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Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.1.1

Lesson 7: The Coordinate System

In this lesson, you will learn to find the distance between two points and the midpoint of
a line segment. You will identify the slope of a line and create parallel or perpendicular
lines. You will identify congruent figures and apply transformations. Finally, you will find
the equation of a circle in a coordinate system and graph a circle given ifs equation or
its center and radius.

The Distance between Points

The distance between two points is the same as the length of a segment that has the
points as its endpoints. If two points have the coordinates (x,, y;) and (X5, Vo), the
distance between the points, or the length of the segment between the points, can be
found using the following distance formula.

d= \/(Xz - X2 + (V2 — ¥1)?

> Example

What is the length of AB?

o

u

JummuN

X

S0 8765432y 1234667891

O U D hWN SORNS N WA N OO,

Let A= (x,, y;) = (1,3)and B = (x,, ¥,) = (4, 9). Substitute these values into
the distance formula and simplify.

d= \/(Xz — X2+ [~ )
= V(=12 + (9 - 3
= V45 = 6.7082. . .

The length of AB is V 45 or 3Vs5.
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Unit 1 = Two-Dimensional Geometry

O Practice

Directions: For question 1 through 6, find the distance between the given points.
If necessary, leave your answer in simplest radical form.

Benchmark Codes: MA.912.G.1.1

1. (-3,7)and (0, 11) 4. (9,4 and (12, -7)
d= d=

2. (-7,3)and (-1, -2) 5. (8, 3) and (-2, 3)
d= d=

3. (5,-1)and (-7, 4) 6. (10, —10) and (-10, 10)
d= d=

Directions: For questions 7 and 8, find the length of the given line segment.
If necessary, leave your answer in simplest radical form.

7. 8.
A A
10 1o
9 9
8 8
7 +7
6 -6
-5 5
- 4
3 +3
2 2
1 7
"_"-10-9-5-?-65432-)? 12345678090 % :10-9-3-?-6-5-4--321?
i-2 =2
= 3
...... 4 1.4
-5 5
...... 6 &
+-7 -7
‘.B -8
°'9 g
10 10
Y | Y
d= d=
136

Duplicating any part of this book is prohibited by law.



Duplicating any part of this book is prohibited by law.

Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.1.1

Midpoint
The midpoint, M, is the point that divides a segment into two equal segments. Two

points have the coordinates (x;, y,) and (x,, y,). Think of the midpoint as the average
of the two endpoints. Use the following formula to find the midpoint of a segment.

_ X1+X2 y1+y2)
M_( 2 ' 2

> Example

Find the midpoint of AZ.

b

py
r
=

R e I~

/

1\. ) |
- > X
(0987654321012 56 7 8 910

lol {1+ 1

P - e

-6

7

8

9

10

k4

First, find the coordinates of point A and point Z.
A:(-6,5) Z: (8, -3)

Substitute the values into the midpoint formula and simplify.

_ X1+X2 y1+y2]
M_( 2 ' 2

=(—6+8 5+(—3))

The midpoint of AZ is (1, 1).
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Unit 1 — Two-Dimensional Geometry

fj Practice

Benchmark Codes: MA.912.G.1.1

Directions: For questions 1 through 6, find the midpoint for the two given points.

1. (-4, 7)and (-7, 4)

M =

2. (1, -8)and (5, -1)

M =

3. (0, 3) and (9, 0)

M =

5

(-4, -8) and (-2, 2)

M =

(5, -9) and (5, -3)

M =

(-4, -=10) and (7, 2)

M =

Directions: For questions 7 and 8, find the midpoint of the given line segment.

7

g

P

q\

*10-9 -8 -7 -6 5 -4 -3 -2 -1

LD 0 @ N D0 bW o = NW A DN ®©D O,

12Y?Bgmrx
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Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.1.1

Directions: For questions 9 through 12, use the midpoint formula to find the midpoint of
each side of parallelogram WXYZ.

L

U N OO

X

110-9-8-?554321 123455_789107

DWW E~NOWU AN =g MW n

-

10. WZ

11. XY

2 ¥2

13. If you draw diagonal XZ, what will be its midpoint?
A. (5,4)

B. (53 43)
c. (5.43)

D. (5,5)
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Slopes of Lines

The slope of a line describes how steep the change is as you follow the line from left
to right. You can find the slope of a line that passes through two given points using the
following formula:

Yo =¥y _ vertical change rise

slope = X, — X, " horizontal change run

where (x;, y,) is the ordered pair of one point and (x,, ¥,) is the ordered pair of another
point. Write the fraction in simplest form.

> Example

Use the formula to find the slope of the following line.

L
-

W s U OO 0 © O

X

RN R N R T

12345678910

4

(3, 4) and (-6, —2) are the ordered pairs of two points on the line.

X1 )i ¢
- =N . 2= =6 .2
slopese e s

The slope of the line is % The line rises as you follow it from left to right.

/> TIP: It does not matter which two points you use to calculate the slope of a line.
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Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.1.1

Knowing Slope When You See It

When you look at the graph of a line, you can tell if the line has a positive or negative
slope. A line has a positive slope when it rises from left to right and a negative slope
when it falls from left to right.

Y

A
positive slope \
< > X

k!

‘r\* negative slope

A horizontal line has a slope of zero. This means that there is no vertical change. The
slope fraction has a numerator of zero (for example, % . A vertical line has an undefined
slope. This means that there is no horizontal change. The slope fraction has a
denominator of zero (for example, %}

L
o

A
A 4
>
A

Y y

A A

P

A
u]

>zero slope
> X < O > X

A

\ i
undefined slope |,

The slope also tells how steep the line is. The larger the absolute value of the slope, the
steeper the line. The smaller the absolute value of the slope, the flatter the line.

Duplicating any part of this book is prohibited by law.
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Unit 1 — Two-Dimensional Geometry

() Practice

Benchmark Codes: MA.912.G.1.1

Directions: For questions 1 through 4, find the slope of the line that passes through the
given points. Then, graph the line and verify that your slope is correct.

1. (-4, 6) and (3, 4)

slope

.

L.
S

>10-9 -8 -7 6 -5 -4 -3 -2 -1

! -
O D0 N s W=D - N W&~ @0 o

123456?3910’X

2. (-4, 6) and (-6, -2)

slope

=

:

10-9-8-76-5-4-3-21

LD 0 B Nt s W —g| MW e DN D © D,

<
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12345678010 %

3. (-4, 6) and (4, —3)

slope

=

-
r o

2109 -8 7 654321

4. (8,4) and (4, -3)

slope

-

@ N Ot B WM sg| -~MNW AN DN ®© D

123456788100 %

=<

L.
=

109 8-7 654321

L e B |
= e I et = N W s U oW o

1234557{3910’*
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Lesson 7: The Coordinate System

Benchmark Codes: MA.912.G.1.1

Parallel and Perpendicular Lines

The slopes of parallel lines are equal. The slopes of perpendicular lines are opposite
reciprocals. The product of opposite reciprocals is -1, so you can multiply the slopes of
lines to see if they are perpendicular.

!“> Exampie
What is the slope of a line that is parallel to —10x + 5y = 157

First, find the slope of —10x + 5y = 15 by writing the equation in slope-
intercept form (y = mx + b, where mis the slope).

-10x + 5y = 15
5y=10x+ 15
y=2x+3

The slope of =10x + 5y = 15is 2 (m = 2).

Therefore, the slope of a line parallel to —10x + 5y = 15 is also 2.

':} Example
What is the slope of a line that is perpendicular to 77x — 11y = 227

First, find the slope of 77x — 11y = 22.

77x— 11y =22
~11y= ~77x+ 22
y=7x—-2

The slope of 77x — 11y = 22 is 7. The opposite reciprocal of 7 is — .

~J

Therefore, the slope of a line perpendicular fo 77x — 11y = 22 is —;.
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Unit 1 — Two-Dimensional Geomefry

@ Practice

Directions: For questions 1 through 6, find the slope of a line that is parallel and the
slope of a line that is perpendicular to the line with the given linear equation.

1

-Ux—-3y=29
parallel

perpendicular

2. 2x+ 4y =3
parallel
perpendicular

3. 12x—y=17
parallel
perpendicular

4 x=y
parallel
perpendicular

5. 8x=38y+2
parallel
perpendicular

6. 2x+ y=05
parallel
perpendicular

14y
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Lesson 7: The Coordinate System

Duplicating any part of this book is prohibited by law.

‘Benchmark Codes: MA.912.G.1.1

Directions: For questions 7 and 8, draw a line that is parallel to, and a line that is
perpendicular to, the given line by plotting specific points. Then, give the slope of each

line that you drew.

J Pl P
S

o

e e e
= I )

9. What is the slope of a line that is
parallel to —18x + 2y = 6?

A -9
B. 6
C. 9
D. 24

10.

parallel

perpendicular

parallel

perpendicular

What is the slope of a line that is
perpendicular fo 10x — 20y = 0?

A -2

B. 0

N |—
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Unit 1 — Two-Dimensional Geometry

Benchmark Codes: MA.912.G.3.3

Identifying Geometric Figures

You can use the distance formula, midpoint formula, and slope formula to identify
geometric figures on a coordinate plane. For example, to verify that a quadrilateral is a
parallelogram, you can use the slope formula to determine that opposite sides are
parallel and the distance formula to determine that opposite sides are congruent.

P
P Example

Use the distance formula and the slope formula to verify that ABCD is a

square.

y
0] A(4,9)
B(9,7)
D
@A ewla
X

11098?654321 12345678910

= e I o I et~ - N W s U OO

-

r

Use the distance formula to find the length of each side.

AB=V (9 - 42+ (7-92=V29

BC=\(7-92+@-7?2=V29

co=\@-72+u-22=V29

AD =\ (2 - 42+ (4 —92=V29

The side lengths are all congruent. You need to determine whether the opposite sides
are parallel and whether the angles are right angles. The next page shows you how.

146

Duplicating any part of this book is prohibited by law.



-
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Benchmark Codes: MA.912.G.3.3

Use the slope formula fo find the slope of each segment.

slopeofﬁzg—:%z —%
sfopeofs—ziigzg
slopeofazg—:—§= -2
sIopeofA—=H:g

Since AB and CD have the same slope, they are parallel. Likewise, BC and
AD have the same slope, so they are also parallel. The slopes of AB and CD
are reciprocals of the slopes of BC and AD and are also opposite in sign, so
AB and CD are each perpendicular to both BC and AD. Therefore, ABCD is
a square.

> Example

Use the distance formula and the slope formula to verify that LMNO and
WXYZ are congruent rectangles.

y

b
r o

N N
- o)

-10-9-8 7 6-5-4-3-2-1

1_2_3456?3910')(

W
X

i t—s 1
e I L I et =] - N W s OO O

Two rectangles are congruent if corresponding sides are congruent. Therefore,
you must first show that the corresponding sides are congruent and then show
that each quadrilateral is a rectangle.

Duplicating any part of this book is prohibited by law.
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148

Benchmark Codes: MA.912.G.‘3.3_

Use the distance formula to find the length of each side of each quadrilateral.

M=\ (-4 - (-7)%+ (8 - 72 = V10
MN =\ (-2 — (1)) + (2 — 8)2 = V40
NO =V (-5 - (-2) + (1 - 2 = V10
OL = /(=7 = (=5)2+ (7 - 1 =10

WX =\ (7 -u2+ (-3 - (-2))2 = V10
Xy =\(5—- 772+ (-9 — (-3))2 = Vu0o
¥Z=V@ -5+ (8- (-9)% = V10

ZW="\ (- 22 + (-2 — (-8)2 = V10

The opposite sides of each quadrilateral are congruent. Also, note that the
corresponding sides of the two quadrilaterals are congruent. You now need to
determine whether the opposite sides of each quadrilateral are parallel, and
whether all of the angles are right angles. Use the slope formula to find the
slope of each segment of each quadrilateral.

slope of LM = ﬂf_"(??) =1
slope of MN = __22_;(?4) = -3
slope of NO = =
slope of OL = _77_—(1_5) = -3
slope of WX = 7"37’_(;2) =-1
slope of XY = i;;(;—s) =3
slope of YZ =%__(§-?)- = -3
slopeofﬁ=1?[{_(—;8)=3

For each quadrilateral, since the opposite sides have the same slope, they are
parallel. Thus, each quadrilateral is a parallelogram. Since the adjacent sides
of each quadrilateral have slopes that are opposite reciprocals, they are
perpendicular. Therefore, each angle in each quadrilateral is right. This means
that each quadrilateral is a rectangle. Since the corresponding sides of the two
rectangles are congruent, they are congruent rectangles.
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Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.3.3

() Practice

Directions: For questions 1 through 3, use the distance formula and the slope formula
to identify the given geometric figures. Leave your answers in radical form.

1 y JK =
1DJk
> KL =
7 K: !
i : LM =
5 |
X _ 111
i+ J g JM =
1098765432 1_5 slope OfIK— =
4 slope of KL =
-6
? slope of LM =
9
"y slope of m =
type of quadrilateral:
2. y EF=
A
FG =
GH =
HE EH =
‘msa-?6-5-432g,;/"'f‘3?5-5?3?‘f’;x slope of EF =
; slope of FG =
e
7 slope of GH =
5 L]
o f ' slope of EH =

type of quadrilateral:
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3, y WX =
!Oh
: XY =
: YZ =
W 4
3
2

“‘1_099?5514-3'2‘9 )?56?8910‘;)( S|Op80f_WX:
2
: o
4 slope of XY =
= S
7|Y =
’ slope of YZ =
9 I
0 slope of WZ =

type of quadrilateral:

4. Kiara is trying to draw a square on the grid below. When she draws the fourth
vertex, D, what will be the slope of AD? Justify your answer.

=

LD 0 m N DM bW =g = NWsEU DN ® OO

/B
A
%

X

109 8-76-5-4-3-2-1 12345678910
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Benchmark Codes: MA.912.G.2.4, MA.912.G.3.3

Transformations

A transformation is any operation on a figure by which another image is created.
Transformations include reflections (flips), translations (slides), rotations (turns) and
dilations.

Translations

A translation slides a figure in any direction. A translated figure is congruent to the
original figure.

> Example

On the following coordinate plane, ABCD has been translated 11 units down.
The translated figure, A’B’'C'D’, is congruent to ABCD.

y

A
.10 .....

9 :

?’ + - S |
-6 A 18—
5 |
L4
3

4 M

| ] 5 | 1 O O O
09876543210 12345678010 %

-3
-4
G H
57 I
-8 + +
9 +
bolte-D L L L TG

A 4 | |

The ordered pairs of the vertices of ABCD are used as a starting point to
translate the rectangle 11 units down. Look carefully at the coordinates of the
vertices of ABCDand A'B'C'D’.

A: (2, 5) A’ (2, -6)
B: (9, 5) B': (9, -6)
C: (9,2 C': (9, -9)
D: (2, 2) D': (2, -9)

Notice each y-coordinate of A’B'C'D" is 11 less than its corresponding
y-coordinate of ABCD. The x-coordinates remain the same.

/> TIP: Translations add a constant number to one or both of the coordinates of
every point of a figure.

Duplicating any part of this book is prohibited by law.
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Reflections

A reflection flips a figure over a line. The line is called the line of reflection. A reflected
figure is congruent to the original figure.

> Example

On the following coordinate plane, ARST has been reflected over the y-axis.
The reflected figure, AR'S’'T', is congruent fo ARST.

=

=

e I L O et = = M W s 0o

s

IS

S10-9 87654321

S

A

1l R

12_3455_?35_310’)(

The ordered pairs of the vertices of ARST are used as a starting point to
reflect the triangle over the y-axis. Look carefully at the coordinates of the
vertices of ARSTand AR'S'T'.

R: (-9, 2) R':(9,2)
S: (-8, 6) S’: (8, 6)
T: (-3, 2) T (3,2)

Notice each x-coordinate of AR’'S'T' is the opposite of each
x-coordinate of ARST. This is because the y-axis was used as the line of
reflection. The y-coordinates remain the same.

TIP: If the x-axis is used as the line of reflection, then the y-coordinates of the
figures will be opposites and the x-coordinates will be the same.

Duplicating any part of this book is prohibited by law.
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Benchmark Codes: MA.912.G.2.4, MA.912.G.3.3

Rotations

A rotation turns a figure around a point. The point is called the center of rotation.
You will use the origin as the center of rotation in most situations. Figures are usually
rotated 90°, 180°, 270°, or 360°. A figure can be rotated in either a clockwise or a
counterclockwise direction. A rotated figure is congruent to the original figure.

> Example

On the following coordinate plane, AXYZ has been rotated 180° around the
origin. The rotated figure, AX'Y'Z’, is congruent to AXYZ.

e
e
T

D0 @ NOD AWM ao] 2w en N @ oD

X 2]

> X

109876543210 123456780910 |

I :_X*. _

The ordered pairs of the vertices of AXYZ are used as a starting point to
rotate the triangle around the origin. Look carefully at the coordinates of the
vertices of AXYZand AX'Y'Z’.

X:(~7,3) X7, ~3)
Y: (-4, 8) Y’ (4, -8)
Z (-4, 3) Z': (4, -3)

Notice each x- and y-coordinate of AX'Y'Z’ is the opposite of its
corresponding x- and y-coordinate of AXYZ.

-"/> TIP: Some figures are rotated around a point in the figure. The coordinates of that
point will not change after the rotation.
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Dilations

A dilation either enlarges or reduces a figure. The figure is enlarged or reduced from a
point called the center of dilation. The coordinates of the vertices of the figure are
multiplied by a positive number called the scale factor. If the scale factor is less than 1,
the dilated figure will be a reduction of the original figure. If the scale factor is greater
than 1, the dilated figure will be an enlargement of the original figure. A dilated figure
will be similar, but not congruent, to the original figure. The side lengths of a dilated
figure are changed by the scale factor. The area of a dilated figure is changed by the
scale factor squared.

P} Example

On the following coordinate plane, HIJK has been dilated by a scale factor
of % The dilated figure, H'I'J’K’, is similar, but not congruent, to HIJK.

>

p

W H W p N @O o,
y
—

l I 1 B
! ; 1 i : | I

<< > X
10-9 ?654-3%21? 12!3456?8910

!

O © @ NP bW

/

The ordered pairs of the vertices of HIJK are used as a starting point to dilate
by a scale factor of % Look carefully at the coordinates of the vertices of HIJK

and H'I'J'K".
H: (-6, 6) H*: (-2, 2)
I. (6, 6) I': (2,2)
J: (9, —6) J% (3,-2) .
K: (-9, -6) K'; (—=3; —2) |

Notice each x- and y-coordinate of H'I'J'K" is % times its corresponding
x- and y-coordinate of HIJK.

Duplicating any part of this book is prohibited by law.
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Benchmark Codes: MA.912.G.2.4, MA.912.G.3.3

O Practice

Lesson 7: The Coordinate System

Directions: For questions 1 through 4, determine whether the graph shows a translation,
reflection, rotation, or dilation. Determine if the polygons are congruent, similar, or neither.

1

o

I $)

| DI |

: i

“10-98-7 654321

DLl |

Q

w

The graph shows @

DO ® NN BN g “mw s 0N ©d

123456?3910’X

Y

Congruent, similar, or neither:

y

A

10

9

8 M t
T H

6 - 1
] N
4

3
+2
GlP 0
S109 8765 -4-3-2-10 1234SG?BQ1D’X
. T ..1 M[ 4 + 4

-2

3
T N’
2]

6

7 -
a Pll o.‘l
10

Y

The graph shows a

Congruent, similar, or neither:

3.

2 C'

10987 654321

D 0 D N DU EWR -] N WwsE0 O N D ©

The graph shows a

r

1234557{3910’)(

Congruent, similar, or neither:

X Z

=

L

109 87 65-4-3-2-1

The graph shows a

-

123456?3910’x
b S8t

K 4

Congruent, similar, or neither:
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Benchmark Codes: MA.912.G.2.4, MA.912.G.3.3

5. If ABCD is reflected over the y-axis, what are the coordinates of the reflected figure

A'B'C'D'?

>

109 87654321

Is A'B'C'D’ congruent to or similar to ABCD?

123456788910

AEEE

X

A"

6. If WXYZis rotated 90° clockwise around the origin, what are the coordinates of the

rotated figure W' X’

Y

L.
>

¥zr

109 87654321

Lolal L a2
W,

N-H
=<

S0 ®m O th sw Mg =MW s DN 0D

12345678910

Y

X

w'.

X's

How are the side lengths of W' X'Y'Z’ related to the side lengths of WXYZ?

How is the area of W' X'Y'Z’ related to the area of WXYZ?
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Benchmark Codes: MA.912.G.6.6, MA.912.G.6.7

Equations of Circles

A circle is the set of all points in a plane that are an equal distance from a given point.
The distance is the radius of the circle and the given point is the center of the circle. The
equation of a circle is derived from the distance formula. The following is the equation of
a circle with center (h, k) and radius r.

(x= B + (y — K? = r?

To graph a circle, first find (h, k) and r. Then, plot (h, k) and some points that are r units
from (h, k). The easiest points to plot are found by adding rto or subtracting r from the
x-coordinate of the center and then the y-coordinate of the center:
(B b.K), (=1 k), (A Je+.r), ond (R, k=r).
5!:)» Example
Find the center and radius of the circle with the following equation.
(x+ 22+ (y—32=16

Put the equation in the form shown above.
[x— (2P + (y =32 =W
Therefore, (h, k) = (-2,3)and r = 4.
To graph the circle, plot a point at (-2, 3). Plot some other points of the circle

that are each 4 units from (-2, 3). The following points are each 4 units from
(-2, 3): (2, 8); (-6,3), (-2, 7), and (-2, —1).

A

(x+22+(y—232%=16

i
- N W RGO

11095755\%@_“/"/‘?3455?53‘0"*

DO ®NDGN S LN

ey
-

Y
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—— - —y

> Example

Find the equation of a circle with a center of (2, 4) and a radius of 3. Graph it

on a coordinate grid.

Substitute the given values info the equation of a circle: (h, k) = (2, 4), and

r=3.
(x= hY +(y—0°=r° |
(x =2 + (y — 4% = (3)?
(k~ B)f H{F—Hf=9

Therefore, the equation of the circle is (x — 2)% + (y — 4)? = 9.

To graph the circle, plot the center point, (2, 4). Then plot other points of the
circle that are each 3 units from (2, 4). Adding rto and subtracting r from the
x-coordinate and then the y-coordinate of the center results in the following

points:
2+3, =54 2-3,%H=(-1,41 |

2,4+ 3)=(2,7) 2,4-3)=(2,1) ‘

The center and four plotted points are shown. |

SERNCES SR

72345678910 %

~109-8-7-65-4-3-2-1

L O 0 @ N ; s N ag]

f> TIP: Because every point on a circle is the same distance from its center, the
equation for a circle is related to the distance formula. (See page 135.) The
difference is that ris used instead of din the equation for a circle and each side of
the equation is squared.
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Lesson 7: The Coordinate System
Benchmark Codes: MA.912.G.6.6, MA.912.G.6.7

O Practice

Directions: For questions 1 through 4, find the center and radius of the circle with the
given equation. Then, graph the circle.

1.(x~5)2+(y+1)2=1 3. x2+y2=25
center center
radius radius

<
=

A A
10 10
9 9
8 B
7 7
LB 6
5 + 5
o] + 4
3 3
2 2
1 ' |
110-98-?-554-3-2-_1?]2345??391”‘ ‘109_8755432]_?123656?3910”‘
{2 2
i g 3
-4 4
{-5 5
6 6
-7 7
g -9
10 10 1
k 4
2. (x—3P+y=9 4 (x— 62+ (y+7)2=U
center center
radius radius

<
=

A A

10 T 10

9 9
n Bl -8
=
i T +7
2 6 -6
2 . !
:-§ 4 4
< 3 3
2
a 2 2
o 1% 1
_g 110-9-8-?-_6_5-4 3-2-_1? }234_5??5910’ ‘1_098_?554_321‘13 1234567 8910
:%’ -2 2
S
5 3 -3
t 4 4
]
a 1-5 =5
"é‘ 6 -6
2 i 7
'ﬁ 8 -8
L 9 9
a 10 10
8 Y 4
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Unit 1 — Two-Dimensional Geometry
Benchmark Codes: MA.912.G.6.6, MA.912.G.6.7

Directions: For questions 5 through 8, write the equation of the circle given its center
and radius. Then, graph the circle.

5. center = (2, 4); radius = 1 7. center = (3, 6); radius = 2
equation: equation:
y ¥
A A
10 10
L9 9
+ 8 8
T 7
3] 6
5 5
+ 4 4
+3 3
L2 T2
1 1
110-?8-?-6-5-§3-21$123456??910’)‘ ‘1093?554321!‘1123656?8910’/‘

-2 2
13 3
-4 4
5 -5
T T
8 8
10 10
Y Y

6. center = (0, 0); radius = 6 8. center = (-1, —6); radius = 3

equation: equation:
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