7 Vertex Form of a Quadratic
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FOM 11 Ch 7 Day 7: Vertex Form of a Quadratic Function

Goals:
- Use the vertex form of a quadratic function to sketch its graph
- Find the equation in vertex form of a quadratic function given its graph.

A QUADRATIC FUNCTION can be written in:

a Pusv STANDARD form FACTORED form VERTEX FORM
=axi+bx +G° T = a (x=r)x-5) = afxos)?
a’\?\ j R 5-!"'\-1 j rds aﬂ)'-m"'f'u"b j (1 F) + 1’
The VERTEX FORM of a quadratic functionis y = a(x = p)? + g Verdsx is (]’ ,P
\\0‘(‘)
v /’t
X = )

Example 1: What is the vertex in + {’~/ ) "
a) y=-3(x=2)2+457 bly=x+47-1?2 (¢ .~/ ) m -1) ..
(‘2 ) S) { ‘/ ) I) J) .

Example 2: Sketch a graph for the function y = 2(x — 3)? — 4

Does the parabola oper@sr DOWN? 4= 2
What is the vertex? ( d P_ 67‘
3,77

What is the axis of symmetry?

What is the y-intercept? (Hint: Letx=_0 ).
Plu = 0 mto
’ 3 = 2(1-3) "1
=2(0-3)-¢
=R(9)-Y
<= 13-y
=14 EEEEE :

Plot another point that is the mirror image of the S W
y-intercept {use the symmetryl)

A
W

What is the domain? R

What is the range? U j 7/ 7 @

Characteristics of vertex form:
9irts «o o[rhm/ mlw,z)

wheeh oceyrs € Y=p

Ch 7 Quadratics Page 1



FLAVI 44, DUy 4 VETLEA FUIH W) U WULLTULIL FUTILLIUTES FUye £ of 4

Example 3: Write the equation for the given parabola.

Step 1. What is the vertex, (p, g)? ('__-Z 7) 10

Step 2: To find a, identify a point (x,y) on the parabola. Plug P } A 7
the (x, y)and (p, g) intoy = a(x — p)z + g to solve for a.

Step 3: Write y = a(x — p)? + g using the actual numbers
for a, p and g only. (Leave x and y as variables).

) Verdse: ¢ 2,4

2 (Ck‘\ awd"H*-‘" (i
>1)CM~ QC({‘«W‘.?
(x,y)= (0,1)
) Ty 1y
3) j:a(x-r)g‘_‘_;
PWJ m P,Z,x-lj’f\’ So/w«?« Q,,

R

= &(O‘-z)—\— ?

1 [ (0)/)

- <-/ a + 9 @ Wrile €/7w.+vm
- but [oane
—1 1 x.zj us Variables!

:a()(-/?)z‘fi,

Y=-2(1 F2)+9

e

FUIVI 4. DUy 7 VEILEA MU U| U QUUUTULIL FUTILLIVITS ruye oof4
e eqlig

Example 4: Determine th on of parabola with vertex (6, -2) that io
the graph y 2 and { ] i1
P ‘g/ Sar+

&a\ 2 o Shape
—v (q=~" %

\
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X-INTERCEPTS ZEROS

f(x)=(x-3)(x-5)
OW% x=3,x=5 at y=0

/‘\ ~1
| 2 2% | zen ,/l 0 zew.

Example 5: Predict the number of zeros (roots) that each of the following quadratic
functions has:
a) y=@(x..2)2+5 b)y =2(x +3)% + 4 Jdy=x* 40

ordm (2,5) b spons dumid)
>a-=2 \‘7 ¥l ['3, <1) \1/
d [2,5) ‘T (

Number of Zeros that a Quadratic Function Can Have GRAPHS have Functions have R
wifs

-
+H % b z e D
B 2 A z€
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Example 6 — Ball kick/toss: A goalie kicked a soccer ball from '.-.'

the ground. It reached it maximum height of 24.2 m after 2.2

s. The ball was in the air for 4.4 s. 7,

a) Define the quadratic function that models the height of the
ball above the ground.

= A (X-pHt+

Y (2.2,24.2 P
Na‘\”:\T e (‘1,?) _jPlM‘)'“ prg 4 ‘j'b—QPJa.

¢
ATy [T O =a(0-22)* {24,
. . —24.2 —24.2
/0'”\ L;‘f"l'
A ~29.2 =484 a
.8y gy

b) After 4 s, how high was the ball above the ground? f—\

=)
m 1\1le
Plzug ~ 4+ ol Ay F{a"u)zfl"‘i

X
i

— S (N-2. Dty
= -s (1Y) % +29.2
=7S(3.29)4 292

MY MATH A | =

Then § asked my

(ittle brotrer bul

e wonted me to
S e bem

First, 3 loocked i
e back of e book,

out Tt wesw t ancad -

Flnally, 5 found 1t
on the Jnterne®
with GGeegle

TEACHER
WANTS VS TO

Ch 7 Quadratics Page 3



First, 3 looked, T

ot T wesw ¥ ancad - e wanted -
rurabered problesm. pay Wiem ‘5

Tren 1 asked .y

e back of e book, {ittle \,rothcr' b.,.‘t

o

Finally, 5 fouwnd 1t

o the Jnternel

with Geegle.

=S (3.29)Lav.

==16.2 + 9.2
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Example 4: Determine the equation of parabola with vertex (6, -2) that is congruent to
the graph y = 2x* and opens down.

Num r fZ ri h ratic Function nH GRAPHS have Functions have
umber of Zeros that a Quadratic Function Can Have X INTERCEPTS JEROS

f(x)=(x-3)(x-5)
BN x=3,x=5 at y=0

Example 5: Predict the number of zeros (roots) that each of the following quadratic
functions has:
a) y=2(x—2)*+5 b)y=2(x+3)*+4 cy=x?
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Example 6 — Ball kick/toss: A goalie kicked a soccer ball from _'.-._'

the ground. It reached it maximum height of 24.2 m after 2.2
s. The ball was in the air for 4.4 s.

a) Define the quadratic function that models the height of the
ball above the ground.

b) After 4 s, how high was the ball above the ground?

First, 1 looked i
e back of Tme book,
ot Tt wese' t ancad -
resmbered probles,

Then § osked my

(ittle brotrer bul

e woanted me to
POy Wim 5,

Fl'r\bun_ § found 1t
on the Jrternel

with Geegle.

Assignment: Sec 7.6, p. 417, #1abd, 2be, 3, 7, 10, 11b, 14
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