Chapter 10 Topicsin Analytic Geometry

Section 10.2 Introduction to Conics; Parabolas

Section Objectives. Studentswill know how to recognize a conic, write the
standard form of the equation of a parabola, and use the
reflective property of parabolas to solve real-life problems.

I. Conics (p. 735) Pace: 5 minutes
State that a conic section is the intersection of a plane and aright circular
cone. See Figure 10.9 on page 735 of the text.

[1. Parabolas (pp. 736—738) Pace: 20 minutes
Define aparabola asthe set of al points (X, y) in aplanethat are
equidistant from afixed line, the directrix, and afixed point, the focus, not
ontheline. Thevertex isthe midpoint between the focus and the directrix.
The axisisthe line through the focus and perpendicular to the directrix.

State that the standar d form of the equation of a parabola with vertex at
(h, k), focusat (p + h, K), vertical axis, and directrixy=k - pis
(x—h)?=4p(y—k), p 0. The standard form of the equation of a parabola
with vertex at (h, k), focus at (h, p + k), horizontal axis, and directrix
x=h-pis(y—k?=4p(x—h),p 0.

State that p is the directed distance from the vertex to the focus.

Example 1. Find the vertex, focus, and directrix of the parabola given
by y = 0.5%.

x> 2y 4p 2 p

(1/2, 0), and the directrix i

. So, thevertex isat (0, 0), thefocusis at
y=-1/2.

n NIk

Example 2. Find the standard form of the equation of a parabolawith
vertex at (0, 0) and focus at (0, —2).
p=-2andtheaxisishorizontal  y? = 4(-2)x, y* = -8x.

Example 3. Find the vertex, focus, and directrix of the parabola given
by
x> 2x 16y 31 O

x2 2x 16y 31
x? 2x 1 16y 31 1
x 1°2 16y 2

So, thevertex isat (1, —2) and p = 4. Thusthe focusis at (1, 2) and the
directrix isy = —6.
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Example 4. Write the standard form of the equation of the parabola
with focus at (1, 2) and directrix x = 3.

The vertex will be at (2, 2) and p = —1. Hencethe equationis
(y—2)*=-4(x-2).

[11. Application (pp. 738-739)  Pace: 5 minutes
Discuss the reflective properties of the parabola by describing atelevision
satellite dish. Any satellite signal that comes to the parabola, parallel to its
axis, isreflected to the receiver (focus).

Define the following terms. A line segment with endpoints on a parabola
and containing the focus of the parabolais called afocal chord. Thefocal
chord perpendicular to the axis of aparabolais called the latusrectum. A
lineistangent to a parabolaif it intersects the parabola but does not cross
it.

State that the tangent line to a parabola at a point P makes equal angles with
the following two lines.

1. Thelinecontaining the focal chord at P.

2. Theaxis of the parabola.

Example 5. Find an equation of the tangent line to the parabola given
by x% — 4y = 0 at the point (4, 4).

Sincethe vertex is at the origin and p = 1, thefocusisat (0, 1). The
distance from the focus to the point (4, 4) is5. The distance from the
focus to the point where the tangent line meets the y-axis must be the
same. Hence the tangent line also passes through (0, —4). Finding the
equation of the line through the points (4, 4) and (0, —4) yields
y=2x-4.
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