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LESsON k&Y Skills Practice

Name Date

The Coordinate Plane
Circles and Polygons on the Coordinate Plane

Problem Set

Use the given information to show that each statement is true. Justify your answers by using theorems
and by using algebra.

1. The center of circle O is at the origin. The y
coordinates of the given points are A(—4, 0),
B(4, 0), and C(0, 4). Show that AABC is a right triangle.
AABC is an inscribed triangle in circle O with the
hypotenuse as the diameter of the circle, therefore the _ ~
triangle is a right triangle by the Right Triangle Diameter
Theorem. A © B > X

N

AB = (-4 — 4 + (0 — 02 \. y4

= (82 =164 =8 °
AC = (-4 — 0)2 + (0 — 4) 8

= (=47 + (—4y
=32 =42

BC = (4 — 0)Z + (0 — 4)
= @+ (~4¢
=32 =42

(@V2)2 + (4V2)> 2 8

32+ 32=64
Therefore, by the Converse of the Pythagorean Theorem, AABC is a right triangle.
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2. The center of circle O is at the origin. AZ and y
AT are tangent to circle O. The coordinates of the given ‘{‘ 301
points are A(—10, 30), T(8, 6), and Z(—10, 0). Show that the \
lengths of AT and AZ are equal.
AT = /(—10 — 8)2 + (30 — 6)2 IR

= [(—18)Z + (24)2 z
30 20/ |-
= V324 + 576 *Q JASAN

= v900 = 30 N\

A
=)
A

Y

x

AZ = +[(—10 — (=10))Z + (30 — 0)2 N
— V07 + 307

AT =30 = AZ.

Therefore, AT = AZ.

3. The center of circle C is at the origin. AB is y
tangent to circle C at (3, 4). Show that the tangent line is N
perpendicular to CA. -

7—-4 _ _3 N

-1-3 4

_ 4 — 2

slope of CA =ﬁ=§ /

Because the slopes of AB and CA are opposite C(O: 0

reciprocals, ABis perpendicular to CA.

n
CD\-; 2]
/T

slope of AB =

=

N
N
N
/
/
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N
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4. The center of circle O is at the origin. The coordinates
of the given points are A(3, 4), B(—4, —3), D(0, —5), E(—3, 4),
and F(—1.5, —0.5). Show that EF - FD = AF - FB.

AF =+/(3+1.52 + (4 + 0.5
=V4.52 + 4.5

= v40.5

FB = (1.5 + 4)? + (0.5 + 3)?

=252 + 2.52 =125

EF = (-3 + 1.5 + (4 + 0.5
= J(~1BF + 45

=22.5

FD = [(=1.5 — O + (—0.5 + 5)2
= (1.5 + (4.5
=225

EF « FD X AF - FB

V22.5 . /22,5 2 /40.5 - V12.5

22.5 =225 4

(o)

S

4

0

O A
=)
LY

[}
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5. The center of circle O is at the origin. The coordinates
of the given points are A(—5, 5), B(—4, 3), C(0, —5), and
D(0, 5). Show that AD? = AB - AC.

AD =+/(-5-0)2+ (5 — 5)
= 4/(—5)? + 02
=V25=5

AB = (=5 + 4)° + (5 — 3)?
= (~f+ 2
—V5

AC = (-5 — 0 + (5 + 5
= V(=57 +10°
=125

AD?> 2 AB - AC

52 2 (V5)(v125)
@ 5% 2 V625

25=25 v/

N

oA

N

[}
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6. The center of circle O is at the origin. BD is perpendicular y
to OA at point C. The coordinates of the given points are 1
A(=5, 0), B(—4, 3), C(—4, 0), and D(—4, —3). Show that
OA bisects BD.

(o)

T

o]

BD = (4 + 47 + (-3 — 3)? A \

= 4/0% + (—6)2 Al IC O X

=6

o

O A
LY

N

BC = (=4 + 42 + (3 — O
N .
=3

[}

CD = (=4 + 47 + (0 + 37
= V0T + 32
=3

BD and OA intersect at C. BC = CD = 3 = %BD. Therefore, OA bisects BD.
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Classify the polygon formed by connecting the midpoints of the sides of each quadrilateral. Show all

your work.
7. The rectangle shown has vertices A(0, 0), B(x, 0), y
C(x, ), and D(0, y).
Midpoint AB : U( o)
Midpoint BC : S[x, %) o T S0
— /r \\
Midpoint CD : 715, y) - ~
. . —_ y \\ //
Midpoint DA :R(O, E) D > L
y y y y
Yy—-5 3 _ 57y -5
SIopeRT=—2=g=¥ SIopeTS=2—=—2=—¥

0 X X
2
-y _y Yy _ y
SIopeUS=f2=—)%=¥ Slopem=§j=%=—¥
27X 2 2 2

RT and US are parallel since they have the same slope of ;
TS and RU are parallel since they have the same slope of —%.

There are no perpendicular sides. The slopes are not opposite reciprocals.

o5+ T o= +b -4
S RE o

o5 = =+ - o3+l
-+ 19 SEE

All four sides of RTSU are congruent.

Opposite sides are parallel and all sides are congruent, so the quadrilateral formed by connecting
the midpoints of the rectangle is a rhombus.
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8. The isosceles trapezoid shown has vertices y
A(0, 0), B(6, 0), C(4, 3), and D(2, 3).
Midpoint AB : U(3, 0)
Midpoint BC : s(5, g)

. = D(2,3) Cl(4, 3)
Midpoint CD : T(3, 3) LAY
Midpoint DA : R(1 , §) C ]

/ \\ // \\
(0,0) B.(6,/0)
3-3 3 3_3 _3 3
Slope RT = 3-1-95-14 Slope TS 5-3 5 4
3_, 3 0-3 &
Slope SU = 5-3-92"2 Slope RU -1 > 4

3

RT and SU are parallel since they have the same slope of T

TS and RU are parallel since they have the same slope of —%.

There are no perpendicular sides. The slopes are not opposite reciprocals.

o= o -+ -] o oo+
e+ [ - oo+

su=fo-or+ g = o g
S - e+

All four sides of RTSU are congruent.

Opposite sides are parallel and all sides are congruent, so the quadrilateral formed by the
midpoints of the isosceles trapezoid is a rhombus.
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9. The parallelogram shown has vertices A(4, 5), y
B(7, 5), C(3, 0), and D(0, 0).

(=)

Midpoint AB = E(5.5, 5)

A P
- - v A 7 B
Midpoint BC = F(5, 2.5) L/
7> 4l
Midpoint CD = G(1.5, 0) 5 o/ 17/
1o 6 > |0 IGo 1Cy | ¢ Hiels

Midpoint DA = H(2, 2.5)

N

Slope EF =2-25_25_

5-15 35 7 Y
_25-0_25_ §
SlopeGH = 5 "35 =055
SlopeEH =9-25_25_5

FG and EH are parallel since they have the same slope of g

EF and GH are parallel since they have the same slope of 5.

@ There are no perpendicular sides. The slopes are not opposite reciprocals.
EF = /(5.5 — 52 + (5 — 2.5 FG =+/(5 - 1.52 + (2.5 — 0)2
=10.52 + 2.5% =V3.52 + 2.5
=65 = V185
GH =+/(2 - 1.52 + (2.5 — 0)? EH =+/(5.5 — 22 + (5 — 2.5)?
=0.52 + 2.5 =352+ 25
= 6.5 =185

Opposite sides of EFGH are congruent.

Opposite sides are parallel and opposite sides are congruent, so the quadrilateral formed by the
midpoints of the parallelogram is a parallelogram.
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10. The rhombus shown has vertices A(4, 10), B(8, 5), oY
C(4, 0), and D(0, 5). NEPYARNE
Midpoint AB = E(6, 7.5) / N
R D
Midpoint BC = F(6, 2.5) BN yan
Midpoint CD = G(2, 2.5) A RENV L
€ > X

Midpoint DA = H(2, 7.5) ~1o/ -8 P ¢ 1

EF_75-25_5_ : .
Slope EF = 6-6 0 undefined

Fr _25—-25_0_
Slope FG = 6—2 4 0 A

i
_25—-75_ -5 _ - v

Slope GH = 55 0 undefined

=7 _75-75_0_
Slope EH = 6—2 4 0
EF and GH are parallel since they have an undefined slope. The lines are vertical. ﬁ
FG and EH are parallel since they have the same slope of 0. The lines are horizontal.

Consecutive sides are perpendicular since the segments are horizontal and vertical.

EF = /(6 — 6)2 + (7.5 — 2.5)2 FG = (6 — 272 + (2.5 — 2.5)
— Vo ¥ & V0

GH = (2 — 2)* + (25 — 7.5 EH = (6 — 2?2 + (7.5 — 7.5)
= 0?2 + (-5 =42 + 02

Opposite sides of EFGH are congruent.

Opposite sides are parallel, consecutive sides are perpendicular, and opposite sides are
congruent, so the quadrilateral formed by the midpoints of the rhombus is a rectangle.
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11. The square shown has vertices A(0, 0), B(4, 0), oY
C(, 4), and D(0, 4). N
Midpoint AB = E(2, 0)
S D
Midpoint BC = F(4, 2) 44— —oC
Midpoint CD = G(2, 4) PR
. .= _ : > | O[A ¢ :1 o
Midpoint DA = H(0, 2) N
EF-2-0_2_
Slope EF = A—5-5
FG=4—-2_2 _ _
SIopeFG—2_4 =5 1 A
Y
= —2 - 4 = __2 = -
Slope GH = 0—2~- 9
EH=2-0_2 _ _
SIopeEH—O_2 =5 1
FG and EH are parallel since they have the same slope of —1.
EF and GH are parallel since they have the same slope of 1.
Consecutive sides are perpendicular since the product of the slopes of each pair of consecutive
sides is —1.
EF =42 — 42+ (0— 292 FG=+(4—-22+ (2 -4)2
= (=27 + (-2 = 2"+ (-2¢
=V4+4 =V4+4
=8 =48
GH=+(2-02+ 4 - 22 EH =40 -22+ (2 - 0)
=22 + 22 =(-22 + 22
=V4+4 =V4+4
=8 =8

All four sides of EFGH are congruent.

Opposite sides are parallel, consecutive sides are perpendicular, and all four sides are congruent,
so the quadrilateral formed by the midpoints of the square is a square.
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12. The kite shown has vertices A(0, 2), B(2, 0), y
C(0, —3), and D(—2, 0).
Midpoint AB = E(1, 1)

(o)

Midpoint BC = F(1, —1.5) 4

Midpoint CD = G(—1, —1.5) - DH2 Q E_ -
Midpoint DA = H(—1, 1) ~to 2 / 6180
Slope EF = # = 275 = undefined <

SlopeFG = —19+1.5_0_4 A

2
SlopeGH = —1:2 =1 _ _3'5 = undefined

FG and EH are parallel since they have the same slope of 0. The lines are horizontal.

EF and GH are parallel since they have the same undefined slope. The lines are vertical.

Consecutive sides are perpendicular since the segments are horizontal and vertical.

EF=y(1 —12+( +1.5p FG =+(1 +1)2+ (—1.5 + 1.5)
VT2 Ve
=25 =2
GH = (=1 + 1P + (—15 — 1) EH =A@ + 17+ (1 =17
- [ F 2y T
=25 =2

Opposite sides of EFGH are congruent.

Opposite sides are parallel, consecutive sides are perpendicular, and opposite sides are
congruent, so the quadrilateral formed by the midpoints of the kite is a rectangle.
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Bring On the Algebra
Deriving the Equation for a Circle

Problem Set

Write an equation in standard form of each circle.

1. acircle with center point at the origin when r = 4

X2+y2=,-2
x2+y2=42
x>+ y?2=16

2. acircle with center point at the origin when r = %
x2 + yz =2
2 42 = 2)2
X2+ y ( 3
4
2 2 =
Xty 9

3. acircle with center point (6, 5) whenr = 1
(K= he+ =k =r°
(x = 6)2 + (y — 52 =1
x—62+(y—52=1

4. acircle with center point (—8, —12) whenr =7
(K —he+ (- k=1
xX+82+(y+122=72
x+82+(y+122=49
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5. 107
A
7~ ™N
L1/ \
(4,0)
< > x
~101-8 |- -4 |2 |0 ¢ 1
0
TN\ V4
N S
@, =4)
Y

=y + (y — k=1
x—4@+(y—02=4
x—42+y*=16

NS

|

|

|

|

{

o
LY

x—hR+(y—k?2=r?
(= 02+ (y — 3= 5
X2+ (y—32=25

Write the equation of each circle in standard form. Then identify the center point and radius of the circle.

7. X*+y?+6x—2y+1=0
xX+y?+6x—2y+1=0
x2+6x+y?—2y=-1
K+bx+9)+(2—2y+1)=-1+9+1
x+32+y—1)2=9
center: (—3, 1), radius: 3
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8. X+ y?—14x+4y +49=0
X +y?—14x+4y +49=0
xX*—14x + y* + 4y = —49
xX2—14x +49)+ (Y2 +4y +4)=—-49+49 + 4
xX—=72+y+2>=4
center: (7, —2), radius: 2

9 X*+y2—-2x—-2y+1=0
XX+yP—2x—-2y+1=0
xX*—2x+y?—2y=-1
x—2x+1)+y*—2y+1)=-1+1+1
x=12+y—-1)2=1
center: (1, 1), radius: 1

10. 81x2 + 81y2 + 36x — 324y + 327 =0 ﬁ

81x2 + 81y? + 36x — 324y + 327 =0
81x2 + 36x + 81y? — 324y = —327

x2+gx+y2—4y=—m

27
2,4, 4 2 _ - _109 4
(x +9x+81)+(y 4y + 4) 27+81+4

(x+§)2+(y—2)2=81—1

[_2 e 1
center.( 9 2), radlus.9
11, 92 + 92+ 72x — 12y + 147 =0
X2+ 9y2+72x — 12y + 147 =0
X2 + 72x + 9y? — 12y = —147
x2+8x+y2—ﬂ = -4
(x2+8x+16)+(y2—4y+5)=—@+16+ﬁ
3 9 3
2 —2P_1
c+ap+ly -2 =g

center: (—4, %), radius: %
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12, 36x2 + 36y2 — 36x + 72y +29 =0
36x2 + 36y? — 36x + 72y + 29 =0
36x2 — 36x + 36y? + 72y = —29

2 _ 2 =29
X—x+y*+2y 36
2 _ 1 2 29,1
(x x+4)+(y+2y+1) 36+4+1

gl +o+r=g

center: (15, -1 ), radius: %

Determine if each equation represents a circle. If so, describe the location of the center and radius.

13. X2+ y2+4x+4y—-17 =0
xX+y’+4x+4y —-17=0
X2+ 4x + y? + 4y =17
KC+ax+4)+ (2 +4y+4)=17+4+4

x+22+(y+22=25
@ center: (—2, —2), radius: 5

14. 2+ y? +2x -6y +6 =0
This equation does not represent a circle because A # C, or 2 # 1.

15, X2+ 4y? - 3x+3y—-—9=0
This equations does not represent a circle because A # C, or 1 # 4.

16. x> +y2—-8x— 10y +5=0
x2+y?—8x—10y +5=0
x2—8x+y?—10y = =5
x> —8x+16) + (y>— 10y + 25) = =5+ 16 + 25
x—4)2+ (y—52?=236
center: (4, 5), radius: 6
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Determine an equation of the circle that meets the given conditions.

17.

18.

Same center as circle A, (x + 3)? + (v + 52 = 9, but with a circumference that is twice that of circle A

The radius of circle A is V9, or 3. To determine the circumference of A, substitute 3 for r in the
formula for the circumference of a circle.

C = 2ar
= 277(3)
C =6nw

A circle with twice the circumference of circle A has circumference 2(64), or 127 units. To
determine its radius, substitute 124 for C in the formula for the circumference of a circle, and then
solve forr.

C = 2qr
127 = 27ar
6=r

The radius of the circle is 6. So an equation of the circle with the same center as circle A but with
a circumference that is twice that of circle A is

(x + 3)2 + (v + 5 = 62, or (x + 322 + (v + 5)* = 36.

Same center as circle B, (x — 6)? + (v + 4)? = 49, but with a circumference that is three times that of
circle B

The radius of circle B is V49, or 7. To determine the circumference of B, substitute 7 for r in the
formula for the circumference of a circle.

C = 2ar
= 27(7)
C =147

A circle with three times the circumference of circle B has circumference 3(14), or 424 units. To
determine its radius, substitute 424 for C in the formula for the circumference of a circle, and then
solve forr.

C = 2qr
429 = 27r
21 =r

The radius of the circle is 21. So an equation of the circle with the same center as circle B but with
a circumference that is three times that of circle B is (x — 6)2 + (y + 4)?> = 212, or (x — 6)? + (v + 4)?
= 441.
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Is That Point on the Circle?
Determining Points on a Circle

Problem Set

For each circle A, determine whether the given point P lies on the circle. Explain your reasoning.

1. y a2+ b2=c2
524+ 3 =r?
25+9=r2
Ra NN 34 =r
/ VeIl r=v34~58

-

>

~
N
S

A0,0) | 47 . .
< 0 r > X Because the length of line segment AP is

it [ I ! approximately 5.8 units instead of 6 units, line
» ’ segment AP is not a radius of circle A; therefore,
S L -7 point P does not lie on circle A.

e}

2 10 a2+ b? = c?
P WNNGEE 62 +8=r
’ AT 36 + 64 = r?
’ a4 X 100 = r2
r=+100 =10
x Because the length of line segment AP is 10 units,

line segment AP is a radius of circle A; therefore,
\ point P must lie on circle A.

@

prs

~
o
-

NS

|
iR
|
|
I}
|
|
=]
L
L
So_LY
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3. LY a? + b2 = ¢?
A
52 + (V39)? = r2
17 SYP 5,39 25+ 39 =r2
1/ VARN
/ /‘ \ 64 = r2
/ 1 \
1 N b’ ¥39 ‘\ r= (6 — 8
T = ,I \
A (0,07 . . .
& ] A z ] > x Because the length of line segment AP is 8 units,
- 2 [ 1 line segment AP is a radius of circle A; therefore,
Y ! point P must lie on circle A.
\ /
\\ /’
\\ /'
Y
nY a2+ b%=c?
4. A
- <o 42 + 32 = r2
. P4, 7)
7 PR 20N 16 +9=r?
1 /" é\
@414 25 =r?
4
‘- %) 1l r = ‘\’2 =5
] 2 ,
- 4 - . . .
O S T T Because the length of line segment AP is 5 units,

o

line segment AP is a radius of circle A; therefore,
point P must lie on circle A.
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5. Ly a? + b2 = ¢?
Pl | S~QLP (B 1+23
e oS 22 + (2V3) = 12
VW - 7N
J/ / N 4+12=r?
/ e r 23] ©
.I L) Il \\ 16 = r2
2 i ;
. ! r=+v16 =4
A(1,1) 2
_5_4 - 5‘\ I ] =,’ x Because the length of line segment AP is 4 units,
‘\ 1 ,/" line segment AP is a radius of circle A; therefore,
N v . . .
A L point P must lie on circle A.
~ e
Y
6. . y a2 + b2 - C2
A B
7 \l\Pa 8) 52 4 52 = y2
l/ 4 \
/ rle \ 25+ 25 =r2
:I 7 5 \\
4 ) 50 =r?
4
o lAl@ 3 5 r=+v50~=7.1
\ )
\
e e ] ‘,' > X Because the length of line segment AP is
\ / . . . .
P G approximately 7.1 units instead of 7 units,
Tk 4-r line segment AP is not a radius of circle A;
therefore, point P does not lie on circle A.
Y
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Use symmetry to determine the coordinates of each labeled point on the circle. Give exact values, not
approximations.

7. 10Y 8. 20
A A
4
12‘—’— ~"~‘\
7
PO/ 4 ¢ ‘,5’3‘ . (17, 5/3)
’f \\ /' \
/' D ‘\ :, \|
7 ) v y \
PEEGA BOO A | | 1, - B[6,0) P
1o -8 g X T 510 Al e _o0 L1g Lo g |4 |0 12| 4
\ 2 7 \ A 1
No // \“ ,[
o -7 \. Q ./
0, =4) 51533 42047, -53)
19 Z
i Y BPsd
1
10 Y
9. y 10. Ly 10
271 TAT =~
(BF372, 4+ 3 2)‘;{ Ng 34312, 4+342)
(e l18) ol v 71N
Y T ’ A
=15, 16) = 3.6/15) ! A ’ \
15 I N 7 \
A VAl C (3,14
AERNEEY AR 4 v N 9 4)
1 \ \
C(+6, 3" ol o N h
(-1, oL T {93 N /
< PARN > X P A NOA |
o7 Lot L15 | —30 / 15 | 29 | 27 108 6 4 I_ ( ,,\' P X
SNt < @=4, a3 L I~ -1 (3+3lpa—32)
15, -9 N+ L 1@ 19 =
yT~3 2\ 4
U Y =) o
24
27
7 oY
11. 297 12. on )
TA A
1 1
5,112)
—12 %/ \\ 12
/ \ y N
/ / | \ iy N
N\ \ Nl \
\
0, 0 (14,10) X ,0) (14,70) X
71‘4 - 6.1 10 14 | 18 | 20 95_7 0 ‘7\ —4 0 g 12 | 1612012
y
/ / . T1s /
\ / / /
N2 \x ,/ 12 A o
N 1
5,=12)
1 1
2| 4 5 Y
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The Parabola
Equation of a Parabola

Vocabulary

1.

2.

locus of points

parabola

focus of a parabola

directrix of a parabola

general form of a parabola

standard form of a parabola

. axis of symmetry

vertex of a parabola

concavity

parabola

. AX®+Dy=00rBy? +Cx=0
. X2 = 4py or y? = 4px

. describes the orientation of the curvature of the

. aset of points in a plane that are equidistant from

a fixed point and a fixed line

. the maximum or minimum point of a parabola

(J
a set of points that share a property E

. aline that passes through the parabola and divides

the parabola into two symmetrical parts that are
mirror images of each other

are equidistant

. the fixed point from which all points of a parabola

the fixed line from which all points of a parabola

are equidistant

Chapter 18 Skills Practice w 1107



LESSON Skills Practice page 2

Problem Set

Determine the equation of the parabola.

1. s VO =XP + (1 = yP = i =2 + (=1 = yP
A
VE+ (1 —yp =(-1-yp
ey X2 (1= yf = (=1 = yp
\L | fxy XH1-2y+y’=1+2y+)>
\C 1
gk X% =4y
01+~ 1
» AL ! N
_r‘_ 2 | _ 0 ; ':X
!
D =1 .
LY
2 T V=3=X7 + (0 - yP = Vlx — 37 + y — y)?
A J
N\ V(=3 =X + (~yF = &= 37
*9) @) (=3 —x+(—y)=Kx—-23)
/"\ 9+6x+x2+y?=x2—6x+9
/'/ A y? = —12x
5 1
7870}, -
54l al 5|40 s
o
//
4 Y \
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Date

Name
3. 57 V(2= X2+ (v —y)2 =lx — 22+ (y — 0
AREN JE2 =X = ix = 2F + 2
L |KY) (—2—X)2=(X—2)2+y2
— ) @=— === - o
b 7\ 4+4x+x2=x2—4x+4+y?
F \
4 \ 8x=y2
\
A ( ’O
ST o >l X
a1 1\
y UV
4. y Jx —x)2+ (0.5 — ¥ =/(x — 02 + (y — (—0.5))
A
V(0.5 —y) = \/x2 + (y + 0.5)2
b (0.5 —y)2=x2+ (y + 0.5)
A 025 —y+y?=x2+y2+y+0.25
— — y2
08 2y =x
_t;_ _ T o 0 ;‘X
H e (0, +Q)5)
1V \
VBN
,X, ) e}
/ \
7
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Identify the vertex, axis of symmetry, value of p, focus and directrix for each parabola.

5. y Vertex: (0, 0)

Axis of symmetry: x =0
Value of p: —0.75
Focus: (0, —0.75)
Directrix: y = 0.75

e ] Ep M iy S
3 > X
5 | _ _ _ 0y [
[ e\
/I 10\=7.5)
/o1 1\
/ \
| \
| \
YL Y Y
6. Y Vertex: (0, 0)
‘ ‘ ,/ Axis of symmetry:y =0
Value of p: 6
Focus: (6, 0)
N / Directrix: x = —6
—10-8 |—¢ -4 -5 [0 ¢ "
\
AN
LY X
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Name Date
7. w0 Vertex: (0, 0)
b 1 Axis of symmetry: x =0
\\ / Value of p: 1
Focus: (0, 1)
N / Parabola ¢ Directrix: y = —1
_1:_2 ———T17% > )
2 =1 -
1 Y
8. 0 Vertex: (0, 0)
tog Axis of symmetry:y =0
g Value of p: —2
Focus: (—2, 0)
=P
\ : Directrix: x = 2
71"‘—9 —6 -4 -2 |0 6 & ;1
7
nY
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Sketch each parabola.

9. x2= -4y

y
P A
3
2

S o oy
1
>

p 4 AN
3
y
10. y? = 16x
0
A
/!

D

< > X

~10.-8 -6 -4 |-2 |0 ¢ 1
>

A}

Y
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Date

Name
11, y?2 = —20x
Y
A
N
N
A\
\
n
_1:_ 6 -4 -2 |0 ¢ i
/
/
)4
Y
12. X2 = 6y
Y
|\ A A
N
N b A
\\ e //
~ 4
€ > X
—1 —8 ¢ — — € 3 1
e )y sy S g gy . g

ot
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Simply Parabolic
More with Parabolas

Problem Set

Determine the equation of the parabola.

1. o s) ‘ VO - X2+ (-2 -yp =k -2+ (y —yP
3 Ve F (=2 - yp =l — 2
PN X+ (-2 - P = (x - 2
< &) X XX+4+4y+y?=x2—4x+ 4
L™ ofgs =-= Tk
St N ey y2—4x+4y=0
\U—;c‘)
T/
l/u
e DY \
2. 10 Vi — 3P + (v — 5 = Jlx —x? + (v — (=3))°
AN Vb =3 + (v — 5 = [y + 3)?
(= 3 + (v = 5 = (x + 3
3. 9)
1= xX*—6x+9+y?—10y +25=y2—-6y +9
(xynl" d X2 —6x—16y +25=0
} — 1
_1:_1 -6 — _: 0 P :.‘X

o

=
X
)

\
¢ - —
y
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3. o)
A
\
\
\ A
\ 7
]
= (’1
- N e
—6 -4 -2 10I’\g 6N 810 | 12 | 1
D N X\
z I{‘/'I
I
. >
=5
e
4. 4
T
5 %6) _
H
1
1
t 2
)1
= < = > X
_hal—fol g8 | g gl 1o 10 46
/| N 2 N
A
A Y
—3, 14
e

VB —xP+ (1 —yP =k —x?+ y — (-5)°
V6 —x2 + (1 —yP =\l + 52
G=—x2+01-y2=(+57

25 —10x +x2+1 -2y +y2=y2+ 10y + 25
x2—10x — 12y +1=0

Vix —x2 + (6 — y)? = x — (=3) + (y — (—4))?
V(6 —y)? =lx + 3 + (y + 4)2
6-y)P=Kk-372+(+4)7
36— 12y +y2=x2+6x+9+y>+ 8y + 16

0 =x2+ 6x — 20y — 11
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Date

Identify the vertex, axis of symmetry, value of p, focus and directrix for each parabola.

5. 1)
A
12
10
NE
G @3, 6)
N
- rd
4
< o >
6 -4 -5 |0 ¢ 4
2
4
6\
6. o
l,
. N N N ' | ]
- L
\\
2
N
T g
0,2
7
"
>
10.Y L)

Vertex: (3, 4)

Axis of symmetry: x = 3
Value of p: 2

Focus: (3, 6)

Directrix: y = 2

Vertex: (1, —2)

Axis of symmetry: y = —2
Value of p: —1

Focus: (0, —2)

Directrix: x = 2
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7. 1Y
LY \ 4
1
\\ //
2
N 7
< > x
—12L10/-8 |- -4 |- |0 ¢
< — >
4
8. 107
A
1
\\\
~
N x|=5
N
2
- > X
—1ol10l-8 |- -4 |5 |0 > 6 | ¢
21 7
/,
el
T
LY y

Vertex: (—2, 0)

Axis of symmetry: x = —2
Value of p: 2

Focus: (—2, 2)

Directrix: y = —2

Vertex: (4, 1)

Axis of symmetry: y = 1
Value of p: —1

Focus: (3, 1)

Directrix: x = 5
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Complete the table for each equation. Then, plot the points and graph the curve on the coordinate plane.

9. x*—6x—y+11=0

y

x y
1 6
3 2
5 6
x y
—1 -3
3 —1
3 -5

12\
: |
\ [
\ /
\ /
D
-8 -6 -4 -2 |0 ¢ 1 '1_9
2
Y
10. y2—x+6y +8=0
nY
TA
2
< i
~10.-8 -6 -4 |-» |0 = | 1
n
™~
T~
o
1"
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M. x*+4x+y+5=0

Ly
TA X y
—4 -5
-2 -1
0 -5
71:75 6 -4 -3 |0 ¢ s
/
/
/ \
[ \
10.Y
12 y» —-6x—y+11=0
Y
A X y
-1 -1
1 0
= 1 -4
2 el
- / -
~10-8 -6 -4 |2 |04 e s l1o
N
-
T
|
1"
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Name Date

Rewrite the equations in standard form.

18. ¥ —4x+3y +10=0 14, y»—-6x—6y +15=0
x2—4x+3y+10=0 y?—6x—6y+15=0
x2—4x = -3y — 10 y?—6y=6x—15
x2—4x+4=-3y—-10+4 y2—6y+9=6x—15+9
x—22=-3(y+ 2 v—32=6kx+1)
15. ¥ +2x+2y+1=0 16. y> - 2x+6y +3=0
xX2+2x+2y+1=0 y?—2x+6y+3=0
X2+ 2x=-2y—1 y?+6y=2x—3
XX+2x+1=-2y—-1+1 xX2+6x+9=2x—-3+9
x+1)2=-2y (x + 3)?=2(x + 3)
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