2mm+m:

1 2 1 12 2

But we are assuming that m1 mp = -1, so

we have
2+m2+m22=mi? - 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), (c), (e) and (9)
The line has positive slope and positive
y-intercept.

(a), (c), and (g)

Section 2.3: Lines

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 equatign x + 2y = -1 has

slope —1andy-intercept| ' 0, - 1). The lines

2 > %)
are perpendicular since 2\ -1| =-1.0neline
\ 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 0) 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 equationy = mx + b1 and
Line 2 has equationy = mx + b2,

b

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

. Line 2 has x-intercept —_m2 and y-intercept

The line has negative slope and positive
y-intercept.
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© b2 . Assume also that Line 1 and Line 2 have
c

. unequal x-intercepts.
The equation x - y = =2 has slope 1 and y- If the lines have the same y-intercept, then b1 =b
intercept (0, 2). The equation x —y =1 has y Pt 1=h2.

188 188
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Line 1 has x-intercept — - n% and y-interceptb .
1

Section 2.4: Circles

2
b _b b b = e
_ 1 2 0 ol 2 -2 2
bi=b2= m= Mm"=2- m=-m 146 X4y5 :X4y5y3
b -2
But-"h %n — _m? = Line 1 and Line 2 have the 1
same x-intercept, which contradicts the original =Xy
assumption that the lines have unequal x- V8 :
Xaye
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=a?2+p?
but different slopes, can have the same x-intercept 2 2
. . L 8 +15
if the x-mt.ercept isx=0 : 16 + 225
Assume Line 1 has equationy =m1 x + b and 289
Line 2 has equationy=m2x+b, h=.289=17

(x-3)*+25=149(

2 _
Line 2 has x-intercept - - n% and y-intercept b . x=3)" =24
2 —-—3=
Assume also that Line 1 and Line 2 have x-3=x/ 24
unequal slopes, that is m1 # m2 . x-3=22/6
If the lines have the same x-intercept, then x=3+26/

b. b
mm

The solution set is: {3—2\/6,3+2\/6_} .
1 2
_b: —_b 2x|—5+{7<10
M1 m2 |2x-§<3
-m2b=-mib 3<ox-5<
~m2b+mib=0 32<2x<8
But —-m2b+mib=0=b(mi1-m2)=0 L <x<4

b=0
ormi-m2=0=m1=m2
Since we are assuming that m1 # m2 , the only way

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

The solutionsetiis: { x |1 <x <4} .

Interval notation: (1, 4)
1 1 L
T T ‘

-1 0 1 2 3

Y

FNgN 5
U. [ .
g . .

Answers will vary.

y-y -4-2 -6 3 Section 2.4

m=-2 1: ( ):__z_ i

189 189
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x2-x1 1- -3 42 add; ( ' 10)2 =25
It appears that the student incorrectly found
the slope by switching the direction of one of (x- 2)2 =9
the subtractions. Xx-2=4[9
X—2=4%3
=2+3
=5o0r x=-1

The solution set is {1, 5}.

190 190
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False. For example, x 24 y 2pox+2 y+8=0 General form: x 2 + y2 -4=0
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)2=13is(-3,2).

d -5

a
x=h)Y+(y-k)y?=r
Center=(2, 1)

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

- (07 Ta-D? =452 x2+y?=9

) ) General form: x 2 + y2 -9=0
Equation: (x-2)"+(y-1)"=4 v

(x-0)°+(y-032=3°

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

=(-07 +@-0=4=2 y \ylgg

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

Center = midpoint of (1, 2) and (4, 2)

(1i 4,2i2 52’2): x=h)Y+(y-k)?=r?

_02 -9 2:22
Radius:distancefrom(iz,2) to (4,2) x=0+(y-2

x2+(y—2)2:4

_\/(4_5?2 +(2-2) Zz\/E =3 General form: x2 +y2 -4y +4 =
2) 4 2 4x%+y2-4y=0
Equation: | x—§h2+(y—2)2:2
L 2) 4
Center = mi %)_:_nzt (if_ég\l) and (2, 3) (x - h)zJr (y—k)2: 2 (x
| C e 2 2 o2
227 0)"+(y-0)"=2
2 2 _
Radius = distance from (1,2) to (2,3) ty =4

A 2-2+(3-22= ¥

Equation: (x-1)%+(y-2)?=2

191 191
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(x=h)?+ (y-k)?=r?
(x-1)72+(y-0>=3°
(x-1)7+y*=9

192 192
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Generalform:x2—2x+1+y2:9 (x—h)2+(y—k)2=r2
x2+y2-2x-8=0 (x=(=2)) %+ (y-1?=4
YA (x+2)2+(y-1)2=16

s

~ Generalform:x2+4x+4+y2—2y+1:16
2+y2+ax-2y-11=0

y
-5 8
sl e
(X—h)2+(y—k)2:r2 _gl;I [ s g 64 :l/ll X
(x=4) %+ (y-(-3)?=5" 7
x=4)+(y+3)?= -4
25 General form:
2 2 _
_8X+16+y +6y+9—25 (X_h)2+(y_k)2:r2
2,2 _
tyTo8x+6y=0 (x=(=5))2+(y-(-2)?=72
-;A_ (x+5)2+(y+2)2=49
L/ e General form: x 2 + 10x + 25 +y 2+ 4y + 4 =49
=1
24y2410x+4y-20=0
y
-8

(x—h)2+(y—k)2:r2
(x=2)%+(y-(-3)°=4?
(x-2)2+(y+3)2=16
Generalform:x2—4x+4+y2+6y+9=16

2 2 _ _a-
+y 4X+6y 3=0 (X—h)2+(y—k)2=r2

[ 1)2 2_(1\2
Y R

N
N

193 193
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2+

(x=h)2+(y-k)?=r

R ([N
2))\2)
2 ( l‘\Z 1
X +]y+ =
L 2 4

General form: x 2 + y 24 y+ 4

YA

1
4x2+y2+y:o

X2 4y2 =22

Center: (0,0); Radius =2

(0,0)
L 11

YA
5 -

Y

-5

194 194

25.

Section 2.4: Circles

x-intercepts: x° + (0)? =4

2_y

=+ f=+2

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

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

x2+(y-17°=1

Zr(y-1?=1?

2=4
=t f=12
0),(20), (o,

Center:(0, 1); Radius =1

2(x-3)°+2y*=8

b.
Y
5
(0,1)
B o O O P
-5 5
-4
x-intercepts: X2+ 0- 1)2 =1
2+1=1
x2 =0
x=+/0=0
2
y-intercepts: (0)2 +(y-1) =1¢(
2
y-1) =1
y-1= +1
y-1=+#1
y=1+1
y=2 ory=0
The intercepts are ( 0, 0) and ( 0,2).
(x=-3)2+y?>=4
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a. Center: (3, 0); Radius =2
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b. YA
5._
B (3,0
[ _Kﬁ =
” “\J
_4_

x-intercepts: (x-3)2+(0)%=4

(x-3)% =4
x-3 =14
X=3 =%2

X=3%2

x=5 orx=1

y-intercepts: (0-3)%+y?=4
(-3)° +y?=4
9+ y2 =4

y'=-5

No real solution.

The intercepts are (1, 0) and (5, 0).
3(x+1)2+3(y-1)>=6
x+1)2+(y-1)2=2
a. Center: (-1,1); Radius= .2

Section 2.4: Circles

x-intercepts: (x +1) 2+ (0-1)%=2
x+1)2+(-1)?=2

(x+1)?+1=2

x+12:1
x+1=%1
X+1=%1
x=-1%£1
( ) (X:Q orx=-2
y-intercepts: 0+1ﬁ(y—12:2
0 )

12+(y_12:2
)
1+(y—12:2
)
y—12:1
y-1=+J1
y-1=%1
y=1+1
y=2 ory=0

The interceptsare ( -2,0), (0,0), and ( 0,2).
2 2
X +y —2x-4y-4=0
x2-2x+y%-4y=4
x2—2x+1)+(y2—4y+4):4+
144 (x-1)2 + (y-2)? =3
Center: (1, 2); Radius =3
v

T

-5

x-intercepts: (x — 1) + (0 - 2)? = 32
x-1)% +(-2)° =3°

(x-1)%+4=9
(x-1)?=5
k2
r
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x-1=+ 5
x=1+ 5

193 193
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y-intercepts: (0 — 1)2 +(y- 2)2 = 3
(-1 +(y-2)°=3°

1+(y-2)%=9

(y-2)°=8
y—2:i\/§
y-2=1+2/2

( r )§=Zj:V:

The interceptsare 1- 5,0 ,1 +50 ,

(0,2-2%),and (0,2 62).
T s

28, x2+yZ+4x+2y-20=0
x2+4x+y2+2y:20
X2 H4x+4)+(y2+2y+1)=20+4
+1(x+2)2+(y+1)2:52
Center: (—2,-1); Radius =5

yll'
u.._
V<

TN T T 1T

x-intercepts: (x + 2)% + (0 + 1)? = 52
x+2)°%+1=
25 (x +2)° = 24
X+2=x/24
X+2=12F
x=-2+26
y-intercepts: (0 +2)?+ (y +1)°= 52
4+(y+1)°=25
(y+1)°=21

y+1=+$1
y=-1%./21

Section 2.4: Circles

x2+y2+4x—4y—1:0

x2+4x+y2—4y:1
2 2

X +4x+4)+(y -4y+4)=1+4

+4 (x+2)?+(y-2)? =3
Center: (-2, 2); Radius = 3

(-2,2)
L]

INL L L L1
-5 5x

The |_n rcepts are ( -2-2 6, 0),
(-2+2 6,0),(0,-1- 21).ang

(0,-1+ 21).

Copyrightr@m@e204 srbenBandadienstion, Inc.



Chapter 2: Graphs

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

The intercepts are( -2- 5, 0)7
(-2+ 50),(0,2- 5 ),and (0, 2+ 5).

x2+y2—6x+2y+920
x2—6x+y2+2y:—9
x2-6x+9)+(y2+2y+1)=-9+9
+1(x-3)2+(y+1)32=12
Center: (3, -1); Radius=1

193 193

Section 2.4: Circles

rTr7r1r10—

| | [ ) O (|

9,1

=5

(3.-1)

T T TT

=5
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x-intercepts: (x - 3)° + (0 + 1)% = 12
x-3)%+1=1

(x-3)?=0
x=3=0

Xx=3

y-intercepts: (0 — 3)2 +(y+ 1)2 =12

9+(y+1)2=1

(y+1)*=-8
No real solution.
The intercept only intercept is ( 3,0) .

x2+y2—x+2y+1:O
2 _y4y?2 -
yc+2y=-1
I(xz—x+31\\+(y2+2y+1):—1+—1+1
L 4) 4
( 1\2 2 (1\2
[ x- -J+<y+1) :‘\;)l
2
Center: (| 13 —1\ | ; Radius =
2 )2
b.
YA
2.—
1 1 1 [
-2 2
)
2+ (5‘_1)
x-intercepts: (x - 1 \ 24 0+ 1)2 = (1 \2
I
\ 2/2)
|(X'—1’\2+1:l.
L2 4

Section 2.4: Circles

1
x2+y2+x+y— 2=0

1
x2+x+y2+y:§
( o ! Yol
|x2+x+1\+| y2+y+1\:1+1+1
N 4) \ 4) 2 4 4
( 1\2( .1\2 2
I x+ I* gy I =1
L\ 2) U 2)
Center: (| —_1,— 1\l;Radiuszl
2 2)
b, Y,
2_
A . . L

2
y-intercepts:( 0 +_—1\ e (

L2 )0 2)
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4 2
|(X'l hz - 3 K( )
\ 2) 4 | y+l\2: g
l;lo real solutions2 \ 2) 4
o 217 gy [T jed=eld
L o2) \2) 2 2
12 y= &3
4+(y+1) =4 2
‘ ( \r - \
y+12=0 — 13 -14+3
i The intercepts are | - - I,O [, ] 01,
y+1=0 L s J U, )
V= - (O, _1_4_ \ andl( 0, _1+3\/_\\.

The only interceptis (0, -1) .
\ 2 ) L2 )
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2x2+2y2-12x+8y-24=0 b. y

A
2,2 5
+y“-6x+4y=12 -
2_gx+yl+4y=12 2,00 [
x2-6x+9)+(y2+4y+4)=12+9 R X
= 5
+4(x-3)%+(y+2)2=52 > i
Center: (3,-2); Radius =5 -
b. sl
1
x-intercepts: (x +2) 2+ (0)2="2
1
(x+2)225
X+2=% 1
2
x+2:i_;
- e a2 2_ .2 2
x-intercepts: (x = 3)“ + (0 + 2)= =5 ( o _2+_J_§
x—-3)% +4=25
2 : 2, 2.4
(x-3)° =21 y-intercepts: (0 + 2) +y~ =7
9= 1
x-3=+J 21 4+y2:2
x =321 7
y-intercepts: (0—3)2+(y+2)2=52 y2=——2
9+(y+2)°=25 No real solutions.
| (0
(y+2)2=16 The intercepts are| -2 - _2, 0" and
| |
y+2:i4 K 2 )
y=-2+4 (—2+iZ,J.
y=2 or y=-6 \ > )
The interceptsare(3-«/2_1,0), (3+~/2_1,0), 35. 2x2+8x+2y2:0
0,-6),and (0,2). x2+4x+y?=0

x2+4x+4+y2=0+4
(x+2)24y?=2?
Center: ( -2,0); Radius: r =2
x2+4x+y2:—_72 b, YA

a. 2x2+2y2+8x+7:O
x2+8x+2y2:—7

7
X2 +ax+4)+y? == 2+4
(x+2)2+y?>=1

s
b
T T T 11

I A N T T T Y T .

'z F
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Chapter 2: Graphs Section 2.4: Circles
x+2)2+y*=| )
S o)l
AL

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

196 196
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Chapter 2: Graphs

x-intercepts:(x+2)2+(0)2:22(
x+2)%=4
(x+2)%=k 4
X+2=4%2
X==-2%2
x=0o0r x=-4

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

4+y2=14
y2=0
y=0
The intercepts are ( —4,0)and ( 0,0).

3x2+3y2-12y=0
24y2_4y=0
2+y2—4y+4:0+4
2+ (y-2)y=4
Center: (0,2); Radius: r=2

b. Y
S -

(0,2)

T 1

x-intercepts: x> + (0 -2)> =4
2+4:4
X2 =0

x=0

y-intercepts: 0% + (y - 2)° =4

(y-2)°=

195 195

Section 2.4: Circles

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

r_ﬂ —2-0)2+(3-0)? V= gsos

Equation: (x - 0) +(y 0) —(\A_)Z
X 4—y =13

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

)

( ) (
r=y -3 -1+ 2-0 2a/16+4=20=25

Equation: (X— 1%+ (y-0)*= 6/?0 )2
2 2

x=1) +y =20

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

Equation: (x - 2)2 +(y- 3)2 =32

x=2)%+(y-3°=9

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

Equation: (x + 3)2 +(y- 1)2 =32

Xx+3)%+(y-1)*=9

Endpoints of a diameter are (1, 4) and (-3, 2).
The center is at the midpoint_of that diameter:

(LCa8r2)

Center:
22 )

; 2 2 J_
Radius: r= (1-(-1)“+ (@4 -3)" = 441= 5
Equation: (x - (-1))>+ (y-3)=( 5)?

x+1)2+(y-3)°2=5
Endpoints of a diameter are (4, 3) and (0, 1).
The center is at the midpoint of that diameter:
((4+0 3+1)
Center: | |=(22)
y
2

Copyrihtr8ii@e20d srEeasanddisatien, Inc.
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Chapter 2: Graphs Section 2.4: Circles

J 4 22 )
y-2=%2 Radius: r= h-22+@3-22 = . _+-
y =242 )
y=4 or y=0 Equation: (x-2)2+(y—2)2:(/_5)2
The intercepts are ( 0,0) and ( 0, 4). (x-2)2+(y-2?=5
196 196
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Chapter 2: Graphs

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)%=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)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

24 y2=
2,2-9
2x2=
9
X2 = -2
_ [ .32
> 2
The length of one side of the square is 2x . Thus,
the area is

¢= s :|(2- lfl =(3\/’z) ? = 18 square units.
2

L 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) .

Section 2.4: Circles

x2+y? =36
x2+x2=36
X% = 36
x> =18
x=32
The length of one side of the square is 2x . Thus,

the area of the square is ( 2- \é_z ) 272 square
units. From the equation of the circle, we
have r =6 . The area of the circle is

r? =1 (6)?=36m square units.
Therefore, the area of the shaded region
is A = 367 — 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—409120

+2x+1+y +4y+4=4091+5

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

Copyrihtr8ii@e20d srEeasanddisatien, Inc.



Chapter 2: Graphs
(x+1)2+(y+2)?=409

Section 2.4: Circles

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)%=(64.6)
24+y24+2x+4y-4168.16=0

198 198
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Chapter 2: Graphs

54. a, X2+ (mx+b)2=r?

2 +m2x2+2omx+b2=r?

(1+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?)=0
4b°m2-4p2+4r2-4p2m2+4m?r2=0
4b?+4r%+4m2P=0
b2+r2+m?r?=0r
2(1+m?)=p?
Using the quadratic formula, the result from

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

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

 o—2m _bm _zbor 2 _-mr®
2(1+ m?) (b27| b2 b
\r2 )
(-mr?)
y=m| [+ b
\b )
—mZy2 m&rl 2
T L
b b b

The slope of the tangent line ism .

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

)

LCb )

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

199 199

Section 2.4: Circles

Equation of the tangent line is:

N2
y-22=- 4 (x-1)
r v
y-22:——2x+—2
4 4
4y-8/2=~V2x+/2
x/§x+4y:9\/§
J2x+4y-92=0

x2+y2-ax+6y+4=0

(X2 =dx+4)+(y2+6y+9) =-4+4+9
(x=2)*+(y+3)*=9

Center: (2, -3)

Slope from center to ( 3, ZJ_— 3) is

iy L
22-3-(=3) 22—

N
3-2 1 -
Slope of the tangent line is: =1___2
2 4

Equation of the tangent Iine

y-(2%-3)=- 4(x 3)
y—2_\/2'+3:—_\/___x+i

4 4
JO Ay-g2+12=x 2x+J 2

2x+4y—11/_2+12:0

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

-2y+4=0
y:)(+4
212x+2
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Chapter 2: Graphs

x2+ yz -9
Center: (0, 0)

Slope from center to (1, 2\/2_) is

a2-0_ :ﬁ 2.
1-0 1
Slope of the tangent line is = —ﬁ :
2/2 4

200 200
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Section 2.4: Circles
The slope of the tangent lineis 2. The

slope from (h, k) to (0, 2) is -2.

27k
0-h
2-k=2h

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



Chapter 2: Graphs

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

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+4:0
(X2=4x+4)+(y2+6y+9) =-4+4+9
x-2)2+(y+3)2=9
Center: (2, -3)
2+y2+6x+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

&

v

Section 2.4: Circles

Therefore, the path of the center of the circle has
the equationy =2 .

C=2mr
6 =2mr

6mr =2mr

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

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

(b), (e) and (g)
Weneedh<0,k:0,andh|>|r.

Answers will vary.

The student has the correct radius, but the signs
of the coordinates of the center are incorrect. The
student needs to write the equation in the

standard form (x-h ) 2+ (y -k )?=r?.
x+3)2+(y-2)2=16

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

Thus,(h,k):(—3,2)andr:4.

A=mr?

7 (13)2

169 cm
c=2mr
21 (13)

2

261 cm

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

3x3-8x2+13x -6

N2r3x-1=x+1
2x%+3x-1=(x+1)>
2x2+3x—1=x2+2x+1

x2+x—2:0
X+2)(x-1)=0

Copyrihtr8ii@e20d srEeasanddisatien, Inc.



Chapter 2: Graphs Section 2.4: Circles

N

Ll | P

We need to check each possible
solution:

202 202
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Section 2.5: Variation

Chapter 2: Graphs

Check x = -2 y = kx
V227 +3(-2) - 1= (-2) + 1 2
2(4)-6-1=-1 k=10"=
no
15y= 15 X
Checkx =1
v =kt

2 1 =
2)°+3)-1=(1)+1 16 = 2k
JTFEI=2 g =

\/Z =2 v =28t
yes
A = kx?
The solution is {1} 4 =k(2)2
4 =4k
68. Let t represent the time it takes to do the job
- — 2
Time to do job |Part of job done =X
in one minute 3
Aaron 22 2?1 V =kx .
- T 36m =k(3)
Elizabeth 28 %
1zabe 28 36 = 27k
Together t 1t (=361 _
L1, 1.1 21 3
22 28t
14t + 11t = 308 B
25t=308 k
=12.32 9. — F=
Working together, the job can be done in 12.32 d N
minutes. 10==
52
10 —25k
Section 2.5 -
=250
y = kx F=250
2
False. If y varies directly with x, then y = kx, d
where k is a constant. k
b y= 76
k
c 4=
4=X3
k=12y
12

203 203
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204 204
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Chapter 2: Graphs

z:k(x2+y2)

5=k(32+42)
5 = k(25) k

= 252= 15

2="5(x?+y?)

T=k(3xJCd?)
o=k ()
18 =k (18)
1=k

r=($)(e2)

2
13. M=

N
24= k-(4_2)
V9

16k
24="—
3

k=24 E ) =2

\16) 2
2

3/x

z:k(x3+y2)
1=k (2% +3?

)1=k(17)
1

=17

1=171 (% 4§ )

17.

18.

19.

20.

21.

22.

23.

Section 2.5: Variation

p=2(1+w)
F=(667x10 ™" )( i |

| '2\

ld )

T=20 /I
32

p =kB
6.49 =k 1(000)
0.00649 =k

Therefore we have the linear equation
= 0.00649B .

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



Chapter 2: Graphs Section 2.5: Variation
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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 (1)
=16
Therefore, we have equation s = 16t 2
If t = 3 seconds, then s = 16 ( 3 ) % = 144 feet.
If s = 64 feet, then
64 = 16t

?=4
t=4+2

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 =kwW
=k (20)

k:203
3

Therefore, we have the linear equationE= _ W.
20

3

If W= 15, then E=20 (15 ) = 2.25.

k
256 =748
= 12,288

Section 2.5: Variation

If R =576, then
=12, 288
I
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¢g .

Ifg=10.5,thenR=(3.95) (10.5) ~$41.48 .

C=kA

23.75=k(5)
4,75 =k
Therefore, we have the linear equation C = 4.75A.

IfA=35,thenC=(4.75) (3.5)=$16.63.

D:—p
a. D=156,p=275;

156 = —K—

2.75
=429 So,

429
D= p-

42
D= —93 = 143 bags of candy

t=40,s=30;
40:39k
k =1200
12,288

So, we have the equationt= ——

_1200

t 40 = 30 minutes

Copyright © 2016 Pearson Educatjon, Inc.
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Chapter 2: Graphs Section 2.5: Variation

1200 S
Therefore, we have the equationR = ——— k
V=p—
V =600, P =150 ;
202 202
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Chapter 2: Graphs

600 = Isok

=90,000
90,000

So, we have the equation V =

90,000

If P =200, then V = 200 = 450 cm°.

Rk
Kk

Ifi=30,R=8,then30= _and k=240

8

24
IfR=10,theni= —010 = 24 amperes.

w- KgZ

If W =125, d = 3960 then
K
125 =2960% and k = 1,960.200,000

1,960,200,000

So, we have the equation W =

At the top of Mt. McKinley, we have
=3960 + 3.8=13963.8, so

1,960.200.000
(3963.8)°

W= H 124.76 pounds.

kK
36. W==
d?2

k

55 = 39602

k =862, 488,000
862,488,000

So, we have the equation W =
2
d

If d =3965, then

= 862,488,000 H
W 54.86 pounds.

39652

Section 2.5: Variation

1= %o
2

If1=0.075,d=2, then
*

.3

So, we have the equation | = 0d 2

0._3
Ifd=5,thenl= Gy~ =0.012 foot-candles.

F = kAV?

= k(20)(22)?

= 9860k

11 1
k=9680 =880
1
So, we have the equation F = A2
880

_g801 (47.125) ( 36.5)? H 71.34 pounds.

h=ksd 3

=k(75)(2)°

= 600k
0.06 =k
So, we have the equation h = 0.06sd 3
If h=45and s =125, then

45 = (0.06)(125)d 3
-75d3
6=0d°
d= %H 1.82 inches

kT
V=

31 <‘

0
Copyright © 2016 Pearson Educatjon, Inc.
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Chapter 2: Graphs Section 2.5: Variation

2 100 =k(300)
15
i = 20k
5=k

iony =9 T
So, we have the equation V = =

V= 3r2h

204 204
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Chapter 2: Graphs

IfV=80and T =310, then

80 = 5(310)
P
80P = 1550

1550
P= 80 = 19.375 atmospheres

K= kmv2

1250 = k(25)(10)°
1250 = 2500k
=05

So, we have the equation K = 0.5mv2 .
Ifm=25andv =15, then

K =0.5( 25) (15)% = 2812.5 Joules
44, R=
1.24 =k (432)

(4)2
1.24 =27k

. 1.241
So, we have the equation R = .
27d 2
IfR=1.4 d =3, then
A
1.44 =
27(3)2
1.241
1.44 =
243
349.92 = 1.241
| = 34992 L 585 9 feet
4
45. s= kpd
t
100 = k(25)(5)
0.75

205 205

Section 2.5: Variation

2
So, we have the equation S = Srowt .

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

S 375(6)(2%

= =900 pounds.
10

47 — 50. Answers will vary.

3x3+25x2—12x—100
(3x 3 + 25x 2) - (12x + 100)

x 2 (3x + 25) — 4(3x + 25)

(x Z2_ 4)(3x + 25)
(x = 2)(x + 2)(3x + 25)

52.

5 X =2 _5_ X =2
-—= +

+ X+3

» (x+3)(x+4)
X+3 X“+7x+12

5(x + 4) - x-2
=(x +3)(x +4) + (x+3)(;<+4)
S(x+4) +(x=2)

- (x+3)(x+4)

_Sx+20+x-2
_a+$a+®

6x + 18
=(x +3)(x +4)

6(x +3) 6

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

Copyright © 2016 Pearson Educatjon, Inc.
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Chapter 2: Graphs Section 2.5: Variation

= 125Kk 53 42 _ 42
0.6=k 25 25
0.6 pd
So, we have the equation S = — 3
t _ -
If p=40,d =8, and t = 0.50, then 5125

The term needed to rationalize the denominator3

5= 06(40(8) _ 40, i
0.50 is [7+2.

206 206
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Chapter 2 Review Exercises
P1=(0,0)and P2 =(4,2)

a d(P1,P2)g (4-0)2+(2-0)

= [6+4= \f0=25"
The coordmate; of&he midpoint are:

x,y)=*
1 2‘1 2\

ﬁ%ﬂgi@( 42)

- ’ |: r 1 |:(2’1)
\22)\22)
C. slope——y =20 21
X 4-0 4 2

For each run of 2, there is a rise of 1.
P1=(1,-1)and P2 =(-2,3)

d(Pl,Pz)/: (-2-1)2+(3-(-1))

= ,§+16: ,\/_:
The coordlnates of the midpoint are:
X,y)= (X y Ty
1 2 1 2\
15 (2) -123))|
J
> -12)
N B b
1’1\
[\22)2)
3-(-1 4
c. slope = = = =--
-2-1 -3 3

For each run of 3, there is a rise of —4.

P1=(4,-4)and P2=(4,8)

d(Pl,Pz)/: (4-2)2+(8-(-4))?
= Qfldd= [ 144=12

The coordinates of the midpoint are:

Section 2.5: Variation

4, y= X2+ 4
(-2, 8) (2,8)
(-1,5) (1,5)

0,4

1 I Y A A |
-5 _# 51

x-intercepts: -4, 0, 2 ; y-intercepts: -2, 0, 2
Intercepts: (-4, 0), (0, 0), (2,0), (0, -2), (0, 2)

2x = 3y2

X-intercepts: y-intercepts:

2x = 3(0)? 2(0) = 3y?

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?

—2X = 3y2 different

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

2(-x) =3(-y)?
~2x=3y? different
Therefore, the graph will have x-axis symmetry.

7. x2+4 y2 =16
X-intercepts: y-intercepts:

x? +4( 0)? =16 (0)2+4y?=16

207

0
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Chapter 2: Graphs

k=0
ﬁéﬂ—us\ [ 84)
- =1 . [=(42)
\22\22)
_ oy 8-(=4) 12 :
c. slope= " a-4 - 0,undeflned

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

208

208

Section 2.5: Variation
y==2

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

Test x-axis symmetry: Lety = -y
x2+4(-y)?=16

x 2 +4y2 =16 same

Copyright © 2016 Pearson Educatjon, Inc.
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Chapter 2 Review Exercises

Test y-axis symmetry: Let X = — x Test y-axis symmetry: Letx = — x
- x )% +4y? =16 =(-x)3-(-%)
X2+4y2:16 same y=—x3+x different
Test origin symmetry: Let x = - xand y = -y . Test origin symmetry: Letx =—-xandy=-vy.
3
-x)2+4(-y)*=16 y=Ex)"= 6%
=- +
x2+4y2:16 same y_ :;( X
Therefore, the graph will have x-axis, y-axis, y=Xx"=X same
and origin symmetry. y=x 3_y

y=X 4 rox® +1
X-intercepts:

(

y=-X 3 + xdifferent

y-intercepts:

0=x%+2x% +1 ) y= (0)4 +2(0)2 +1

) (

0= X2+ 1X2 +1 =1
x2+1=0
x2=-1

no real solutions
The only intercept is (0, 1).

Test x-axis symmetry: Lety = -y
y =X Y41
y=-X 4 _2x% -1 different
Test y-axis symmetry: Let x = — x
=(=x) "+ 2(=x?+1

y:x4+2x2

+1 same

Test origin symmetry: Letx=-xandy=-y.

y=(=x)*+2(-x)?*+1
y =X Y41
y=-xX 4-2x%-1 different
Therefore, the graph will have y-axis symmetry.

y=x3-x

x-intercepts:
0=x"-x
(

0=x X2—1

y-intercgepts:
y=(0)"-0

)

=0

=x(x+1)(x-1)

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

Test x-axis symmetry: Lety = -y

209 205
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Chapter 2: Graphs

10.

Therefore, the graph will have origin
symmetry.

x2+x+y2+2y=0

x-intercepts: x 2 x4+ (0)2 +2(0)=0

y-intercepts: (0)2 +0+y 242 y=0
y2+2y

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

Chapter 2 Review Exercises

-y )+ x+ (-y)2+2(-y) =0
x2+x+y2—2y:0
different
Test y-axis symmetry: Let x=-Xx

(—x)2+(—x)+y2+ 2y=0
x2—x+y2+2y:0
different
Test origin symmetry: Let x=—-xandy=-y

(X7 + (=0 + ()7 +2(-)
=0
x2—x+y2—2y:O
different
The graph has none of the indicated symmetries.

(x=h)?+(y-k)’=r
(x=(-2)+(y-3)* =4
x+2)2+(y-3)%=
16

(x=h)7+(y-k)?=r?

(- (-0 (y - ()=

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

210 205
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Chapter 2: Graphs

K2+ (y-1)2=4

x?+(y-1)?=2°

Center: (0,1); Radius = 2
¥

. 1)

M WR AT S

x-intercepts: x> + (0-1)? =4
¥+1=4
X2 =3
x=%.3
y-intercepts: 02 + (y-1)2=4

y-1°=4
y-1=4%2

y=1%2

y=3ory=-1

« )

( ) ( )
The intercepts are /3,0 \/?3,0. 0-1,

and (0, 3).

x2+y2—2x+4y—4=0x2—2x+y
2+4y=4
x2-2x+1)+(y2+4y+4)=4+1+4
x-1)2+(y+2)%=3°
Center: (1, -2) Radius=3

Chapter 2 Review Exercises

() ()
x-intercepts:  x-12+ 0+2 “=32
x-1  2+4=9
x-1 2=5
k2
X=1=%5
() ( x=1:5
y-intercepts:  0-12+ y+2 2=3
1+ (y+2)%=9
(y+2)y°=8
y+2=i'\/§
y+2=22 2
( )y:—ZiZﬁ
( )
The intercepts are 1—\/5_;,0 . 14*/5,0 ,
kg v

(0-2-22),and(0-2+ 2 2).

3x2+3y2—6x+12y:0
2+y2—2x+4y=0

x2—2x+y2+4y=0

x2—2x+1)+(y2+4y+4):1+2/_
C )y ()

x-1,+ y+2 = 5,

Center: (1, -2) Radiusz\/5

211 205
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Chapter 2: Graphs Chapter 2 Review Exercises
x-intercepts; x-12+ 0+22=5 2
( )
X-1 24 4=5

x-1,=1

x—1=%1
x=1£1

x=2 or x=0

212 205
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Chapter 2: Graphs

() () ()

y-intercepts: 0-1,+ y+2 2= NER

1+(y+2)?=5
(y+2)%=4
y+2=4=2
y=-2%2
y=0ory=-4

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

Slope = -2; containing (3,-1)
y-yt=m(x-x1)
-(-1)=-2(x-3)

+1=-2x+6
y=-2x+5 or 2x+y=5

vertical; containing (-3,4)
Vertical lines have equations of the form x =

a, where a is the x-intercept. Now, a vertical
line containing the point (-3, 4) must have an

x-intercept of —3, so the equation of the line is

= —3. The equation does not have a slope-
intercept form.

y-intercept = —2; containing (5,-3)
Points are (5,-3) and (0,-2)
o238 __1_ 1

0-5 -5 5
y=mx+b

y=—%x—2 or x+5y=-10
)

Containing the points (3,—4) and (2, 1)
m= l__ (4) :—5 ==5

2-3 -1
y-yi=m(x-x1)
- (-4)=-5(x-3)
y+4=-5x+15

y=-5x+11 or 5x+y=11

Chapter 2 Review Exercises

2x-3y=-4
-3y=-2x-4
By=-2x-4
-3 -3
2 4
y="3x+ 3
2

Slope = 3 ; containing (-5,3)

y-y1=m(x-x1)
-3=23(x-(-5))

y-3=23(x+5)
2 10
y-3="3xF 3
2 19
= X+ or 2x—-3y=-19
y 3 3 Yy

Perpendicularto x +y =2
+y=2
==X+2
The slope of this line is -1, so the slope of a line
perpendicular to it is 1.
Slope = 1; containing (4,-3)
y=yLr=m(x - x1)
—(=3)=1x-4)
y+3=x-4
y=x-70r x-y=7

208
Copyright © 2016 Pearson Education, Inc.
Copyright © 2016 Pearson Education, Inc.



Chapter 2: Graphs Chapter 2 Review Exercises

4x-5y=-20

2x-3y=12
-5y=-4x-20 x-intercept: y-intercept:
4 2x-3(0)=12 2(0)-3y=12
y=5 x+4 2x=12 -3y=12
4 x=6 y=-4

slope =5 ; y-intercept = )
Pe=s 3y P The intercepts’}}ﬁe (6,0) and (0,-4).

4 x-intercept: Lety = 0. _
x=5(0)=-20 E
Ax=-20 L 11111

-5
¥ 1.2 - 13 y=2
x-intercept: y-intercept:

1 1 1 1
1 1 L ) X% g (0)=2 2(0)+3y:2
2_X__3y=__6 lX:Z ly:Z

1 1,1 2 3
“3y== 2X- 6 x=4 y=6
3 1 The intercepts are (4,0) and ( 0,6) .

y= 2x+ 2
slope = 3—2 ; y-intercept = 12

x-intercept: Lety = 0.
7 _{ p Yy

x-T=- 1 L

2 3 5
1,4 \\
|

208
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Chapter 2: Graphs Chapter 2 Review Exercises

3 Given the points A= (-2,0), B= (-4, 4),

y and C = (8, 5).

sk 3
B Find the distance between each pair of
s points.
L d(A,B)-—\/(-4—(-2))2+(4—0)2
B J4+16
B J20=25

1~ [ d(B,C)¢ B-(-9)2+6-17
B J144+1
H J145
i d(A C)FE-(-2)2+5-0?
JJ100 + 25
y= x/
3 J125=55/"
Sk y=Vx (d(A,BTz +(d(A,C—|2:|—d(B,C T
L (1.1) @2 (9,3) L oL oL )
% : X 2 2 _ 2
_;llll_llll;llllll()l \/5)4.(125 _(145
[ (0,0) 20+ 125 =145
N 145 = 145
=5l= The Pythagorean Theorem is satisfied, so

this is a right triangle.

slope = 23 , containing the point (1,2) Find the slopes:

\%
1 m _40 _4
AB :_4_(_2 = 2——2
4_.
4,4
i (%4) m = 5-4 -1
, BC g-(-4) 12
— 5-0 5 1
/_ (132) mAC :_ = ___
. 8-(-2) "10 "2
1 é I [11 L4 SincemAB-mAC:—_Z'lzz_,the

sides AB and AC are perpendicular and the

triangle is a right triangle.
Find the distance between each pair of points. dA,

Endpoints of the diameter are (-3, 2) and (5,-6).
B=(1 ’\/5) 2+(1-4)2=4+b=13d8/ c= The center is at the midpoint of the diameter:
(-2-f2+@-1)2=9+4 g0, c/ Center (ﬂ A(-_G)\Iz(l_z)
=(-23)*+@-47=2B+y=2® L2 2 )

Since AB = BC, triangle ABC is isosceles.

210
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Chapter 2: Graphs Chapter 2 Review Exercises

Radius: r= (1= (-3)2 +(-2- J
2)?
16 F—
+16
= 32=42 ~ F
211
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Chapter 2: Graphs

Equation: (x—1)2+(y+2)2:(4\é)2

x-12+ y+2 2=32

— 15
32. slope of AB “6-2 -1
— Z1-5
slope of AC = g-o = -1

Therefore, the points lie on a line.

p =kB
854 =k (130,000)

k=_854 = 427
130,000 65,000

427

Therefore, we have the equation p = 65,000—2B .

If B = 165,000, then

427
p=65000  (165000)=$1083.92.

200 = 3960

= (200) (3960? ) = 3,136,320,000
Therefore, we have the equation
w =.3,136,320,000,
d2
If d = 3960 + 1 = 3961miles, then
3,136,320,000

+

W= 3961 = 199.9 pounds.

35. H=ksd
135 = k(7.5)(40)
135 = 300k

k =0.45

So, we have the equation H = 0.45sd.

210

Chapter 2 Review Exercises

Chapter 2 Test

d(P1,P2)=(5 - (-1)) * +(-1-3)?
67+ (-4)?
J36+16
= F

52=2 13

The coordinates of the midpoint are:
X +X y ty

X,y):(l zf 1 2)

U

~145, 3+(=1)
(o 2=

If x increases by 3 units, y will decrease
by 2 units.

y:x2—9

TTTTTTTT

(0,—9)

Copyright © 2016 Pearson Education, Inc.



Chapter 2: Graphs Chapter 2 Review Exercises
(0, 0) 10 x (1,-1)

() ) -5 (4,-2)

H=04512 35 =189 BTU (9.-3)

211
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Chapter 2: Graphs

6. X 24 y=9
x-intercepts: y-intercept:
x> +0=9 (0)2+y=9
X2 =9 y=9
X=%3

The interceptsare (-3,0),(3,0),and (0,9).

Test x-axis symmetry: Lety = -y
x?+(-y)=9
x2 - y = 9 different
Test y-axis symmetry: Let x = — X
(-x)?+y=9

x2+y:95ame

Test origin symmetry: Letx =—xand y=-y

(-x)2+(-y) =8

x2 - y=9 different

Therefore, the graph will have y-axis symmetry.

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

Y= (-4)=-2(3)
y+4=-2x+6

y=-2x+2
-"

(0,2) (1,0)
| I T R O I

(3.-4)
45

8. (x=h)2+(y-k)2=r?

(x=4)%+(y-(-3)°=5"
(x-4)2+(y+3)*=25
General form: (x-4)2+(y+3)°=25

x2-8x+16+y2+6y+9=25

x2+y2—8x+6y:O

Chapter 2 Test

9. x2+y2+4x-2y-4=0
x2+4x+y2—2y:4
(X2+dx+a)+(y2-2y+1)=4+4+1

(x+2)*+(y-1)° =8
Center: (-2, 1); Radius = 3

10. 2x+3y =6

3

y=-2x+6
2

y=- 3 X+2
Parallel line
Any line parallel to 2x + 3y = 6 has slope

m=- 2. The line contains (1,-1):
3
y-yir=m(x-x1)
y-(-D)=-2(x-1)

y+:|_:——x+Z

2,1
y=-"x-

3 3

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

m =2 . The line contains (0, 3) :
y-yr=m(x-x1)

3
y-3=2(x-0)

3
y—-3=2X

3

y=2x+3



Chapter 2: Graphs Chapter 2 Test
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Chapter 2: Graphs

Let R = the resistance, | = length, and r = radius.

1
ThenR=k- r 2.Now, R =10 ohms,
when
| = 50 feet and r = 6 x10~3 inch, so
10=k- 50

6x1073 )?

6x10_

=10 | 3=
7.2%10-650

Therefore, we have the equation

:(72xur&)r5.

R=(7.2x10-6 ) 100

(7%107s )? = 14,69 ohms.

Chapter 2 Cumulative Review
3x-5=0
3x=

5
5

The solution setis{ .

L3

x2-x=-12=0
x-4)(x+3)=0
=40rx=-3

The solution set is {-3,4} .

2x%-5x-3=0
2x+1) (x=-3)=0
1
=— 2o0rx=3
(1)

The solution setis{ - —,3} .

212

Chapter 2 Cumulative Review

x2-2x-2=0
- 2 £7=2 741 2 T
Xx= " 21
)
2+ +8
o i
2
2+2 3N
2
1+ .8

|
I
I
N AN
(o))

No real solutions

2xf1=3
—

2X + 1)2 =32

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

J9=32

3=3 True
The solution setis { 4} .

7. |x—2|:1
Xx—2=1or x-2=-1
Xx=3 x:1‘

The solution setis 1,3.
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Chapter 2: Graphs

x2+ 4/x =2
\/x_2+_4x )2 = 22

2r4x=4
244x-4=0
3 :7_414 4 —4)(-4) _ -4+/16+16

2(1) 2
——4+ \éZ_ ——4+4 2\/_:_212 2 \/‘
2 2

Check x=-2+2/2:
\/ (-2k22)? +4(-2+32) = 22
J  de82+8-8+2=2

x/Z:ZTrue

Check x=-2-2/2:
\/ (-2F2 2)% +4(-2-22) = 22
J  dre2+8-8-g2=2
J4=2True

The solution setis {—2 - 2\6,—2+2 2} .

X2 = -9

:iqlg_

X = +3i

The solution set is { —3i ,3i} .

x2-2x+5=0

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

2x—-3=s7
2x<10
<5

{kx<5} or (-=5]

D

213

Chapter 2 Cumulative Review

-l<x+4<5
-b<xx<l

{k-5<x<1}or(-51)

\ 7 =
—3 |
|x—qs1
l1<x-2<1
1<x<3

{k1sx=3}or[13]

| L |
T

01 2 3 4

|2+x>3
2+X<-3 or2+x>3

x< -5or x>1
{¥x<-50rx>1}or(-=,-5)u(1,=)

L

3
7 \

-5 1

d(P.Q)5/ (-1-4)2+(3-(-2))?
(-5)2 + (5)?
J255
J50=52/
(—1+4’ 3+(—2)\‘ (3 1)

Midpoint = |

L 2 2 ) \2 2

y =X 3_3x+1
(-2,-1):
(-2)°-(3)(-2) +1=-8+6+1=-1
(-2, -1) is on the graph.
(23):
(2)° -(3)(2)+1=8-6+1=3 (
2,3) is on the graph.
(31):
(3)° =(3)(3)+1=27-9+1=19 #1 (
3,1) is not on the graph.
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Chapter 2: Graphs

y=x3 x2+y2-4x+8y-5=0
Yy 2 2 _
2L —4x+y“+8y=5
1+ #0.1)

X2 —4x+4)+(y2+8y+16)=5+4
+16 (x - 2)2 + (y +4)2 =25
2~ 1 2

x=2)° +(y +4)° =5°
Center: (2,-4); Radius =5
5

—~
|
—
|
—_
~—
|
—
I

[ |
The points (-1,4) and (2,-2) are on the line.
Slope = =24 ==12
2-(-1) 3
y-yr=m(x-x1)
-4=-2(x-(-1)
y-4=-2(x+1)
y=—-2x-2+

4y=-2x+2

Perpendicular toy = 2 x + 1; Contains ( 3, 5) Chapter 2 Project
Slope of perpendicular = =

Internet Based Project
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