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“ Vertex Form of a Quadratic
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The Effect of Pargﬁeter "a"...

Consider the graphs of the following functions:

flx) = x2
flx) = 0.5x* opens upward.
flx) = —3x2

and opens downward.

* Parameter a determines the
orientation and shape of the
parabola.

« Parameter "a"is also know as the
"stretch factor" and is ALWAYS

POSITIVE. S - \Q\

« When the sign in front of "a"

/- Comnsider the graphs of the following functions:

ft)4
8

The parabola is wider in relation to the y-axis than f(x) = x2 and

The parabola is narrower in relation to the y-axis than f(x) = x?

) =67

flix) = 0.5%

a" is positive, <
the parabola will open upward and have
a minimum point.

«  When the sign in front of "a" is negative,
the parabola will open downward and
have a maximum value.

» When a > 1, the parabola will be
stretched and become narrower.

»  When 0 < a <1, the parabola will be

compressed and become wider.

6|4

—2

-8

» The maximum or minimum point on a parabola is otherwise know as the VERTEX.

parabola
The shape of the graph of any
quadratic relation.
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The Effect of Parameter "

Consider the graphs of the following functions:

flx) = x* h=0
)c[X] (x — 1]2 h_ | Sinceh— +1, the graph is translated 1 unit ri 'ght
f(X] (x ¥ 3]2 h Slnceh— —3, the graph is translated 3 units Ieft

e Parameter translates the
parabola horizontally\‘qunits

relative to the graph of =
(x) = x? =
A You must change the siqgn to determln
3]2

the value of parameterh

Al € "sign change™ fixX)= (x + 1) h pul
L.
. Whenk' is positive, the parabola will f 6 a2 2ol 2 4 6 x € \c\:)h+ \ wn |{\
Le Jr 3L 3 Y

move “units to the right on the x-axis.
. Whenﬂ is negative, the parabola will

move 'hunits to the left on the x-axis.

» Parameter 'V'\is also the same as the

x-cordinate of the vertex.

« The equation of the imaginary line that divides a parabola is half vertically, otherwise know as the AXIS OF
SYMMETRY, is written as x =¥.
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The Effect of Parameter p in f(x) = (x — p )2
on the Graph of f(x) = x=

Match the functions and the parabolas. Highlight the
functions using the coloured boxes to indicate your matching.

g 0 ﬁ f(x) 3 x=

o §0=(x-3)
=35

(=G0
- D un \ks \"3“\\

Check answer
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The Effect of Parameter "x"...
Consider the graphs of the following functions:

-

f[X] = x2 F‘: o

f[X] =x24+5 % -5 The graph is translated 5 unitsy_—%_

f[X] =x2—4 o The graph is translated 4 units down.

e Parameter Y translates the MA L ff |
parabola vertically [Kunits 8 709) = 1 +5
relative to the graph of

2 61 - L 2
flo = x~ N = »
«  When 'Kis positive, the parabola will 4
move up "Kunits on the y-axis. 2
*  When K is negative, the parabola will | \ / N
) L
move down "\<units on the y-axis. =6/-4|-k 10 2 | 4 6 gx
-2
e The parameter "Kis also the same as
. g/ W =X 14
the y-coordinate of the vertex. -
*’ The maximum or minimum point on a -6 R\
parabola, otherwise know as the i N\ w0
VERTEX, is written as <h \«) 1 (‘
p)

MNeXAMUMm 5 o ?qta\qs\o\ o‘ams NWA

Minman > J“f\\ quq\ab‘q oQRNS ugxoﬁfci
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The Effect of Parameter gin fix) = x2+ q
on the Graph of f(x) = x=

Match the functions and the parabolas. Highlight the
functions using the coloured boxes to indicate your matching.

X)

- o SQX):Z*S
k=2
‘?3 uhAé we

® g(s(7: 7\8"5

s -3
D uncl’s J

Check answer

4
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Combining Transformations

Consider the graphs of the following functions:

-

flx) = x*

f00 = =2(x— 3 + 1 o=-2 W-> k-

—_—
-_— —_— =

Stretch Factor:™

F=\N-=92

Direction of Opening:

dovonward a<o

h

Vertex:
(3 Y \) | ) |y
Equation of the Axis of Symmetry: 1) i _28( T ;J? +)§
X="3
Domain: ™
IR ER]
Range: —8

513\ 5é \ )‘3&1
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Reflecting

A)

Does the value of 2 in a quadratic function always represent the same
characteristic of the parabola, whether the function is written in
standard form, factored form, or vertex form? Explain.

B) Neil claims that when you are given the vertex form of a quadratic
function, you can determine the domain and range without having to
graph the function. Do you agree or disagree? Explain.

C) Which form of the quadratic function—standard, factored, or
vertex—would you prefer to start with, if you wanted to sketch the
graph of the function? Explain.

Answers

A) Yes. It always represents the direction of opening and narrowness of the

B)

parabola.

Agree. If I were given f{x) = 2(x + 3)* + 5, 1 would know that the graph
opens upward because 2 is positive, and that the vertex would be located at
(—3, 5). This means that the function contains a minimum value at the vertex.
The domain would be {x € R} and the range would be {v = 5, v e R}.

Disagree. If the context of the problem were a “projectile” question, then
I would need to know the x-intercepts to state the domain, and I would not
be able to state them simply by looking at the equation in vertex form.

Standard form would be fine for graphing the function with technology,
and would be useful if [ needed the y-intercept. | would prefer factored
form if [ wanted to locate the x-intercepts exactly. | would prefer vertex
form if I was most interested in locating the vertex.

May 22, 2019
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APPLY the Math

May 22, 2019

EXAMPLE 1 Sketching the graph of a quadratic function given in vertex form

Sketch the graph of the following function:
2
y=2x—-3"—4
State the domain and range of the function.

Samuel’s Solution

Yy =2(x—3)—4
Since 2 = 0, the parabola opens upward.
The vertex is at (3, —4).
The equation of the axis of symmetry is

x=2

=2(0—-3)2—-4
2(—3)7 —4
2(9) — 4
18 —4
14
Point (0, 14) is on the parabola.

y
y
y
y
y

—2x—3)2 - 4
1617 |

Tx =313, -4)

Domain and range:

{x, )| * ER y= -4,y E R}

The function was given in vertex form. | listed
"1 the characteristics of the parabola that | could
determine from the equation.

To determine another point on the parabola,
| substituted O for x.

-
| plotted the vertex and the point | had determined,
(0, 14). Then | drew the axis of symmetry. | used

symmetry to determine the point that is the same

"| horizontal distance from (0, 14) to the axis of
symmetry. This point is (6, 14). | connected all three

\hpoinﬁ with a smooth curve.
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EXAMPLE 3 Reasoning about the number of zeros that
a quadratic function will have

Randy claims that he can predict whether a quadratic function will have
zero, one, or two zeros if the function is expressed in vertex form. How can TI-7Ispire

you show that he is correct?

Eugene’s Solution

=
— — 2

fx) B 206=2° =5 ------------------1 The vertex of the parabola that is defined by the

Conjecture: two zeros function is at (2, —5), so the vertex is below the

x-axis. The parabola must open upward because
a is positive. Therefore, | should observe two
x-intercepts when | graph the function.

.

-
To test my conjecture, | graphed the function on a
- _ smss--e----------- o4 caleulator. | can see two x-intercepts on my graph,
A2 (-2 -5 so the function has two zeros.

A
The graph supports my conjecture.
=
| decided to use the basic quadratic function, since
fl = o2 this provided me with a convenient location for the
f) = (x— 02 +0 cmmeneeneeneno.- - S
Conjecture: one zero Since the vertex is on the x-axis and the parabola
opens up, this means that | should cbserve only one
x-intercept when | graph the function.
b

/ o
_."l Ay )=x=

To test my conjecture, | graphed the function on a
calculator. Based on my graph, | concluded that the
function has only one zero.

.

The graph supports my conjecture.

flx) =2(x+3)>+ 4

The vertex of the parabola that is defined by this
Cl’)ﬂjt‘.C[Llrf_‘: no Zeros

function is at (—3, 4), and the parabola opens
upward. The vertex lies above the x-axis, so | should
observe no x-intercepts when | graph the function.

S

I

To test my conjecture, | graphed the function on
a calculator. | concluded that the function has no
ZEeros.

P i)

The graph supports my conjecture.



Day 7 - Vertex Form (after).notebook May 22, 2019

In Summary

Key Idea
¢ The vertex form of the equation of a quadratic function is written as follows:
y=alx— h?+k
The graph of the function can be sketched more easily using this form.
Need to Know y = alx— h2 + k
¢ A guadratic function that is a>=0
written in vertex form, Ny

|
|
1
y=alc—hy? +k :

has the following characteristics: i

- The vertex of the parabola has !
the coordinates (h, k). : c

- The equation of the axis of (h, k]\l/ }“_,
symmetry of the parabola is
x=h. L

- The parabola opens upward
when a = 0, and the function y = alx - P + k
has a minimum value of k
when x = h.

- The parabola opens downward
when a = 0, and the function
has a maximum value of k
when x = h.

o

s

* A parabola may have zero, one, or two x-intercepts, depending on the
location of the vertex and the direction in which the parabola opens.
By examining the vertex form of the quadratic function, it is possible to
determine the number of zeros, and therefore the number of x-intercepts.

Two x-intercepts One x-intercept No x-intercepts

Y

X

& 5 | 2 =] L {

< \\/ Edl 7| € rd
L' 3 ¥

Assignment: pages 335 - 337
Questions 1, 2(ac), 3, 4, 5, 8abc

11
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Form

@Q u"l" ONS=>(.0 Uaﬁggroﬂ-fc %unc:ﬁ'\on

I. For each gquadratic '?uncﬁon below,
aden'i-l‘s’:tj +he Fo\lou)ma

) -'r*he direction in which the parabola
ens.-
'}}) he cCoordingtes of the vertex
i) the cquation of +he axis of cs\ymmd-rﬁ.

o) F&X)= (x-3)*+7
1) O pPeENS Pwo.r&

i) 'Uer-%-cxo(.i’) )
UM AXIS of Symmc*!-ra e X=3

12
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b) mx)=-2(x+17)*-3.

1) Opens Wownward
1) Uertex 1,-3)
i) AXS of éymme—&‘réﬁ xX=-"]

) 3(":()= T(x-2)*9

1) Opens Upward

) ertex (2,-9)

) AXIS of é‘gmmt-!-r\\jl xX=2
d) néx)=%ix+k)z+i©

1) Opens Ubuard

1) ectex -h&O)
) Axis of \S\,mmeﬂ-r\\_}ﬁ A==

May 22, 2019
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e) r(x)= =2x*+9S
r(xX) = -2(x-0)+5

1) Opens Downward
1) ’U};rﬁ-cx Co,s)
i) XIS of &Symmcﬁ-rj e X=0

May 22, 2019

14
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2  Predict which of +he following Functions
have a minimum value. Also predict +he
{q$ c} number of x-intercepts that each
) function has. Test your ;gc:iuﬁhons
SKetching the graph of each
-F'S?ncﬁ"ﬁén 3 8

a) Fx)=-x*+3 SKetch e
F(x)= - (x-0)*+3
Vertex : (0,3)

- Opens Downwar d"’ axImMuUm
Ly & x-intercepts

" S‘r{y‘bch“
d) me)= (x+4)*+ 2,
Jerteyx | (-4,2)
Ly O ens me‘cﬂ“" Hnmmum
Ly No 'x—-m"rercc pts

15
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3. @e:ﬁ-ermme the value of a, If pcam'%* -L4)
IS on +he C{Jucxdr‘crhc -Punc:'\-ton

fx)= a (x+2)*+1

1,4) = a(x+2)*+1
X\ 121=c1(1+2,)+7
" 4= g (1)*+7

“4 = all)+7
“4-7 = |q
-..u:@“.: %Q
|
"3 a

16
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4. Which equation represents The Svoph?
Jastrify Your decision.

Pz 6.3 % Opens Downward
1/ \ ¥ % Uertex(3,5)
. 1/ | ¥ C=-1 (0,-.1)

A B=-%»_x“+5 Cl = -_%_)(x-s) +5
B. y=-(x-3)* D. y= -3)?
Y (%x=3)"+5 Y %_Qx 3)°+ 5

17
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5. Mcﬁ*c‘n each equation with iTs
Qorrespondins Sraph. Explarn your
rcasonin& .

3) ;” x Motch s <) ‘ld=-%."-3
4 2 2 4
.2-

.';_6 4
,8

103,
Uertex (0,-3) ; Opens Downward

i) 10:”7 I Mateh: d) Y= (x-4)?*+ 2

8
6
41
24
>
k.

May 22, 2019

18
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i) ’ Matchs b) —(x+4)*-2

Uertex (-4,-2) ; Opens Downward

S ) Y f o A = 2
\Yi 10 ¥ Q = (X-3
V) BT Mla#-c'*\ s Q) '}j )

VUertex(3,0) ! Opens Upward

May 22, 2019

19
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8. Waﬂeen and @ndfcﬁ are botrh G ++ tall,
and t+hey play on the Same college
volleyball +€am . Tn a game, (andice
set g arleen wWith an outside high
pall for an atrack hit Using a vide
of the ame, +heir coach d¥termined
1+ch+ -ng heght of the ball above the
Court, in Lee , ON its path From (andice
+o Hjﬁlccn could be defined b\\j +he

unchon
hix)=-0.03(%x-9)*+%®
where X s the horizontal distance,

Measured in feet, from one e,dge
ocf the court.
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a) Determine +he ax's of Gymme'l-rs
of +he parabola.

Vertex (9,8) Axisof Stjmmd'rg

b) Marleen hit +he ball ot s hiahest
poinNt. How high above the Qc}%r-‘r
when She hit 1+?

“The ball was BFt above Hhe court
when she hit i+

was +Hhe ball

21
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d) How high was +he ball when (andice
Set (+, 1 f she was 2t from The
edgc of +he cour+ ?

“r\'—- -0.03(x-9)*+%
h= —0.03(2-9)*+ 8%
= —0.03CT7)*+ R

= —0.03 (4Q)+-%
R=—-LMT+8
= (.53
The ball was 653§+ high when (ondice

Se+ 1+

May 22, 2019
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Attachments

7s6e1 final.mp4
7s6e2 final.mp4
7s6e3 final.mp4
7s6€e4 final.mp4
fm7s6-p9.tns
FM11-7s6-ahk.gsp
FM11-7s6.gsp
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