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Lesson #61
Graphing y=ax’

: raph will look like
Success Criteria: I can graph a quadratic equation from a taple. I can dete;m\l/lgea:ga\fs uge bF;gger than on zrwﬁh
a negative a value. I can determine what a graph will look like when you ha
between zero and one.

Problem #1:

(A) For each equation, make a table of ordered pair solutions, then graph the equation.

_ 2
Table and Graph of y = x° Table and Graph of YV =—X
— | Y ]
X Y X y = [ £ 1 | _%____
—2 4 _2 ; 4 T 1 1
—1 | -1 | =1
0 0 0 O i X
1 ‘ HE Y
| | \_}
2 [ 4 2 |4 ,__{ N
N

(B) Complete the following statement:

Statement #1: “When the x? in the equation y = x? ig multiplied by a NEGATIVE to form
the equation y =—x the graph _{ | \OS S IAC, oo >

\ Wi 3% LA KLY
—_— L 8 s
]

Statement #2:

“The reason this happens is because you are taking the y-values for the
equation y = x* and multiplying all of thembya |

. 2
Y-values for the equation y=—x°.

when getting the

(C) Which graph “opens up™? 1=

v,

Which graph “opens down”? U=X ¢

- _ 1
Which graph has the vertex @'\@Iowest point) at the top of the curve? H = ~X

" 4
Which graph has the vertex (highest{lowes) point) at the bottom of the curve? U =X

What are the coordinates of the vertex? ( O O ]



Problem #2:

Let’s now investigate the effect of multiplying the x> in the equation Y = % by anumber g

which is greater than 1. In other words, how does the @ in the equation ¥ =ax’ affect the
graph of the equation ¥ = x> when a>1 9

(A) A table and the graph of y = x° is given below.
Table and Graphof Y =X 2

y
X y T '\ — - -
=) 4 \“ 1T /_\ S
=] 1 e \ - / ==t
. "/ I
- L= —x
2 4 % i . ;::15,4

For each given equation below, make a table of ordered pair solutions, then plot and connect the
solution points to graph the equation.

Table and Graph of Y = 2x” Table and Graph of ¥ = 3x’
Y A Y R, W A .
X ¥ ! 1 ?*‘ ] X ¥ s o .
-2 | 8 I P e S e -2 | 2 03 |
-1 | 2 ——— i | -1 [ 5 ] é
0 ) = / 0 0O : 4
1 Z x ] E = . Ix
2 | 3 | P 2 112 B
(B) Compare the three graphs above, then complete the following observations/statements:
Statement #1: “When the X° in the equation Y =X *is multiplied by a number a >1, the
graph of the equation Yy =ax 2 willbe  Ahinnéy than the graph of y = x?»
taller  navower
Statement #2: “The reason this happens is because the previous ordered pair y-values for the
equation Y =X ? arenow "a than before, making the graph rise more quickly.

Statement #3: “The larger we make the value of a, the \AY el the graph will be.”




Problem #3:
Let’s now investigate the effect of multiplying the x” in the equation Y =X ? by anumber 4
which is BETWEEN 0 and 1. In other words, how does the @ in the equation ) = ax’ affect
the graph of the equation ¥ = x> when 0<a<1?

2
(A) Table and Graph of V =X

X y | —\N——4— e 7’L~ N
-2 | 4

0 0 z

1 1 ;
2 4 |2 '

1

For each given equation below, make a table of ordered palr solutions, then plot and connect the
solution points to graph the equation.

1 1
Table and Graph of y= Exz Table and Graph of »= sz
$ . | y | ,)& y
= T N | i
-2 Z \ 1 7 3 i !‘ !r'; -2 ! f\ 3
-1 [0.5 \\— S man J:*’» - -1 15 5 P 4
1 0.5 | —d4 ‘T " ; x 1 ‘).f“ i _— %
b ‘ ' ] ’
2 2 . —Wltfv‘ml W I - T__ 2 E ‘, _"2 _1 —1 ‘Z
| | !
- IS, S N T .

(B) Compare the three graphs above, then complete the following observations/statements:

Statement #1: “When a is a number BETWEEN 0 and 1, in other words 0 <a <1, the
graph of the equation )Y = ax® will be UHA(( than the graph of Y = x%»

“Shocter
Statement #2: “The smaller we make the value of a for 0 <a <1, the \p{d€¥

the graph will be.”

(C) Explain why statements #1 and #2 are true. "TI)¢.  \OWeS (L yny Hiphed
by whatewed a s

Homework: Worksheet 8.1 Puzzle Time ]




Lesson #62
Gl‘aphing y= ax’ +¢

Success Criteria: I can determine what wi
: ] at will happen to a graph when you add btract
determine the domain and range of a quadratic graph. o ’ or subiract o number. fean

Problem #1:
(A) Graph ¥y =x"and y=x"+2.

Table and Graph of J =X Table and Graph of ¥ =Xx"+2
1%
L . i ‘ y

—2 | 4 | e -2 | b

| N e | (o3

0 0 T - 0 | Z - <X

1| 1 e ey 1 |3

2 4 e 2 |l

(B) Compare the graph of ¥ =X 2 +2 tothe graph of ¥ = x*,
Mined  up Z UNis
(C) Use the graph to find the Domain and the Range for the equation.

Domain: R Range: ({2 /
X~0lues V4 s
(D) Graph Y =x%and y=x-3.
Table and Graph of YV =X 2 Table and Graph of V= x* -3
"
1. M G T - . y
X Y —_:‘ff:,,\y T T 'T < x z 4
-2 4 — "\\' T / ~2 i A L]
=1 1 S . i/ ] -1 | -2 S T T
0 0 . 8 6 4 i 0 | -3 — " ., —X
1 | : , X 1 r - ] 4 L
7 i o B i B B 7 f - - -
| = ~f -

(E) Compare the graph of y = x* =3 to the graph of Y = x*,
Muned Aown 3 onbs

(F) Use the graph to find the Domain and the Range for the equation.

Domain: R Range: 3 >-3




Success Criteria: I can define key features of a quadratic graph. I can find the key features of a parabola, | can
write an equation from a graph.

PARABOLA: The U-shaped graph of y = ax’ +c.

VERTEX : The highest or lowest point on the parabola. U \["\/

AXIS of SYMMETRY : The line that divides the parabola into two symmetric pieces. U

]
ZEROs: The x-values for which y =0 (the x-intercepts). j ‘ij
1

Example #2: Sketch a quadratic function and write an equation with the given characteristics:

(A) The parabola opens up and the vertex is (0,2). i
Graph: Equation: L): )(47‘ {"2,

(B) The parabola has a vertex at (0,4) and has x-intercepts at (2,0)and (-2,0).

Graph: Equation:
y
NS AN s
TN . U=-K"*
T : i )
| ;.4 A ! ! v,
e /A T - ,"—
| |
—t—p—t ¢ gt X
" 1 ’ l t
- - ! |
4 I | - - f=f =t
‘ 2 2 i + } §
- —1‘ 4 » .. }Lﬂu. ’w .

Example #3: The function y = -2x% +8 gives the height y (in feet) of an apple after falling x seconds. Find
and interpret 7 x- and y- intercepts,

[ 1 | [ i P )ﬂ\-\(\*ﬁ(({fp’rsz "2,2
. | 9 10
T S y-interceptss 3
Y ,1 .ol

LN 210 The apple Shads at B feet fal
. 4 iy the goung after 2

S¢conds




. 1 2 1
Example #4: Without graphing, answer the following about the graph of Y = "'ix 43,

\
(A) What is a? 2 What is ¢? 3

(B) Will the parabola graph be narrower or will it be wider than the graph of J =X 2o i der

(C) Will the parabola graph open upward Y or open downward I g_i(_}gmmmé _ ,

(D) Will the parabola graph be shifted up or down at all? If so, how many units? UP :S

(E) Graph the equation y= ——ixz +3 using a table of ordered pair solutions.

X Y

-2 |

-1 2.5

0 | 2

1 2-6 4

2 \ |
! I

2

(F) What are the coordinates of the vertex? ( (; é ]

(G) Is the vertex the Maximum point or the Minimum point of the graph? _ Y\ ¢ XAy

(H) Draw a dark dotted line for the axis of symmetry, then give the equation of this line: X= O

(I) Use the graph to find or estimate the zeros of the equation: X = ~/.Land X = 2.2

(J) Use the graph to find the Domain and the Range for the equation.

—

Domain: '{R Range: Ug j




Lesson #62b '
Supplemental Section: Factoring and Graphing Quadratics

Success Criteria: I can use factoring to help graph a parabola. I can determine key features of a
parabola using the table, equation and graph.

Example #1:
(A) Show that the equation y =3x? —6x -9 factors into y = 3(x =t 3)(x + 1)°

3(x2-2x-3) &
2
B(x-B)(xx1)

(B) Find the zeros of the function using the Zero-Product Property.

X=2=0 Xr1=0

x e, X_ ~ &

-2 1
X = :‘) and X = —|

(Since “zero” in math means when y = 0, put 0 in for y)



(C) Complete the table with points near the vertex and graph the function. Change the
scale if needed.

y=3x'-6x-9

0
L)

(D) Mark the zeros on the graph with an X.

(E) Put a box around the vertex. What are the coordinates of the vertex? ( \ -|2)

(F) What is the equation of the axis of symmetry? X = \

(G)Identify the domain and range of the function.
Domain: ﬂ:{ Range: gj P |Z

Example #2:

(A)Find the zeros of y =x’ +2x-8. O 14 24-%

) 'fi ) i )’ ‘)"fﬁn }
it Y | x b=
X = 4’ and x_’,_j' %-7=0 A4 O
} -} - 4

CF A

(B) Will the graph open up or down? U P

(C) Will the graph be shifted up or down compared to y = ok s

Aowry B
(D) Complete the table with points near the vertex and graph the function. Change the

scale if needed.



Y
i ; . 1.
} ‘ .gv ‘_1__ ‘».-~¥ —— e Samme A G
i —— 3 --5 q .L'g -~ ) —
i

(E) Mark the zeros on the graph with an X,

2

(F) Put a box around the vertex. What are the coordinates of the vertex? [ -—" —q ]
(G) What is the equation of the axis of symmetry? X = = I

(H)Circle the y-intercept. What are the coordinates of the y-intercept? ( O -% ]

(I) Identify the domain and range of the function.

Domain: YR Range: 9 P -q



Example #3:
(A)Find the zeros of y = —2x2+2. .4-2 ( xl - \)
) -2 (XD (X% 1)
x=| and X = = \
(B) Will the graph open up or down?
down
(C) Will the graph be narrower or wider than y = x*?

NAYTO W
(D) Will the graph be shifted up or down compared to y = x°?
vp £
(E) Complete the table with points near the vertex and graph the function. Change the

scale if needed.

y= 2x%+2
Yo
X Yy I _ji
) o -2 BEEE |
I n
_2,‘1 /L ”k‘
-\ O '
) i ‘F i }T'
- o2 i |
0 7 / \
/ \
\ B b / \
o / !
457 1 F T

-
Ny

-
v
(F) Mark the zeros on the graph with an X.

(G)Put a box around the vertex. What are the coordinates of the vertex? ( O Z )

b

(H)What is the equation of the axis of symmetry? X = O

(I) Circle the y-intercept. What are the coordinates of the y-intercept? ( O Z ]

(J) Identify the domain and range of the function.
Domain: d\k Range: H < 2



Example #4:

A bass swims over a waterfall. The distance y (in feet) that the fish falls in x seconds can be

- ra
modeled by the equation y = —16x* +64. O=-WoxX=+ 4
Bass’s Distance vs. Time Graph: O=-\Wo( e 4)

I 0m- -2 (x+2)
S I ,,__A,f‘_,,,w, 2 :
/

/

L]

g8
/—-’

-

(A) Find and interpret the meaning of the y-intercept and the positive x-intercept.

The y-intercept is ( O Lﬁt\’)

Interpretation of the y-intercept: Th{ ‘\S 3 f(g “ S i{{;{n \¢ 4§. feet
The positive x-intercept is [ ) @ j

Interpretation of this x-intercept: |}, » | ishy iends i e ke
108 pRAW L | o 3Lt b . A

CCona S

The Distance vs. Time of two other fish after falling from different waterfalls are modeled
by the following equations:

Trout’s path: y =—16x" +81

Perch’s path: ¥ =—16x"+13

(B) Considering all three fish, which fell from the highest waterfall? Why?
Trouvt

(C) Considering all three fish, which fell for the longest period of time? Why?
Tiouk

Homework: Worksheet




Lesson #63
Graphing y=ax* +bx+c

St}cgess Criteria: I can determine if a graph will open down or up and if it will have a maximum value or a
minimum value. I can determine the vertex, y-intercept and axis of symmetry without graphing.

The graph of a quadratic function y= ax® +bx+c is a parabola:

If a isPOSITIVE (a>0) If a is NEGATIVE (a<0) {'\

The parabola will open UPWARD y U The parabola will open DOWNWARD /f :

The vertex gives the MINIMUM value. The vertex gives the MAXIMUM value.

There is NO MAXIMUM value. There is NO MINIMUM value.

Vertex gives the MAXIMUM

N

Vertex gives the MINIMUM

The y-intercept will be the value of C.
-b
The x-coordinate of the vertex willbe X = —2—;

The axis of symmetry will alsobe X = Sa (Since the vertex lies on this axis of symmetry)

Axis of Symmetry




2 S
Example #1: Use the quadratic function i (x)=x"+ 4x -3 for the following:

(A) Pick out the values of a, b, and ¢ and
write them below.

b= 4

a=\

c="-3

(B) Will the parabola graph open upwaﬁ
Y or open downward I ? Why?

upward G positwe

(C) Will the function have a minimum?

Nes

Will it have a maximum?

No

(D) Find the axis of symmetry:

L _ch_-(a)_ -4
C2a 2() Z

(*draw it as a dotted line on the graph
below)

(E) Find the x-coordinate of the vertex:

x= -] y=x>+4x-3
= (-2 +4(-2)-
y=4-%-%
=1

(F) Find the y-coordinate of the vertex:

(G) Write the vertex as an ordered pair:

Vertex is (=7 , =77 )

(H) Find the y-intercept:

Y-intercept is ( O , -% )

(I) Graph the function using the vertex, the
y-intercept, and a third point using symmetry.

Y
of
N, A
_—.f&~ = \-4-'L _1i A
\
\ —
: |

(J) What is the minimum value of the
function?

(2,7)

(K)

Domain: TP\

Range: B >

What is the Domain and Range?




Exam le #2: Use the quadratic function f(JC) = —é—x2 —3x+2 for the following:

—

(A) Pick out the values of a, b, and ¢ and
write them below.

_ -y _
a=-5 b=-5  c=]

(B) Will the parabola graph open upward
Y or open downward 1 ? Why?

down O negatve

(C) Will the function have a minimum?

No

Will it have a maximum?

Nes

(D) Find the axis of symmetry:

j_"("’ﬁ) — _?_’,:—3
(- -

2a  2(-Y%)

(*draw itas a dotted line on the graph

below)

X =

(E) Find the x-coordinate of the vertex:

x=-%

(G) Write the vertex as an ordered pair:

Vertex is (=% , 0.5 )

(F)} Find the y-coordinate of the vertex:

1,
———x*-3x+2
Y="7

- () -33)+2

= -L(q)+9+2
Y =-451042
t u: 35

(H) Find the y-intercept:

y-intercept is (O » 7 )

(I) Graph the function using the vertex, the

i
T i

Y
n

B SN
po

A

y-intercept, and a third point using symmetry.

(J) What is the maximum value of the
function?

(-3,b5)

(K) What is the Domain and Range?

Domain: R
Range: kﬂé Q),rD




—
**Note: As we did in lesson 61 and 62, we could have made a tefble for
f(x)=x*+8x-5 and then plotted the points to graph the function.

However, the method we used in our first two examples, WhiCh is to l:ise the vertex,
the y-intercept, and a third point using symmetry, is a quicker method.

Success Criteria: I can find the vertex of a parabola using the calculator.

To find the vertex of a parabola using a eraphing calculator:

While on the graph screen,

STEP #1: Press then press then choose minimum OR maximum:

STEP #2: Move the cursor to set a Left Bound then press ;

then set a Right Bound then press ,
and then press again.

Example #3: Use a graphing calculator to find the vertex of the parabola graph for the given
quadratic function, then give the maximum and the minimum value of the function,

J B) f(x)=-2x%—-6x+15

— 2 2
(A) y—gx —4x+2 Minimum

Vertex: (-1.15 j@-15)
Vertex: ( 3, -4 )

Minimum Value: none

Minimum Value: _ 4

Maximum Value: |1R125

Maximum Value: nopnt,




le #4: (Group Proble - )
./?%a rectalrolgular sm) SfuPpose you have 200 feet of fencing and you are going to use
qt0 € e F pace for your vegetable garden. You obviously want to have the
jargest area possible for the garden. What dimensions should you use?

mplete the table to find several different possible combinations for the Length L and
the Width W for the rectangular garden. (You may use a calculator)

. IS\T_O_tg The perimeter is 200 feet, so the length and width must total half of that (or 100
eet).

Width W | Length L | Area 4= L'W!_|
(in feet) (in feet) (in square feet)

10 90 900

f 20 80 {LOO

r 33 67 gWAL

e | 55 7415
62 3% 235
70 30 2100
85 V5 {21 5
X \00% A (100-x)

(B) Use the last row of your table to write an equation for the Areca A when the width is X,

4= %x(100-%
A= —X24100%

(C) Graph this Area equation on your calculator.

Note: You will need to change the WINDOW values to see the vertex. Use the values
in
the table to get a rough idea of what your window settings need to be.

(D) Use your graph to find the maximum possible area. Record this value below, along with
the width and length needed to produce this maximum area (give the correct units as well).

Maximum Area = 2500 width= D0 Length = 50

L




Lesson #64

h) +k ;
Graphing y= alx - ) 35 1o the graph. I can identify the

: 1d
Success Criteria: I can identify what adding or subtracting and h value wil
vertex from a table, graph or equation.

Problem #1: lution points to
(A) For each given equation, make a table of ordered pair solutions, then plot and connect the solu P
graph the equation.
— = [ 43|
Table and Graph of V' = lx. Table and Graph of Y X l
-4 -3
<% A y
X y | Lo 'l} ] ! [ /’ X y i ——L—- T o
—2 |2 | oSOt =2 |3 |
—Y \ | L [ i ! N O I ¢ L 1 0 1
ot 0 o 6 B -1 | -2 | T
0 |0 | N 0 [ | T _,
1 \ 0 5 0 0 1 |0 |R™ -
BN N S 4
| | [ ‘x N

(B) How does the graph of Y = ’x + 3‘ —4 compare to the graph of y = \x\ ?
lect

Problem #2: down 4

(A) For each given equation, make a table of ordered pair solutions, then plot and connect the solution points to
graph the equation.

2
Table and Graph of )Y =X Table and Graph of Y = (X -+ 1)2 -2

x Sy Y
’ e I I I R

~

Y
~d 4‘ | | 1 -2 ) \ Jl |
1 |\ . I S e R A D Y T
0 0 T L [~|~ - 0 - !. - \7/"§
1 | 0 O 0 O Nl 1 2 : — N
2 4 — 'l i b - I 2 Jl | _)L 1 J..,LA*A-..;__
Lyt B S U I A (e
] | i ‘ T

(B) What are the coordinates of the vertex of JV = (x + 1)2 ~27 [ -\ - 2)

(C) How does the graph of y = (x o 1)2 — 2 compare to the graph of ¥ =X 2 ?

Ve2d
down 2




i Is th
Mﬂuse it reve;ll g ¢ vertex of the parabola graph, a quadratic equation that is written in the form
5= a(x—h)" +k issaidtobein VERTEX FORM.

The VERTEX FORM of a quadratic function is

y=a(x—h)2+k

[f @ is POSITIVE (a>0), the parabola will open UPWARD Y.
If @ is NEGATIVE (a<0), the parabola will open DOWNWARD I .

As we learned previously, the larger the value of \ a \ , the n

The VERTEX of the parabola graph will be (7, k)

To move the graph up: +k

To move the graph down: -k
To move a graph right: (x - #)
To move a graph left: (x +#)

2
Give the vertex of the parabola graph, then compare the graphto V= X .

Example #1:

(A) y:3(x—1)2+5 y=—4(x+6)2+9

Vertex is ( , 9 ) Vertex i ('*tr,"i )

Compare: Novwes ~0P¢N? vp Compare: [10({ 0w €7 Open dowhn
ﬁgv\)( ), VP > efh b, k}pci

© y=-8(x- 5)*

(B) y=(x+3)2—7
Vertex is ( 5, 0)

vertex is (=3, 1)

Compare: Y‘Q%W\?"Q

Compare: \ef+ 3, down’l
NACpw{Y - 0ptl§

opins v

Partner Problems #1 and #2

arrower the parabola will be.

s
¥



