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Section 5 — Topic 7
Writing Quadratic Equations when Given a Focus and

Directrix

The following parabola represents a quadratic function.

Directrx

7 " E%‘,~\3

Nofice how the focus and directrix are labeled in the graph.

¥ A parabolais a set of points called a )O cJ j of
points.

¥ The GO cv] of a parabola is a fixed point on the
interior of a parabola used in the formal definitfion of
the curve. ’
\
¥ The (7)! | ¢ ({%f?:; parabola is a line perpendicular
to the axis of symmetry used in the definition of a
parabola.
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Consider the point (2,1) on the parabola. 1{ O [ 3
ol U) )

what is the distance from this point to the focus?

gUmEj

what is the distance from this point to the directrixz

Q N ) % S
Now consider the pointn the same parabola.

what is the distance from this point to the focus? Hint: Use the
distance formula. /(x; — x,)? + (v, — y1)?

CY-0)?+(H{-1)7
m(g)ﬁz\g/;m =925 = G
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what is the distance from this point o the directrix2

(=47 (Y41’
Jley = G

what do you notice about the distances?

Tl«@\/ e eiw\
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The graph below shows a focus and directrix for a specific
parabola.

what formula from geometry can help us find the vertex of the

parabola?
Yt Yoty

M\()K)d\/\l{ {O/ﬂ\\/lo\ 2

What is the vertex of the parabola? L /\/ é % J‘_ (”ﬁ)

(@W EYEE

what other information would be needed to write the y Q\ ( >(—-' A) <

equation for the parabola?
Y=o [x- (¢> +
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Let's Practice!

1. Consider the following parabola with the focus at (—1,-3)
and the directrix line at y = 4.

a. Use the distance formula to describe the distance
from (x, y) to the focus.

(v + DQHY +7)?

b. Use the distance formula to describe the distance
from (x, y) to the directrix.

c. What do yvou know about these two distances? 1/L‘ 174

\u:// he

‘€7Uo\(
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d. Use this information to write the equation for the

quadratic. (K NL * +(>7 Jrz\)’)/ ) W
(wrﬂ 4~( +3) é(\/ X +2X+C/ |O= 3\/4/
¥ 41x L L/m\/m /f_x\/we 10 Hf/ |0
L X4 D /

2. A parabola has a focus on the origin and its directrix is }\Q _Y 2 X % é

a (0)0 ) (0 )7\> T

what is the equation for the [::u:mcﬂ::--::al-:]2
V=g A dyd2
7 7

mB (77 X
w\a (- 7)1 e 17
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BEAT THE TEST!

1. Inthe diagram below, F is the focus of the parabola, line d
is the directrix, and AB 1 d.

what is the relationship between FA and AB?2

® FA<AB
® FA=AB
© FA>AB

@ A relationship cannot be determined.
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2. A parabela has a focus of (2,5) and the directrix is y = 3.

what is the equation for the parabola in standard form#



