" CIRCLE ELLIPSE

| CONIC SECTIONS

| Ax*+ By + O +Dx+Ey+F=0

PARABOLA

HYPERBOLA

JParabola

Hyperbola




Chapter 10 - Clasmfymg Conics

Genera! Form of Equatlon
Of Conies =~

AxZ+Bxy+Cy +Dx+Ey+F 0

Type of Conic

 Reason

11622 £6)* -162=0 -

2. xT-8y=0

13. 4x*+2y* -8=0

4. 4y = +4=0.

5. X'+ +6y—27=0

6. =y +8x—16=0 -

7. 3x? +4y? +8y—8=0

8. x4y —8y+11=0.

b

9x? +25y% —54x—50y=119=0

10. 255> —9y" —18y+219=0". . -

11. x> +8x+y+23=0
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7.3 - C,‘ircles

Write an equation for each circle if the coordinates of the center and the length of the radius are given.

1. center (~1,~5), r=2 units 2. center (-8,7),r= % units

3. center (0.5,0.7), r=13.5 uits 4. center (3,-3), r=+/5 units

Find the coordinates of the center and the radius of each circle. Then draw the graph on a separate sheet
of graph paper. Be sure to label the center and the radius.

5. X’ +(y+2) =4 6. (x~3) +(y-1)' =25
4y’ +8x—6y=0 8. X +y'—~6y—16=0
9. x'+ 3’ -6x-12y+36=0 10. x*+yp*=14x-24

* Write an equation for each graph.
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Circles | |
~ circle is the set of all points in a plane that are equidistant

from a given point, called the center. The distance from the
center to any point on the circle is called the radius.

Equation of Circle with Center at (h, k}, radius r
(x—hr+(y—kp=r

Example: Find the center and radius of the circle whose equation

, . ' © Student Edition ‘
Study Guide - Pages 423429 ;

14
is x* + 2x + y? + 4y = 11. Then graph the circle. .

. : - N
Complete the square - X+ 2x+y 44y =11 o X
for each variable. X2+ 9 L B +y:+d4y+0=114+8B + O
Write the equation in P +22+ 1+ +4y+4=11+1+4 7
the form ) S ' : o
bi—hF +(y—kp=r (x+ 1P+ (y + 202 =16 _ [

The circle has its center at (=1, —2) and a radius of 4.
Write an ejuation for each avcle .
1. 2. : 3.
y L X y i
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N2 _ 2
/O \‘ X /I b -
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ol x o 5
b y
N 4
N
Write an equation for each circle if"fhe coordinates of the
zenter and length of the radius are given.
7 (=3, 5), 7 units N 8. (-4, —6), 5 units
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-7 ' — Ellipses

Find the coordinates of the center and the lengths of the major and minor axes. Then draw the graph df
each ellipse on a separate sheet of graph paper. Be sure to label your graphs. '

2 2 x+62 . —.~22 B
D A 2, 6 (=)
25 9 - - 49 81
3..16x% +93 =144 4 X445 424y =—32
5. x* +25y" —8x+100y+91=0 6. 9x" +16)* +18x+64y—T71=0
7. 16x* +25y* +32x 150y =159 8. 9x*+4)* ~11=18x—16y

Write ar equation for each graph.

Lg- P (-2)4} ly
9. A 10. LU . p= Y
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' eilter 'of the e]hpse. The
Bl 0 segments whose

Standard Equations for Ellipses with Center at {h, k)

al S Vel

Horizontal Major Axis: pe rema 1 {(a* > bY)
Vertical Major Axis: 0+ Yo _ oy (g2 gy
Example: 7 Write the equation of the ellipse.
" : First find the length of the major axis. The
D i B distance between (=5, 0) and (5, 0) is 10 units.
(-5, 0) JA- X (5.0} 2a = 10
Eavtimmotase = 50 a* = 25
\ - ’ Since the foci are at (— 3 0) and (3, 0), ¢ = 3.
N b=
Y b* = 5* — 3*so b* = 16
AP
The equation is o5 * 18 1.
Write an equation for each ellipse,
1. JH g /) } 2, L] | 3. 1l
& : —{-4, 0) (4, 0}
( > O)\ (‘3‘ 3 - (‘ 4 B ) /"--\\
h A b .
1=l T3 T Tx N_| 1o [ A - [9) X
[ - |
N "4
T 3 5
4 5. 6.
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f
D ) X - 0 X (2] X
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“rabolas o o
“Wrte an eguation for eathe
parebolo.. - |
1 2.
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Parabolas
72

Change each equatlon to the form y = a{x — AP + k.
£ =10y © 12. x* = 2y

Ly =x" —6x + 33 . ) ) 4, y=x*+4xr+ 1
y =3x*— 24x + 50 . ) . 16.y=%x:—3x+1—29-
Change each equation to the form x = a{y — & + A.

G.t:_y: ] . 18, y* = "12x _
x=y:+8y;':'20 ) 20. x =y — 14y + 25
l._ L. - 22, x =5y -
x—4y 5 .3._______7_ L . x = 5y* — 286y + 60

Graph each parabola

®
®

yo = "8z @(.t + 2).: =y -3 -

— 8y éb’ + 1 . 6. (x + 3 é(y - 2)

D=t 8) (x + 2 =6y f): (y+3) = 4x - 2)

ol
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10, (y — 8 = “d(x.— D ™~ 6x + 33
1, 19

e
it

14.
16. y = ¥+ 4x+ 1 @

13. z=y* —lay + 25 y=§x'—3.‘:+§~ 15._x=ay"'ﬁ§y~3r
y =3zt - 24x + 50 @x:5y1—25y+60
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7. 5 Hyperbolas

Name

dor each hyperbola find the coordinates of the center and state whether the transverse axis is honzongal
or vertical. Then draw the graph on a separate sheet of graph paper. Be sure to label your graphs. .

[J«:~I—6)2 _(y+3)2 1
36 . 49

5. 4x*—y? —8x—12=0

. 4Y*~9x +16y +18x =29

Write an equation for each graph.

9. _iiWW|IK y©. 10.
; 1Y 4 -
i R Fj
I,
\\ Fi
AL
" " e
s X
K
Fi LY
i i
A LS
7 X
]
12,

T, T
TP SRS R RLR I E G SR

_'1:,.-.-'-’ e

, =9 —(_’_,‘___.f-z-)f‘."”’-‘.:'i'

"’h‘\a&jﬁv
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6. 4x*-25y" ~8x—96=0

8. 16x" -y +96x+8y +112=0.
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Hyperbolas

the plane, called the fo _

of a hyperbola are th x
e related by the formula c2 = a? + b2
: -(X—h)z_(y—k)zm y—hkrF _ x—hp
Equatlon of the Hyperbola B e 1 Earrany et
Siopes of the Asymptotes + g * %
Transverse Axis Horizontal _ Vertical
&3 ; o iy
Vertices (h—a k) (h+ak | (hk-a)(hk+a)
Wrtke  an e fov - eali~ hypey ol
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36y 4xt -2y — 165 = 1

Conic Section
7-6

- Exploratory Siate whether the graph of each of the following equations is a parab-
" ola, a circle, am ellipse, or a hyperbola. ’ L

= T 4 2 = .y_:_iz._ q I_=£=
._1_:: + y 9 2. g I =1 T 7% 1
E 4+ yi=4 _ 5. y=(zx—37+25 6-:_:=(y+%)"
S (x4 3P y—4p _ {y —7F _(x+2
1 et , A

Writtén. Write the standard form of each equaiion. State whether the graph of;_eéch
quation is a paraboela, a circle, an ellipse, or a byperbola Then graph each equation,

1. x*= 8y . - 2 4x*+ 2y*=8§ 3. 3=z + 3y =81
4 91’—4;’3% 5. 3x*+ 4y* + 8By =18 6. 13x% — 49 = -1342
e -y —2xP=16=0 B. y=x>+3z+1
6 9. x* — By + y?*=-11 10.9_4—0)-—(x+1)'3=4

_'_11." Fty=x+9. 12. x* — 4y* + 102 — 16y = =5
3. 92 + 25y ~ 54x — 50y = 119 4. (y — 4 = 9(x — 4)
© 15 3y + 24y — 2 - 2x = —41 16. x* + y* + 6y —~ 8x = "24
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Conic S_éct’ions.

For exercises 1 — 14, classify the conic equation. Use C for circle, E for
ellipse, H for hyperbola, P for parabola,

1. 9x% +4y +36x—24y+36=0 2 x2-9y% 4+ 2x—54y-80=0

3. x*—9y*+36y~-72=0 4. X +y"—10x—-2y+10=0

5. 16x? +25y? =36x + 50y —61 6. x*+ 32 —16x+4y+67=0

7. 9% +25y* —36x 50y = —61 o 8. x’—2x+8y+9=0

9. Y —dy~dx=0 10. 1252 +20y” —12x+40y—37=0
110 9y —x* +10x+54y+55=0 . 12 X*+y'—4x-2y—4=0 |
13. 9y? +36x* +48x—-36y+43=0 - 14. x*-2x+8y+17=0

For exercises 15-22, solve each equation by completing the square. Match
the equation with its graph.

15. x*+4y" —4x+8y—8=0 16. y*—x* +12y+4y =31
17. x> +6x+5=-2y - 18. x*+y*—4x—6y—-3=0
19. X+ +2x-2y=17 : 20. y*-2y+9=4x
21. 4x*-9)? —16x-20=0 22. 255" +4y* +100x +16y =—16
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