Chapter 10 — Conic Sections

The word conic derives from the word CONE. . Conics, an abbreviation for £ 0N \.C S ZC’HOY\S are curves that result from
the intersection of a right circular C Ori¢ and a P lane, . Identify the conics illustrated in the diagrams below.
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Considericleguarion: g Ery<=zD Definition of a Circle: The set of all points in a FJ\OW\@ that are
Is it a line? Quadratic?

Exponential? Logarithmic? 10 Gf{\\]\A idistand from a given point in the plane, called the cendes

Make a table and graph the equation.
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Example 1: Identify the center and radius of the circle. Then sketch the graph.
a) x*+(y+3)¥%=16 | | b) x+2)2%+(@-1%=9

C(0,3) r=4 [roprrrr C(2,1) r=3 : TR

Example 2: Write the equation of the circle in standard form.

a) C(2,0)andr=5 b) C@2,-4)andr =9

(x-2)% + \/?‘ =25 (x-2)% + (7 +4)* = &)



Review: Completing the Square
To Complete the Square:
Perfect Trinomial Squares Examples:
@2 + 2ab + b? 2% — 2ab + b? 2) GF )Bx + /kql PR L. Take the middle temj,
D (2 ) q cut 1 in half
@+b)a+b) (a—b)a-b) 5 and Squwave 1t
—_ 2 o Pl [ Cu‘ R — -
(a+b) (a~b) b) @10x + (9 = (x - 5 )2 2. Addto both sides of
v 5 the equation.
G 6) 2.0 }'\-R'-“.\f-‘gf-‘ n factowed form
We use the method of completing the square when we want to change the equation of a circle to  Stand ard form
Example 3: Write the standard equation of the circle. Identify the center and radius and then graph. y
a) ¥*+y2+6x—8y+9=0 | \
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10.4 Notes E\\\'P 55

Definition of an Ellipse: The set of all points Pina  p|ane such that the QW  of the distances from two fixed points is
—plans

“onStant . The two fixed points are called the Lo ) :

Properties of an Ellipse: \flonge( [ Shavdee

1.) Two axes of symmetry called the TY‘.OU} oY OXS _and_YN\NDY OX\S

2.) The endpoints of the major axis are called the V€ Hees _, and the endpoints of the minor axis are called the
cp-vevhees.

3.) The CexVCx  oftheellipse is the | i€x <SP e Ny _ of the two axes of symmetry,

*Horizontal Major Axis *Vertical Major Axis

(x=RY", (*rf!' | - under X £ Wded
Equation in standard form: _a* b* ~where ( h K) is the center, Q is the horizontal stretch, and | is the vertical stretch.




Example 1: Identify the center, the horizontal stretch, the vertical stretch, and graph.

(x+2)* | -3)* _ FATE (x-4)* | (-1)? _
a.)——g + 26 =1 ‘ b.) = + , =1
f §

I
Center: (-2, 3) ] # Center: (4 , 1)
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Example 2: Write an equation for the ellipse with endpoints of the major axis at (-3, 2) and (9, 2) and endpoints of the minor axis at

(3,-1) and (3, 5). HINT: Sketch a graph. —_ s =
: c(%,2) (X-2>", (y-2)"_
1 < ¢ 2l o
1} = 3 B

Example 3: Write the equation of the ellipse in standard form and then graph.

Reminder: Factor out any C D€ {hcrents attached to x*ory? 3T 0O E  completing the square!

a) x%+4y* +4x — 24y +24 =0
<x2 + le+_“), ‘jryz-Q)Y*——) = -24
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( éﬁ‘)__z + H(};_g)z =l & needs to be 1 )
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b.) 4x? + 25y2 — 24x + 200y + 336 = 0

L{(Xz—{ox +__ )+ 25<\/2_ r 2y A ___3 = =33%b
"H2) - - 3301 4(3)r 25(4*)
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10.5 Notes thper bolas

Definition of an Hyperbola: The set of all points P in a le such that the Alhs o\wie vMuwe of the
Ol\F-COf&’\CQ between the distance from two fixed points is 0 nS4znt . The two fixed points are called the Hor ;
Standard Form
Opens Left/Right ( X comes first) Opens Up/Down ( _7L comes first)
3 3
(X“\"\z y-k) ( *'4\) =¥ k&
——?—1 - (J——*)‘“ =| Center: (h, k) ~y——;_—' - g__;) =\
a bﬁ b a
Horizontal Stretch: a
5 e, Fk S k” \AY'\O‘U X
N - i . / Vertical Stretch: b
R > wnder v <
«—F e« \’
‘ v X

Example 1: Identify the center, the horizontaljtretch, the vertical stretch, and then graph.
| ' 3
-1 @+2)?2 P | (x=3)2  (+1)? _ .
a) - = L ol by L g T |
! T :_.:J:/?’ ' | bl
Center: (-2 , 1) B ~ | Z|1 | Center: (3 ,-1) ANEER =
$ - v . < ’
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2 W QWIN . oy 1
opens wp/do | | | opens \mH/r@ML > !
e e ! B |
Example 2: Writc the cquation in standard form and then graph. T
a) x2—4y?2 +8x+16y—4=0
2 N -
N o :
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<X1+Zx+£)—-'—\TF L{y-}'-':’_‘"-;) L{*L\l*"\(zsz

()(*—‘-P)z -q(y—l)z T Y < needs o e L
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(x+4D* - (\!_231 :,U
| |

b) 9yZ —4x% —8x— 36y —4=0
AUy -dy+ ) - 46 a2er -4
9 (y2-dy +27) ~H(xtraxc e 2) =4 ()40

X(Z"Z 2—}4\’(x+ DZ = 36 i Needs boe 1
B0 - 269 B

opens \e?‘r/r@\rd'
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.JL?)Z — (;P'i‘-"l)L =4
L* (1




10.2 Notes Py abolas

Definition of a Parabola: A parabola is the set of all points in a plane that are the same distance from a given point called the

QQCMS , and a given line called the d\'rgéjnr\'x. Parabolas can open \M‘p , down ) \QH' , or Hﬂ\fv\'.

The parabola opens around the Locus .

Vertex
Directrix , Focus
| A /
A . Vertex \ g
[ L
i
: /
Directrix
i -
: ° Focus onemmadroreninnatin
‘—_ H b - ;
- I
¥
*The distance from vertex to the _ foCuUs isthe SOIMNL  asthe distance from the vertex to the divect(x .

Standard Form Equation

Note: Standard form change depending on whether the parabola opens up, down, left, or right.

*Y comes first
|

\/- K = * — (X— V_\)Z *If _9a_is positive, opens wp

Up OR Down Ha *If —‘_-‘[o\ is negative, opens O\O Win
*X comes first
i 2 § o _is positive, opens
Right OR Left %=t - Y-k

L .
*If QA is negative, opens dovan

o  The vertex is the point (|~ ,K )

e qis the distance from the verfex to the focus, QS well as the distance from the vertex to the directrix.

1
° Z is a constant.

Example 1: Identify the vertex, focus, and the directrix (equation) of the parabola with the given equation. Then sketch the graph.

(ga (Legd )

b) x+2=& >—(y+1)2

1
a.) y=Ex2 -

"

A
40,
Vertex: (O) D) b =49 Vertex: ('2,">
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| & 4

Focus: (O,"D :_: P = MJ/ l,  Focus: (—&'\) "jl;—'z?
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Directrix: ) = -4 . L Directrix: X= -| -
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Example 2: Write an equation of a parabola with vertex at the origin and the given focus. HINT: Sketch a graph!

et |
a.) Focus at (-3,0)

v (o,0)

— LI '
X+0= ~= (yio |
("(?’3 L ) € .ei:

3

| 'VU]'.""[

b.) Focus at (0, 2)
v {0,0)

y+o = L ey

S
Y

L
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Example 3: Write the equation in standard form for the graph provided below.

Vevkex (-3, 2)
Focus (o, 2)
opemns Lo)v\\

x+3:% (y-2)"

Completing the Square:

1.) Move the SquUuax é c"

Constant

2.) Move the

variable with its

term and the other \VA Y I' 0\,\o\¢€,

LWneaux

tothe OV \e s

term to one side of the equation.

3.) Complete the square for the ‘C-!C{..J\AOL Yé’t’l term. You only need to complete the square  ONCE |

4) Divide

both sides by the number attached to the

Uineaxr term.

side of the equation.

Examplgz Write the equation of the parabola in standard form and then graph. Be sure to include all important parts on your graph!

a) y2—12x~4y—-32=0

71—‘-\'7/ = 12x + 32
\/’L_L\\/ + = V2x 432
Y A

b

Vertex: (-3 2)

Solve Lor o 4o Hnd boaus:
\ {

127 44
1240 Focus: (0)2)
a:? Directrix: ¥ = - {p

w

x1 3= (0-2)"
=

X+ 3 T?‘_(q)

X+ 5

R=-2%3



