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1 Next, we’ll look at parabolas. We previously studied parabolas as the graphs of quadratic ¥-5 —(3"!)
Y= ~erd)
functions. Now we will look at them as conic sections. There are a few differences. For
example, when we studied quadratic functions, we saw that the graphs of the functions
could open up or down. As we look at conic sections, we’ll see that the graphs of these
second degree equations can also open left or right. So, not every parabola we’ll look at

in this section will be a function.
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We already know that the graph of a quadratic function f (X) =ax* +bx+cisa 't"”‘%""“ =
parabola But there is more to be learned about parabolas.
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Definition: A parabola is the set of all points equally distant from a fixed line and a 'H'»LS?“"J"-
fixed point not on the line. The fixed line is called the directrix. The fixed pointis called 4\ gne .
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The axis, or axis of symmetry, runs through the focus and is perpendicular to the directrix.

The vertex is the point halfway between the focus and the directrix.

We won’t be working with slanted parabolas, just with “horizontal” and “vertical”
parabolas.
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Basic “Vertical” Parabola: =.Puua Kion s Vestex (a/ o)
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Equation:

Focus: (0, p) C—J we @n "“al

Directrix: y=-p ¢
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Note: This can be writtenas y= f(x) =20 It is a function (passes vertical line test).
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The line segment that passes through the focus and perpendicular to the axis with
endpoints on the parabolais called the focal chord. Itslength (called the focal width

isdp

foral

chord

ver't'l'GuL

r;o,r-a ,oo(dl.S

A with vertex (0,0)

p.p)

(—2p, p)

_

i,

0}

Y= -F
directrix




E"ME\Q g CQ“‘?PA Hie Parm\oal&. x?—-—lC a = 0.

‘ . L
(D:[.f. &liu.ni:aa con'tuas > & )"H-c« i{‘ is o_ v&r'tl'caz..( P-.m..'aa(n,
- {8

. = X
XL_IL‘B = 0 <> verticall (Tt is o fencdion 4= 7¢

@ 13,-[4,6 it in stardsard —Fm-n-., (,(7'___ 4p a |

e —

Xl.-:.. lG é

B Fiak e focs ‘Oo-‘n‘t
lo=4p => p=u4 = Toas (04) on graxis.

@ %‘\J(’_ akt r&(irfz \:AL .

g-p=t =g

@ V&r '[t'.x. <> (01 O)

@ ‘Foc:l wi&t{. <> z,,.f,: 44 =)

.\J—‘\NB |
dire dlrix line 'a="lf

_‘\i_tlt'e B 7DU- \Qaue -H,.,iﬁ S.t'-fj 4-%0]- Pbsr&l}aolﬂs 04- ‘&J"‘tex. (O,O) an r)axge__i_.



‘ y ort z.ofd‘gl,o l.e Pa;,\'{' P s en x—asig
bola& Sa:lr:L cslmﬂd‘wnS, Lk her C) e L % mﬁq{)
we ae-' L

Basic “Horizontal” Parabola:

A
Equation:|y2=4px \ i 20
Focus: (p,0) en X-axig ECT
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Note: This is not a function (fails vertical line test). However, the top half y=+/x isa

function and the bottom half y =—+/x is also a function.
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Graphing parabolas with vertex at the origin: LQO‘L ai— C)‘-"-"TD(Q—- @

e When you have an equation, look for x* or y?

e |Ifithas x?, it’s a “vertical” parabola. If it has y?, it’s a “horizontal” parabola.

e Rearrange to look like y* =4px or x* =4py. In other words, isolate the
squared variable.

e Determine p.
e Determine the direction it opens.
o |If pis positive, it opens right or up.

o |If pis negative, it opens left or down.

e Starting at the origin, place the focus p units to the inside of the parabola. Place
the directrix p units to the outside of the parabola.

e Use the focal width 4p (2p on each side) to make the parabola the correct
width at the focus.
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Graphing parabolas with vertex not at the origin:

e Rearrange (complete the square) to look like (y—k)*=4p(x—h) or
(x=h)* =4p(y-k).

e Vertexis (h k). Draw it the same way, except start at this vertex.
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Graph of the parabola (x —Ez]g =dplv-k).
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Example 1: Write y* —20x =0 in standard form and graph it. hsr12oa h}(
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Example 2: Write 6x* +24y =0 in standard form and graph it.

e —
X =4
X = __,_2.‘,13 F\-a
Lo
> Xl= —4 % -) 4(3 =< Yg,r‘hc&y\ l’aa\r&‘fao'&
=P= -1 down u:w'o\
Vertex: [0]0) : '&'——"‘*—ﬂl!'?_ R e e

Focus: (0,-—\)
Directrix: é-_—_ +L

Focal width: 4. |_:4

Endpoints of focal chord: (21_1) awd (-2, -1 )
n 1 /
‘—;p e .2(.) tF_’/_ ‘ a
—_— hf.r"e—- 3’,& stuf ‘a,;)(
. z unibs 1 an
(an\'- BQ» o qu.o.o\niic, ,g.w'\otior\ . 6—.—. (‘A-l) +5 * gm?li ur_

%fi“é Lol &Stnj\i&ral <€orr-1 ,?or- N [Bu‘za_\oo (« C{G»qaﬁmdﬂ‘cn :

o~ II\GJ‘Q_
(7\‘_2 T _ _5_) ((_)aou- OLQ QE'E-.L <
=4 ot
Y% ST Pwa.bo’t(_ \{3‘"" aJ.U}etur,

L'ﬂlmﬁ , 6‘0"& %o_'t' )L‘L:é M
oV Z 1o He r'.a&_t (U‘Ok 3 u‘("-

> (2,5) !

* Vertex wes (o, 0)



e ol 0 Yk =apletd
T zontald

o (x= %)24,,%_&)
’t,\ro.r"ffCa.L

Example 3: Write y? —6y =8x+7in standard form and graph it. },e¢ 2en a\

61- Tl =g o

L.E—.s) =R +\b
(é‘s)z-—' & (xt+2)
?;’=#E: =p=2
X
wy\ A
W ("jl:célf > (‘3-5\ ='5L7L't 2\

Shh ,g'_‘teaL
1 2 le{:} ) 2 W
L,_

(0,0) Vertex: (- 2,3 « m??\ﬁ d,\;.F-}—.en'tS

(:L,o) Focus: (0)3) - “{’Flé sm(j*(he..‘cs
\=-2 Directrix: )(:-4 < '}ﬂ)\é SI":H"“E"*S

y=q Focalwidth: 2.2 =¥  same

e

Q]_‘ 4\ Endpoints of focal chord:

(Olq) Akl
2, -4) (0,-1) \

Bz2 o b
twe istance {:—em



(A
o (a-k) :eré(—a\)
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Example 5:_Suppose you know that the\focus gf a parabola is ¢
\Write an equation for the parabola in standard form.
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