ELLIPSE, HYPERBOLA AND PARABOLA

ELLIPSE
Concept Equation Example
Ellipse with Standard equationwitha>b>0 | x2 y* _ . __ _
Center (0, 0) 4 tg Tlias3b=2
Horizontal mgjor axis: Center (0, 0); major axis: vertical
X2 y? Vertices: (0, +3); foci: (0, + \5)
21 1 (Cz=a2—b2=y9—4:5,soc:\/5.)
Vertical mgor axis
X2 Ve
2tz 1 X
V4(0,-3)
Ellipse with Standard equation witha>b >0 |, _ 1y +1)2
center(h,k) ( 4) +(V9 ) =1;a=3.b=2
Horizontal major axis:
(x= h)® + (y —Zk)z -1
a b
Vertical mgjor axis
2 2
(X t—)zh) + (V ;Zk) =1
Circlewith Standard equation 2 2 _
center (h, K) 2 2 X=-2)“+(y+2“=9
and radiusr (x=h*+y-k*=r Center: (2, -2);)r/adi us: r=3
A circleisan ellipse with
a=b=r.
Areainsidean | A =nab The areainside the ellipse give by
ellipse X2,V -
o=+ =1is

49 9

A =1r(7)(3) = 21n square units.




HYPERBOLA

Concept Equation Example
Hyperbolawith Standard equation Y
center (0, 0) - o =La=2b=3
: . 4 9
Transverse axis: horizontal
Transverse axis: vertical
Y g | |
2 b - Vertices (0, + 2); foci: (0, +V13)
Transverse axis: vertica (c2:a2+b2: 4+9=13,s0c=13)
2
5%2_)(—2:1 Asymptotes:y:igx
a b
Hyperbolawith Standard Equation 2 >
center (h, k) X=1) (*1) —1.5=0p=3

Transverse axis: horizontal

x=h)®_ (y=k)® -
a b

Transverse axis: vertical
(y=k)*> _(x=h)* _
2 2 T

4 9
Transverse axis. horizontal; center (1, -1)

Vertices (1 + 2, - 1); foci: (1 + V13, - 1)
(=a?+b?= 4+9=13 s0c=v13)

Asymptotes: y =+ % x-1)-1




PARABOLAS

Parabola Vertex (0, 0)

Concept > Equation Example
Parabola with = 4py 2 =-2vhasdp = - 2 _ .1
vertex (0, 0) yhesap orP="2

and vertical axis p > 0: opens upward

p < 0: opens downward

The parabola opens downward with
vertex (0, 0), focus (0, -3 ), and
directrix y =1 y

Focus: (0, p)

Directrix:y=-p
Parabolawith y2 = 4px ~ B B
vertex (0, 0) and V' =4x hasdp=4orp=1
horizontal axis p > 0: opens to the right

p < 0: opensto the left
Focus: (p, 0)

Directrix: x=-p

The parabola opensto he right with
vertex (0, 0), focus (1, 0), and directrix

x=-1




Parabola Vertex (h, k)

Concept Equation Example
Parabolawith 2 | 2_ -1
vertex (h, ) (y—=Kk) =4p(x —h) (y+D)"=-2(x+2) hasp=-;

and horizontal axis

p > 0: opensto the right
p < 0: opensto the left
Focus:. (h + p, k)

Directrix: x=h-p

The parabola opens to the left with
vertex (-2, - 1), focus (-3, -1), and

directrix x =- 3

Parabolawith
vertex (h, k) and
vertical axis

(x—h)*=4p(y —K)

p > 0: opens upwards

p < 0: opens downwards
Focus: (h, k + p)

Directrix:y=k-p

(x—1)*=8(y—3) hasp=2.

The parabola opens upward with
vertex (1, 3), focus (1, 5), and
directrix y = 1.




