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Conie Sections!!:
v

Circle Ellipse Parabola Hyperela

Plane intersects Plane Plane Plane intersects
the cone parallel  intersects the  jptersects the the cone
to its base cone at an cone parallel  perpendicular
angle with to its side to its base
its base

Circles

Each conic section has an equation that defines it. The circle's equation

is derived from a familiar formula......THE DISTANCE FORMULAI

)/EL:W@& )’Z +(y B) 1 )2

Find the distance between (3, 5) and (2, -1)

A circle is created from all the points that are
equal distant from the center point.
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Circles
(x-h)*+ (y-k)* = |2
(h,k) is the center of the circle

ris theaadiuss(the distance from the
center to any edge of the circle)

Notice: both the x and y are squared
ond ¥

Examples:

n
1. Find an equation with center at @@having
aradius of 5. =5

(x— () + (4 -0)= 5°

[Goot (o2

2. Give the equation of the circle with radius 3
whose center is at the origin.
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Examples

X + y? =49
Center:

Radius:

Examples

(x-3)* + y* =4
(X-3)* 1 (y 0)=2

Center: ( 2 D)

Radius: /

2
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3=

Examples .
8
74
x> + (y+2)° =25 :
5
4
2
Center: | ]
| "
98777654321] 23456/89'x
| N |
Radius: : |
b
o
-9
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Ellipses

Jbo 1 (h,k) is the center of the ellipse

@s the length from the center to the side
horizontally -

@is the length from the center to the side
vertically o

-

Note: if a is bigger then it is a horizontal ellipse,

if b is bigger, then it is a vertical ellipse
-

Foci | To calculate the foci use: ¢ =a®-b?or b?- a?
depending on which is bigger a or b
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Ellipse Examples:

Given the following graphs, write the equation of the conic section.

3. Find the equation of the ellipse with center at the origin
having a horizontal distance of 8 and a vertical distance of 2.

Conter: (D,O) (X—D)’L + ’(‘?—_?,)‘1 = |

&=y 8* 2
b=2 X~ -
LY + %( = \
Y
Examples K)
X2 + y2 — 1 81'
36 Zg o 6 \\\\
) \0"’_) 5 \
% 4
/ 3
Center: [010\ / 2 \
Horizontal Distance: (- EEEE. NEEERE S
Vertical Distance: 7/ : ;
a?._: g é bz-: Z’{q \\\\ 2 /
I~ S
Q:ﬁz = VU 4 _8
0~ Q b~ -9\,
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Hyperbola

(h,k) is the center of the Hyperbola

a is the length from the center to the side 0(/74’
~horizontally of the fundamental rectangle A MCGL/

b is the length from the center to the side y Cs o
vertically of the fundamental rectangle !

Transverse Axis: It is not about the size of a or
b, but about which squared variable is positive!

Foci To calculate the foci use:

Hyperbolas Examples: \
1. Find the elzﬂquation of the NS
horizdﬁté']gﬁyperbola with center J ’[( g

at (7,4) having a horizontal axis of __
10 and a vertical axis of 6.

(& 2 ’ -

so \Wal &
s 5
o Fi> | ]
2. Find the equation of the_yg:_@e?lifk?/g"”‘T ==
hyperbola with center at the origin
having a vertical axis o a |
horizontal axis of 8. [
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LABEL THIS PICTURE

LABEL THIS PICTURE:

s L /’"”;;
N Agmpete 7
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DEFINE THESE
TERMS

- Foci — The two fixed points

Center — the midpoint of the
line segment joining the foci

Major axis — line containing
the foci (longer line)

|__Minor axis — line through
center that is perpendicular to
major axis (shorter line)

= Vertices — where the ellipse
and each axis intersect

DEFINE THESE TERMS

-~ Foci - the two fixed points

Transverse axis - the line
containing all important info

< Vertices - two points of

intersection of the
hyperbola and transverse
axis

¥ Asymptotes - lines that

guide the graph of the
hyperbola (dont touchl)

Fundamental Rectangle - the box

created by a and b whose corners
determine the asymptotes
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Name Hour.
Honors Algebra IT - Section 9.2 Wkst

Identify the following as ellipses or hyperbolas. Be careful!
L2 2 e@y-12 3 8= 100-2y2 4. 3x2— 2ils
\“; oo ee\\;{u& oh !'11' 1y H), #. 74y
Y 0~\‘ + "-)oo X'L-:j [y 8

Graph each Hyperbola. Name then c:mer the ver'rlces and the foci.

D | 6. 3(x+1)2 g(y3)2—32 7.8y x2—32 y Ng
L -7 =Ty 32 5332 i 577

H i i a=\2=¢
i i

‘.F— = \\-(J is pos.
i So U /a‘*n
center (O|O> A’ a.‘—b—a
vertices (0)(02) o =324
2d(, 0) (V13 ,0) wei®,6) (0, 4=
g asymptotesg 'f"’z X asymptotes )x d=C
d=1B e
Graph each Conic Equation. Name ?th center, vertices, and asymptotes (EC. Foci).
8T+ -1 ellipse 9. y-f =1 h\l’yb\l\ 10. ”’f] @*” =1 cirde

\
\¥
\

77
/4

center_(010)
C]":_q -}‘-’ vertices (-? DH 1 D)

~

N

2

b -dcemer (D D\

394 vericss ?ojs? go )
d.‘ - foci ,‘f— CD ﬂ

S
Q=Y e

||’\‘

center_( (_I\
vertices(@,~) (2 (4 -V (2,-3)
focithe Conder

Aemptata

Give the equation for each of the following shapes. (unt: first draw o sketch of the given nfe)

11. Hyperbola with x-intercepts at +3 m? at (-5,0) unzd (5,0).
e (k- ¥ (-,

<]
12. Ellipse with'a horizontal axis of 16, a vertical axis of 20, centered afé1 5).

(x= ¥, (y- Y _ |
13. Hyperbola with a herizontal axis of 16, a vertical axis of 20, centered af (-1, ).
)

© Aoesnd Skv 4ot belo (X4l‘f ( —S) @

T4 direchén L. You dug e f
1 Ellipse with center at origin, ver'\‘ex at (0, 4) and :o -vertex at (2 0)
p=4 Cflo,2
—e— X + _:1_ =
=z b
“Hyberbola with vertices at (0, +3) and foci at (0, +6). 2 7
b33 o SN AL J_ x|
\ g Lt=a 43 59 -
3 = a

7
Hyperbola with center at (1, -2), focus (43 l'z), and vertex at (3, -2).

. T T
-2 hotitnk]  d= A"&L (_i)_ ﬁj"_?-)l
23 Yot Rer 974 Y S
17. An ar'ch ofu brldgz has the shdfe of%he top half of an ellipse. The arch is 40 ft
wide and 12 ft high at the center. (A) Find the equation of the complete ellipse.
(B) Find the height of the arch 10 ft from the center of the bottom.

z (N
P XA O L WHE Y TR
. The Elliptical chamber in the U.S. Capitol Building is 110 t. IorZ ot w|de£ i jl"
(A) Write the equation that models the shape of the room. (B) President John
Quincy Adams discovered that he could overhear the conversations of opposing
party leaders who were near the focus at the right side of the chamber if he E

%

situated his desk at the focus at the left side of the chamber. What were the
coordinates of his desk's position?

Pk _d: J"‘:SDZ&ZSL
377220
A QSL oz ) d=52.62
e
o¢ 3oz§+7EC -

b J-52.10

(0153"’2'0 oc (52.6'“‘0)

oc 2318t
-,C(D“ e dexual\
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Name Hour Date.

Circles Practice
Find the Center and Radius for each.

1L x*+y*=49 2. x2+y2=324
Center: ( )
Radius: r =

3. (x+2)? + (y-3)? = 183 4. (x+7)2 + (y+B) = 64
Center: ( )
Radius: r =

5. (x-10) + (y+9)% = 36 6. (x+5)% + (y-102= 9
Center: ( )
Radius: r =

Write the circle equation given the desired center and radius
7. (0,-2) andr=11 8. (-14,3) andr=2

Challenge! For the following, You will need to complete the square first, if you know how to
do it, go ahead and try, if not wait until we learn it in class, you will need to factor and
complete the square for both the x's and also for the y's. Then Determine Center and radius.

[=]
Z 9. x%+y?+24x+ 10y +160=0 10. 364+ 28y + y? + x? = -26x

11 -6x = -x2+ 32y - 264 -y2 12. -6x +x% =97 + 10y - y#

From the 6raphs determine the center and radius and write the Equation of each circle.

13, (x Ve (y Y= 14.

6

&

17. 18. (x+ 25+ (
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Answers
1. 00)r=7
3.(-2,3)r=135
5.(-10-9)r==6
7.(0-2)r=11
9.(-13,-14)r=1
11. (3,16)r=1
13.(-1,2)r=3
15.(-1-2)r=5
17.(-3,-2)r=3

April 21, 2022

2. (00)r=18

4. (-7,-8)r=8
6. (-310)r =3
8. (142)r=2
10. (-12,-5) r = 3
12. (35)r=114
14, (-2,-3)r =2
16. (-3,3)r=2.8
18. (6,5)r=4
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