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Objective: Students will understand what it means to describe, graph and write the equation
of a parabola.

Parabolas

Parabola: collection of all points P in a plane that are the same distance from a fix dpa\stil(ﬁ)

the focus F, and a fixed lin
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Vertex at (0, 0), a > O

o (o ,o)

Opens down
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Focus:

Directrix:

Opens left

Directrix: X :0\

2= ol

Focus: (’. al 0

latus rectum - a segment that goes through the focus, and its endpoints are points on the
parabela. The endpoints are a distance +2a from the focus.
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Ex 1 Discuss each equation. (So, find the vertex,
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Vertex at (h, k).. Use pat o describe the focus and directrix

Opens up Opens down

(X- D= Ll«( 9- Q () -‘k(y -K)

Ex 3 Find the equation of the parabola whose vertex is at (4, -2) and focus is a
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Ex 4 Discuss the equation: ¢ +(12y)= -x + l =
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Ex 1 Label the ellipse’s major axis, center, mmor axis, ygrtices and co-vertices, vertices.
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Equatien of an Ellipze: center @ (0, 0)

xﬁ }1-: i
&=

Foci @ (xc, 0) & vertices @ (za, 0)

whemc>b>00ncib2=az—ca

Cz: O'I.z"

b?..

Foci @ (0, +c) & vertices @ (0, xa)

x: 22

where a>b>0and b® = a® - &#

FYIL: "Discuss the equation” in ellipses means find the center, major axis, foci, vertices and co-vertices.

Ex 2 Graph the equation of the conic section. Find the vertices, co-vertices and foci.

4y +-9_x: =36

I353¢.3(p

V= (o, 3) (O,’:‘a)
C V= (20 (-2,0)




Ex 3 Find an equation for each ellipse given...

a) Center at (0, 0); focus u?((-l, O) vertex at (-3, 0) ‘ b) Foci at (0, £2); major axis measures 8
C,0
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EquaTion oT an Elipse: center @ (h, k)

Foci @ (h + c,@ vertices @ (h+a, k)

(x—-h? (y—k)? _
a? * b2 N

wherea>b>0and b?=a%-¢?

Foci @ (h, ktc¢) & vertices @ (h,kta)

(x—h)? (y—k)?
b2 ® a? E

1

wherea>b>0and b?=a®-¢?
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Ex 4 Find an equation of an ellipse whose foci are“) and (-3, 2) & whose vertex is (4,2).
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gquaTtion oT an tlipse: center @ (h, k)

Foci @ (h £ c,@ vertices @ (h+a, k)

2 12
ol

a?

whereas>b>0and b? = a® - ¢?

Foci @ (h, k £ ¢) & vertices @ (h, k£ a)

(x—h?  (—k?_
b2 + az .

wherea>b>0and b® = a® - &2

Ex 4 Find an equation of an ellipse whese foci o.r'e“) and (-i 2) & whose vertex is (-4,2).
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Ex 5 Discuss each equation. (So, find the center, foci, vertices, co-vertices.)

‘ a) 9(x-3)2+(y+2)P=18 ‘ b) 4x’+3y’+8x-6y= 5

%}) +i%+_]): I 6 _\_}gf‘]'l‘c,u)g_ (h. Kj’QB
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Ex 1 Label the axes, center, branches, and vertices of the hyperbola.




., Equation of a Hyperbola: center @ (0, 0)

Foci @ (xc, 0) & vertices @ (za, 0)

Transverse axis parallel to x-axis

X y
D el

Note: Asymptotesare y=+—x.
a

Foci @ (0, zc) & vertices @ (0, za)

Transverse axis parallel to y-axis

U @
N

Note: Asymptotesare v=+—x.

o 2

FYI: "Discuss the equation” for hyperbolas means that you'll find the center, transverse

axis, foci, and vertices that hyperbola.

O
O

Remember: How would you find the x-intercepts and y-intercepts of a hyperbola?

6() O)

(029




Ex 2 Graph the hyperbola. Then, find its center, foci, vertices and asymptotes.
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Ex 2 Graph the hy;_perbola. Then, find its center, foci, vertices and asymptotes.
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Equation of a Hyperbola: center @ (h, k)

Foci @ (h+c, k) & vertices @ (h£aq, k) Foci @ (h,k+c) & vertices @ (h,k+a)
Transverse axis parallel to x-axis Transverse axis parallel to y-axis
-k =i i) =N}
az bz 1 az = 1
where b? = ¢ - a? where b? = ¢? - @?
b a
Note: Asymptotesare (k)= i;(x ;J,Q Note: Asymptotesare (y-k)== E(x -h).
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Ex 4 Find an equation for a hyperbola whose vertices are (4, 0) and (-4, 0) and has an
asymptote ofy = 2x) Then state its foci 2
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Ex b Find an equation for a hyperbola whose center is at (-3, 1), focus is at (:3.6) and whose

vertex is at (-3,4).,
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Ex 6 Find an equation for a hyperbola whose vertices are at (1, -3) and il 1) and whose

asymptote i Q""K3 (' )”D
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