Day 2 - Properties of Quadratics (after).notebook May 09, 2019

6 2 Properties of Graphs
of Quadratic Functions

Identify the characteristics of graphs of quadratic functions, and
use the graphs to solve problems.
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LEARN ABOUT the Math

Nicolina plays on her school’s volleyball team.

At a recent match, her Nonno, Marko, took some
time-lapse photographs while she warmed up.

He set his camera to take pictures every 0.25 5.
He started his camera at the moment the ball

left her arms during a bump and stopped the
camera at the moment that the ball hit the floor.
Marko wanted to capture a photo of the ball at

its greatest height. However, after looking ar the

S MmeX k“f)k\

photographs, he could not be sure that he had Time (s) HSiEht (ft)
done so. He decided to place the information 0.00 2

trom his photographs in a table of values. 0.25 6

From his photographs, Marko observed that 0.50 8 1
Nicolina struck the ball at a height of 2 fi above 075 g

the ground. He also observed that it took about 1.00 6

1.25 s for the ball to reach the same height on 125 5

the way down.
@® When did the volleyball reach its greatest height?

EXAMPLE 1 Using symmetry to estimate the
coordinates of the vertex

Marko’s Solution ) > “8
D. fxIx20 xR
7 | plotted the points from my table,
and then | sketched a graph that
passed through all the points.

6
The graph looked like a

Height (ft)

24 relation is probably guadratic.
X

05 1.0 15 20
Time (s)

pe

| knew that | could draw

horizontal lines that would
_____ intersect the parabola at two
points, except at the vertex ,
where a horizontal line would
intersect the parabola at only
one point.

Height (ft}

0.5 ,]'0 15 20 Using a ruler, | drew horizontal

Time (s) lines and estimated that the
coordinates of the vertex are
around (0.6, 8.2).

This means that the ball reached

Equation of the axis of symmetry: ] ; ;
maximum height at just over 8 ft,

= % - 0.5+ 0B \abcut 0.6 s after it was launched.
x=0625 | o a%Ng - # h
% x= 0.035 | used points that have the same
10 sx=10625 y-value, (0, 2) and (1.25, 2), to
L [10625.82) determine the equation of the
= 8 '"_,4 """"" axis of symmetry . | knew
}g 6 w111 that the axis of symmetry must
AP il be the same distance from each
= j of these points.

03 10 15 20
L]

. A ppF™
§Time (s) Va(—-\€< ) (0}@5’ g;;(

From the equarion, the x-coordinate of

the vertex is 0.625. From the graph, the

parabola, so | concluded that the

vertex

The point at which the
quadratic function reaches its
maximum or minimum value,

axis of symmetry
A line that separates a 2-D

figure into two identical parts.

For example, a parabola has
a vertical axis of symmetry
passing through its vertex.

y-coordinate of the vertex is close to 8.2. ax\S ds‘ 3\)‘"’\ Q&.(:) - X = CQ,"L;Q\S

Therefore, 0.625 s after the

volleyball was struck, it reached its | revised my estimate of the
maximum height of approximately ~ | coordinates of the vertex.
8fr2in.

[

)(wa\ul JG

nrsﬁx
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N\

U Domain: {x| xeR }
Range: {y| y =2 y-value of vertex, yeR }

Domain: {X| XxeR }
V[\V Range: {y| y < y-value of vertex, yeR }
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EXAMPLE Graphing a quadratic fu

Sketch the graph of the function: b \ c=-D

¥y = ZHx—2 nwe U . \_ -9
Determine the y-intercept, any x-intcrcep[s,/thc equation of the axis of 3 o=
symmetry, the coordinates of the vertex, and the domain and range of the (o - ;3
function. /
Anthony’s Solution E‘E“EHEI
y=xtt+tx—2 iz ; {a
’ The degree of the given equation is 2, so the graph
The function is a quadratic will be a parabola.

function in the form

dyops | Since the coefficient of x? is positive, the parabola
y=ax toxtoc

opens up.
a=1
h=1 Since the y-intercept is less than zero and the
5 parabola opens up, there must be two x-intercepts
= -

and a minimum value .
L

minimum value

The least value of the
dependent variable in a
relation.

| made a table of values. | included the y-intercept,
(0, -2), and determined some other points by
substituting values of x into the equation.

| stopped determining points after | had identified
both x-intercepts, because | knew that | had
X 4Mgh information to sketch an accurate graph.

. ot
1 D: |-graphed each coordinate pair and then drew a
X ;i&‘\’&ola that passed through all the points.

|
p
3 o

Z <4
Equation of the axis of symmetry: (Q_,O) (:L) 1 _ :
— | used the x-intercepts to determine the equation of

o —-2+1 e/ T the axis of symmetry. bo—h\ '\(W‘Q o

-1 M\S\‘\'\' OG 2e€0

= —

2
x=—0.5

~coordinate ot the vertex: . p
e ( (O 5): +( LOV;) X 5 | knew that the vertex is a point on the axis of
3= (—0.5)? —0.5) —

B symmetry. The x-coordinate of the vertex must be
y =025 h 05-2 —0.5. To determine the y-coordinate of the vertex,
y=-225 f | substituted —0.5 for x in the given equation.
The vertex is (—0.5, —2.25). ) EX\X S
The y-intercept is —2. ’ )
The x-intercepts are =2 and 1, P\ ) i 3\ 5" Q—Eﬁ__Jgé&
The equation of the axis of symmetry is
¥ = —0.5. The vertex, (—0.5, —2.25), defines the minimum
The vertex is (—0.5, —2.25). ““""“"““"(“‘alue of .

Domain and range: No restrictions were given for x, so the domain is all
{(x. ) |x ER y= —2.25,y €E R} Tttt real numbers.
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EXAMPLE Graphing a quadratic function using a table of values

Sketch the graph of the function:

y= 2+x—2
Determine the y-intercept, any x-intercepts, the equation of the axis of
symmetry, the coordinates of the vertex, and the domain and range of the

funcrion.

Your Turn
Explain how you could decide if the graph of the function y = —x* + x + 2 (6))) m

has x-intercepts.

Answer

First, look at the direction of the opening. The given function
must open downward, because the coefficient of the x* term is
negative. Next, look at the y-intercept, which is 2 in this case.
Since the parabola opens downward and the y-intercept is
positive, the vertex must lie above the x-axis, and the parabola
must have two x-intercepts.
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Assignment: pages 287 - 288
Questions 1,3,4,6,7,9
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Properties of Graphs

M=> 6.2 of Quadratic Functions

Y . 4 a) Determine the equation
24+ 6 i of the axis of sxjmmeﬁg
for +he paraboia.

Ly X=H4

D) Determine the coordinaies
of the vertex of +he parabola.
L, (416

c) Stote the domain and
range of +he function.
Ls, Dormain - -gv\ | xX€ R}

L> Range: {-ﬂ; Y2-lb, YE =X
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3. For each function, idernt+ify the x- and
ygm—‘rercgp-%s dﬁ:“rtrmme the equation
he axis of Ssymmetry and +he
Coordinates of +he veHrex and Statc
+he domain and range -

Y

Q) x-intercepts $ (Q,0) and (2,0)

B-—anﬁ*ercep-ﬁ- QQ)(‘ )

\/246 wohonofaxis => x=1
RRun Symmetry

et it Yertex=>(1,-2,)

Domarn s {xifxeﬁ

Fapge Sy, yEng
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b) 07 | x-intercepts? (1,0)and (&,0)

3 | B—-in-‘rcvccp“rz (6. 4.5)
.6_
- | E quotion of axis =* x= 2.5

- ' x ot Symmetry

% 4 24% 2.4 &

. 2y, — ( = \

amcnaimniin Yoot Uertex => (25 )

Domain? {x1xER

pfa\'\aﬂ S {'8 %H:‘.Ci. ;}jEng
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4. For each function, identify +he equation
of the axis of symmetryj determine
+he coordinates of +he Vertex, and
State +he domain and range.

Q) / b) "

TIs ViE B '
R I L

RERRE < IRRE R N IRIRERIE AN
E:%m'l'ion of axis %c&mﬁon of ax:8
of Symmetry= x=2 of Symmetry= =4
Vertex=> (2,-1) Verrex => (4,28)
Domains § x|xer} Domain s 3 x| XERE

Ronge® {"yly2-[,yeR§ Range §4lys 28,4€R¢

10
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o I T d) |\ =
G 29 2w 6 8 10-
g : 54 . 3
N RV
A0\ |
E,.é}xo"r\o"\ O‘F aAX\'S E,cbxoﬁo\ﬁ of axis ]
Symmetry=> X=3 of Symmetry=> x=2.5
Uertex= (3,~1) Jertex=> (2.5 —12.25‘3
QDomain ¢ {'xﬂ'xe R} Domain o {')(\’XE’R}

Rsnae {J 3—- 3&3} P@ﬁaeo {3_-\225336R}

11



Day 2 - Properties of Quadratics (after).notebook May 09, 2019

b. State Whether each pqrqbola Nas a
Mminimum  or Maximum value, and then
determine this value.

) oA

e [ RRY WLV AT

g' i " QI\Jl . R \-. r - =
Maximum Value =>4 Ahnimum Value =2-3
]

Maximum Value = 2

12
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7. Q% omo\e4rc +he Table of values shown
ot each of +he fFoll c:awma functions.

-2

0

2

4

13
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() wj=—_%x=+s

pd

-

==

o

2

l.l

Y

=3

3

o]

!

e

b) Groph +he pofrﬁ-s in Your +able of values.

..) - -x2_2j
1 8%
A =4 "2 (0 12 |4
Y2214 |-2|4 |22

May 09, 2019
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Ad) State the domain and range of +he function.

i) Domaing §x|xeRY

Rgmse - iul})éSJSER}

i) Domain & {xh&{fﬂ%
thsc% z}_z | ’li}?. -'2:,55 R§

15
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9. For each of +he following ; both points,

O\, are located on the’same parabsla-

Determine the cquation of +he axis of
Symmetry for each parabola:

a) (0,2.)and (6,9). b) (1,-3) and (9,-3)

b A= Ot L o= 149
2 2,
xX= 2 X= 10
=Y <
xX=3 ~x =5
c) ("Q:,O) and (2,0) d) C—S}—!) and ("3,_1)
Ly X = -;;24.2_) L} = _.5{1__3‘
2 2,
'X- - - :\_'!.. :‘( — ‘.4._2)_
2 2
X=-2 X = —|

May 09, 2019
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Attachments

7s2e2 final.mp4
7s2e3 final.mp4
7s2€e4 final.mp4

DD DD
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