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EXPLORING THE FOCUS AND DIRECTRIX
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Teacher Demonstration: http://www.youtube.com/watch?v=wtk5q8wGAe0

1. What is the name of the shape that is formed by all the folds in this activity?

2. Fill in the blank: The vertexis between the
and the

3. The directrix is to a parabolas axis of symmetry.

A parabola is the set of points in a place that are equidistant from a given point and a given
line in a plane. The given point is called the focus, and the line is called the directrix.

The midpoint on the perpendicular segment from the focus to the directrix is call the vertex of
the parabola. The line that passes through the vertex and focus is called the axis of

symmetry.
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We car derivé. the equation of a e ra:ibola that opens up or down with vertex (0,0), focus
(0,p), and directrixy = —pusin tre ’fdistance formula.

Practice: Use'the distance formu tn \j/vrite an equation of the parabola with a focus at (0,-4)
and dirvectrix of y = 4. ‘

Step 1:
Step &
step 3
Step ¢:

Steps for writing the e uﬁﬁlti[lon of a parabola given the focus and directrix.

Graph the directrixand 1 :us. ¥ 1% AN

|

Find the distance in betv :en the directrix and focus, this number is Z? d‘\C e

av
Plug in values for (h, k): ha vertex of the parabola Q(N, :' c LS
\

Solve for y (for parabole opegning up/down) or x (for parabolas opening left/right)
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Horizontal axis of symmetry {y = 0}

Equation: x = 52« 2 .
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Example 1: Write the equation of the parabola
given the Joc\% (0, 4) and directrix y =4,

Example 2: Write the equation of the parabola

given the vertex (0, —2) and directrix x = 2.
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Example 3: Identify the focus, dire Lrx,/and axis of symmetry of -4x = y>. Graph the parabola.
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Example 4: Write the equation ol he ﬁarabola shown. %@fr’gﬁggx ™
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Example 5: Write the equationo he |'5arabola shown.
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Solving Real-Life Problems
Parabolic reflectors have cross
sections that are parabolas.
Incoming sound, light, or other
energy that arrives at a parabolic
reflector parallel o the axis of
symmetry is directed to the focus
(Diagram 1). Similarly, energy that is emitted from the focus of a p

arabodic refiector
amd then strikes the reflector is directed parallel to the axis of symmetry (Diagram 2},

Example 6:

An electricity-generating dish uses a parabolic reflector to concentrate sunlight onto &
high-frequency engine located at the focus of the reflector. The sunlight heals helium

i 650°C to power the engine. Write an equation that represents the cross section of the

Tf
engine L

dish shown with its vertex at (0, (). What is the depth of the dish?

Check this out:
http://www.mathwarehouse.com/quadratic/parabola/focus-and-directrix-of-parabola.php
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\ Teacher Demonstration: http://www.youtube.com/watch?v=wtk5q8wGAe0

1. What is the name of the shape that is formed by all the folds in this activity?

POL ADO\&

2. Fill in the blank: The vertex is 0(]\ {:‘\g j’\\’()(m% between the Q&Z)Qw&
and the (‘\(Qf“h( Y

3. The directrix is ‘EL}? (I‘}Q;ﬂd‘%cwi C\( to a parabolas axis of symmetry.

A parabola is the set of points in a place that are equidistant from a given point and a given
line in a plane. The given point is called the focus, and the line is called the directrix.

The midpoint on the perpendicular segment from the focus to the directrix is call the vertex of
the parabola. The line that passes through the vertex and focus is called the axis of

symmetry.




We car: derive the equation of a »arabola that opens up or down with vertex (0,0), tocu.
(0,p), and directrixy = —p usin; the distance formula.
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Practice: Use]%he distance formu tl) \
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: Graph the directrixand f nus.
: Find the distance in betv !
: Plugin values for (h, k):

i Solve for y (for parabola openhi
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Standard Equations of a Parabola with Vertex at the Origin

Vertical axis of symmetry (x= §)

Focus:  {O,p)
Pirectrix: ¥ = —p

. 1 .
Eouation: v= 3%
4p

direcirix
= —p

k¥

A

d
p=0

HBorizontal axis of symmetry {y = )

, 1,
o i Pt J
Fopation: x épy

Focum: {p, i}
Dhrectri: x = —p

e}
directrix
¥ = —p

1

Example 2: Wr|

- Write the equation of the parabola
g z"\:}ha
given the vesbex (0, 4) and directrix y =

the§§1uation of the parabola

given the vertex (0 2 and directrix x = 2.
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Example 3: Identlfy the focus, dire
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x = y°. Graph the parabola.
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Solving Real-Life Problems
Parabolic reflectors have cross {1 Focus
sections that are parabolas. 1
Incoming sound, light, or other
energy that arrives at a parabolic
reflector parallel to the axis of
symmetry is directed to the focus
{Diagram 1). Similarly, energy that is emitied from the focus of a parabolic reflector
and then strikes the reflector is directed parallel to the axiz of symmetry (Diagram 2).

agram

iagram

Example 6:

An eleciricity-generating dish uses a parabolic reflector to concentrate sunlight onto a
high-frequency engine located at the focus of the reflector. The sunlight heats helium
i 650°C to power the engine. Write an eguation that represents the cross section of ﬁm
dish shown with its vertex at (D, (). What is the depth of the dish?
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Check this out:

http://www.mathwarehouse.com/quadratic/parabola/focus-and-directrix-of-parabola.php
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