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4.1Graph Parabolas
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# Vertex Form of Quadratics

Letsrecallthevertexformfor Quadratics :

y=a( xhttk
vertex :( Kk)

whenaisposilive ,
T whenais negative,

Aelreflectimacwssxaxis )

When a >1
,

stretch when 0<a< 1
,

Shrink

Examples]

sketchagraph
rink !

^ ^or:rt¥E"iii t¥tetrertex
^ ^

�2�

'te×r¥I¥u,

#@y=x48x+1O

of=8×=¥a=Ef,=
. ¢

" 10 /

y=ff4)=t -412+81-41+10=-6 #
Vertex :f4 ,

- 6) g- 11×+142-6
✓ a
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nene Parabolas

What are parabolas inacoordinate plane ?

A parabola isasetofpointsthatisthesame distance away from
a single point called thefocuslalinecalledadlrectrix .

-

A parabola opens up in 4 ways ?

aispos

.¥^vanishes't

opensupordownjyahhptkvertex :( h ,k )

Aispos . aisneg .

⇐D. ( opensrightorleft ) ×=a(y-H2th
vertex :( h,k )

Examples ] Sketch the graph .

�1�
y= . (x+2P -3

-

vertex :C -2
,
-3)

naesctfetthairmsharinnksxaxis •.

/

�2� ×=( y -212+4£¥
vertex :(

4,2
) /nogslretohwshnnk↳
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3
.

x= -

If (yt3)2 - 2

=vegrytrennxika'¥*rot
's ).

/

#cus&Directn
A parabola always contains a foot & directrix .

. Focus - point inside the parabola
• Direction outside the parabola

( Both are equal distance away from the parabola .)

I¥¥*ini
"

i⇐De
Let p be the equal distance the focus Idirectrix is from
the vertex of a parabola .

⇒
2MuLAforp=

- ¥ vertex form : y= Ak -hl 't K
×= Aly - K)th
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Let's consider y=31×-212+1.

Sketch the graph . Find the

focus Idirectrix
.

Vertex:( 2,1 )
^ ^

' Stretch by a factor of }
focus

. A d Dlrednx

Focus is inside of parabola (h ,k+p , ..€€W¥....Directrixis outside f- parabola

:y=k
-

p

Formula for p : p=f=a Focus :L 2.1+4=14*1--41.0837
Dlrectrix '

.y=l
- 'E=¥ =

. 916
-

a- 3 Pitta, :#
Let's consider

x=3(y
-212+1.

Sketch the graph . Find the

focus Idirectrix
.

1

Vertex:(1,2)
1

;stretch by a factor of } i•.Fou?si's inside of parabolaAtp,h )€Directrixisoutsideofparabolayk

.

p i

Formula for P : p=fa= Focus :CHe,h=t't

.it#.0s3ihDirectrix:xAtz=it2=.9lIa=3P=ttTa,=tznoteDlt

's always good tosketohapictured help determine
focus & directrix .
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THINGS TO MEMORIZE :

. Formula for p : 1
4a

• vertex form for Parabolas

y=aK-h)4Kray. Ktth
vertex :( h ,µ Vertex ( K,h)

¥:n¥k¥¥k
/TEL.it?kfhk ,

ofexampledttndthefocusldirectrixfor
×=±gly

-45-2

vertex :f-2,4) i

shrinzkbyafactoroftg¥1

a =
'

g± He
. klpdiredrix

Pi¥*= -2

Nsverkx
Focus :(

HH
)

,
-2 ) :

Et
,
-21

Directv :*

-2--2=0
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�2� y= gI×4 }
-

- - - - - - - .
- - - - . - - . - - - . . . .

Yenitienxbtattuarot ± /€)A reflection across x - axis

✓ j
a = - 1-

:
- Focus : (0,3+2)=(0/1)

4TH
=  ' 2

Directrix : y =3 - 2=5

[Examples] Find the vertex when given the focus & dlrectrix
.

- - - .  - . . . - -
. . - - - . - - -REME

. - - . . . .

�1� '

Yinsdrtoxith's

p.vertex

vertex :

co
, } ) €¥

v

a I

oegerueswixttoxtr#Vertex :L - 3,0)
µ;•;term

:

I


