Notes 9.1 (1617) JC a1.notebook April 13, 2018

Parabolas: Quick Review

Here’s a brief summary:
Graphingy = a(x — h)> + k and y = ax” + bx + ¢
1. If a = 0, the graph opens upward. If a < 0, the graph opens downward.
2. The vertex of y = a(x — h)? + kis (h, k).
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3. The x-coordinate of the vertexof y = ax”~ + bx + cisx = ~5g"

Definition of a Parabola

A parabola is the set of all points in a plane that are equidistant from a fixed line,
the directrix, and a fixed point, the focus, that is not on the line (see Figure 9.29).

Parabola

Axis of Symmetry: the line passing

through the focus and vertex, and is

Directri
ratinx Axis of perpendicular to the directrix.

symmetry

et ST ” Vertex: the midpoint of the focus and

dcq (% 7~ directrix.
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FIGURE 9.29




Notes 9.1 (1617) JC a1.notebook

April 13, 2018

Standard Equation of a Parabola

follows.
(x—h)?=4dp(y — k), p#0
(y —k?=4px —h), p#0

x2 = dpy
y* = dpx
See Figure 10.11.

Vertical axis, directrix: y =k — p

Horizontal axis, directrix: x = h — p

Vertical axis

Horizontal axis

The standard form of the equation of a parabola with vertex at (h, k) is as

The focus lies on the axis p units (directed distance) from the vertex. If the
vertex is at the origin (0, 0), the equation takes one of the following forms.

Axisix=h
:Directrix: y = k—p

L (hk+p)

(b) (x — h)* = 4p(y — k)
Vertical axis: p < 0

(@) (x —h)>=4p(y — k)
Vertical axis: p > 0
FIGURE 10.11

Directrix:
x=h-p
p>0

(h+p, k)
Vertex: (h, k)

(c) (y — kP> = 4p(x — h)
Horizontal axis: p > 0

Directrix: x =h —p

(d) (y — k)* = 4p(x — h)
Horizontal axis: p < 0

p=0

Vertex: |
(h,ky '

1.) Find the vertex, focus, and directrix of the parabola given by:

9P
(5-37 =8y +1)
Then graph the parabola.
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Coordinate of Focus: (31 !)
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Equation of Directrix: y - 3

Direction it Opens:
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(y—kP=4dpx—h), p#0
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2.) Find the vertex, focus, and directrix of the parabola given by:

2 (x—h)?>=4dply —k), p#0
O=4) =200x+2) oD

Then graph the parabola. P =S

Coordinate of Vertex: (’02’ i )
Direction it Opens: (| @\’\

Axis of Symmetry: = L'
Coordinate of Focus: (3, Y >
Equation of Directrix: Y = — /

3.) Find the vertex, focus, and directrix of the parabola given by:

(x—h?=4p(y — k)., p#0

¥ +2y+12x-23=0

kR (y— k)P =4dp(x—h), p#0
Then graph the parabola.\// N 2\7/ :l == 2x+25T
(y+1)= -jay 24
Coordinate of Vertex: (2;’0 /er))i" S12(%x-2)
Direction it Opens: |¢ F’I" o >
Axis of Symmetry: \, - - [ /

Coordinate of Focus: (, /y-1 )
Equation of Directrix: X = )
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4.) Find the vertex, focus, and directrix of the parabola given by:

(x—h)>’=4p(y — k), p#0

y2+21=—20x—6y—68 )
o (y—kP=4plx—h),p#0
Then graph the parabola.\/ +Z0\/+5f = '20)(, 8 07—1— C;’
PR
(y+2) = 20(x+4)

Coordinate of Vertex: ( Y ) - 2

Direction it Opens: [¢ [ oy
9
Axis of Symmetry: =-73 8
6
Coordinate of Focus: /- - 5
(9,-3) g

Equation of Directrix: 2 .
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5.) Find the vertex, focus, and directrix of the parabola given by:

1 1 (x—h?=dp(y — k), p#0

y= ——x2 - X+ —.
2 2 (v —kP=4dpx —h), p#0

Then graph the parabola.

Coordinate of Vertex:

Direction it Opens:

AY
Axis of Symmetry: ’
Coordinate of Focus: 2
Equation of Directrix: 1
DRI I T I R R S S R
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and focus (0, 4).

Airectrx ‘j‘-“f
P=

o= 10
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6.) Find the standard form of a parabola with vertex at the@ gk\ k)
0,0)

(><~ k)tc L/p<\7/ ~[e)
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(y-k)=p et
opens right
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Q\f: 4(x-1) |

(h k)

7.) Find the standard form of a parabola with vertex (1, 0) and focus (2, 0).
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8.) Find the standard form of a parabola with vertex at (1, -2)
and focus (-3, -2).

ppens | e £4 3
P:/—-% R ;

2&y+2§1f\b<x~(;)

9.) Find the standard form of a parabola with vertex at (1, 6) and
focus (1, 3).
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10.) Find the standard form of the equation of the parabola if the
Vertex is (0, 4) and the directrix isy = 2.

U"\K) VF
- Z ° \/
OCFP%J UP A :

XL: g<\/_&k>

A Ao

Applications: The parabolic arch shown in the figure is 50 feet above the water at
the center and 200 feet wide at the base. Will a boat that is 30 feet tall clear the arch
30 feet from the center?
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