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QUADRATIC FUNCTIONS

Student Handouts

**This file has been organized for double-sided printing. Blank pages are left intentionally. **

READINLSS STANDARDS

A.6A determine domain and range of quadratic
functions and represent using inequalities

A.7A graph quadratic functions on the
coordinate plane and use the graph to identify
key attributes, if possible, including x-intercept,
y-intercept, zeros, maximum value, minimum
values, vertex, and the equation of the axis of
symmetry

A.7C determine the effects on the graph of the
parent function f(x) = x> when f(x) is replaced
by af(x),

f(x) + d, f(x — c), f(bx) for specific values of a, b,
c,andd

Included in this unit you will find the following:

Unit Overview

SUPPORTING STANDARDS

A.6B write equations of quadratic functions
given the vertex and another point on the graph,
write the equation in vertex form

(f(x) = a(x — h)? + k), and rewrite the equation
from vertex form to standard form (f(x) = ax? +
bx + )

A.8B write, using technology, quadratic
functions that provide a reasonable fit to data
to estimate solutions and make predictions for
real-world problems

a sample pacing calendar, ideas and tips for teaching/introducing the concepts, unit
vocabulary, big ideas, vertical alignment, and common misconceptions

Student Handouts

student-friendly notes and practice problems, homework/independent practice, quizzes,

unit review, and unit assessment

Student Handouts as Google Slides

a Google Slide version of the unit (excluding assessments)

Answer Keys

an answer key for each page of the unit

Edjtable Unit Assessment

a PPT file of the unit test has been provided for you to make modifications

Need to get in touch? Please direct all questions to contact@maneuveringthemiddle.com.
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Unit: Quadratic Functions
Student Handout 1

Name

ATTRIPUTES OF QUADRATIC FUNCTIONS I

Eric is researching quadrafic functions and
creates the table of examples and non-examples
shown. Based on his table, predict what makes
something a quadratic function below:

Date Pd
EXAMPLES NON-EXAMPLES
f(x)=xZ-5 f(x) = x3 + x2
(x) = -x2 y=-x+6
y=x2—3x+5 fix)=2x+3

QUADRATIC + A function of degree
. FUNCTIONS :

.+ The graph of a quadratic function is called a

. The standard form of a quadratic function is

,where a, b, and ¢ are real numbers and a # 0.

For 1-3, complete the table and skefch the graph of the quadrafic function. Then using the
standard form of the function, determine the values of a, b, and c.

1.f(x)=x%-2 2.f(x)=-x2-2

8 8

x | f(x) ¢ x | f(x) 6

s 4 - 4
2 2

-1 -1

5| 6 | & |2 7 & [ & ¢ 81 6 | & |2 T4 8

0 2 0 2

1 n 1 L4

5 6 5 6

a b: ¢ a: b: c:
3.y =x°+2x -3 Compare the “a” values in 1-3. Summarize how

15 the value of “a” affects the overall shape of
’ the parabola.

X y 8
* » Positive “a” value:
2

8| 6| 4|2 ) 1 4 6 8
2 « Negative “a” value:
L4
6
a b: ¢
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Graphs of quadratic functions have several key feafures. Use the definitions below fo label each
aftribute on the parabola af the right.

............................................................................................ e,
VERTEX MAXIMUM/MINIMUM )
5 Sh EEeEEd)
L INe or The of the vertex.
: point of the parabola. |
/EROS Y-INTERCEPT SN S~
: 1he point(s) where the The coordinate where the - l T
; parabola crosses the arabola crosses the ]
: Also called: P s
I
For 4-6, label and identify the value of the key features of each quadratic function.
4. 5. 6.
8 - 18
6 ’ ] 6
N
\ | 71N 12
A f ? 10
/ \
5 6 | & |2 7 & t T \\ II 8
S\ / / \ \ 6
\ 4
-4
1 . \ 2
: o864 2] 24680
3 v | | 2t
vertex: vertex: verftex:
max or min~? max or min~? max or min~?
Zeros: zZeros: x-intercept:
y-infercept: y-infercept: y-infercept:
7. The graph of f(x) = x> — 2x — 8 is shown. Use the graph "
to mark each statement as frue or false. If false, rewrite the 5
statement to make it correct. 6
Lt
| I |
a. f(x) has a y-intercept at (0, -8) e
-10 | - -4 10
. -2|
b. The verfex of f(x)is (1, 9). \ A /
c. (x) only has one zero at -2. ‘V

8. Mrs. Wey asked her students to graph g(x) = -2x% — 4x. Von claims g(x) will have a maximum
value while Rachel claims g(x) will have a minimum value. Who is correct? Justify your answer.

Summarize foday’s lesson:
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Unit: Quadratic Functions Name

Homework 1 Date Pd

ATTRIPUTES OF QUADRATIC FUNCTIONS I

Four studenfs were given quadrafic functions fo analyze. Sketch a graph of each function in 1-4.
Then, use the clues in A-D to determine each student’s function.

Sard’s Functi Jose’ ool Reggie’s function Art’s graph has d
r?m s function 03¢ sdporo O(; has a vertex af greafer maximum
ds one zero. opens aownward. i (-1,-2) | | than Jose’s graph.
1. f(x) = 2x2 + 4x 8 2.y =x2—6x +9 8
x y " X y il
2 2
-8 6 4 2 2 4 € 8 8 6 4 2 2 4 € 8
2 -2
4 4
6 -6
Name: ® Name: ®
_ g2 = -x°
3.y=-x+3 . 4. g(x) =-x+ 2x .
X y X Y
2 2
8| 6| -4 |-2 7 8 B 6 | & |2 i g
2 -2
4 L4
3 -6
Name: 8 Name: 8

Use your knowledge of quadratic functions fo answer questions 5-10.

5. A quadratic function is shown on the graph. Which of the 10
following stafements are true? 8
/ 6

[. The vertex is at (-2, 8).
I[I. The minimum of the function is -2.

—
et

I1I. The y-intercept is at (0, 4). SRR SRR P S ?
a. [only | -\
b. Tand II ! AL
c. TandIII -
d. I, II, and III o
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[dentify the key features of g(x) shown on the graph. For #7,
circle whether the graph has a maximum or minimum and then
give the value.

6. vertex:

7. max or min?

8. zero(s):

d. y-intercepft:

-

10. Sandra is analyzing the quadrafic function given on the
graph. Sandra claims the function has no zeros.

Do you agree or disagree? Justify your answer.

8 642 2 & 6 8 10
~2
4
X pEN"
\ /
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Name

Unit: Quadratic Functions
Student Handout 2 Date

Pd

ATTRIRUTES OF QUADRATIC FUNCTIONS 11

Dean’s little sister Deena is studying symmetry in her A
math class and asks him fo help her draw fthe lines of
symmetry on figures A, B and C. Skefch the lines af

the right and describe a line of symmefry in your

own words below:

B

Deena nofices Dean’s homework and mentions that
the parabolas have a line of symmetry. Sketch what \
Deena may be referring fo on graphs D and E. '

Similar to a line of symmetry, parabolas represenfing quadratic functions have an

symmetry.

* The line that passes throughthe __
of a parabola. : [

* Each poinf on a parabola will have a point with the same
y-value and the same distance from the axis of symmetry. :
Think of these points as ¢ image” poinfs. :

D E
/
i \
|/ \
of
\ 1
\ 1
\ /
\ /
™N
RN
[T

For each parabola below, identify the vertex. Then, draw a dashed line to represent the axis of

symmetry and write the equation of the line.

1. 2.

@ | =

-~
N
o '

Vertex: Equation: Vertex:

Equation:
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When a function is in standard form,
( ), we can use the

formula at the right fo find the axis of X = - 2£
symmetry equation, as well as the x-value a
of fhe verfex. (—2— is the x-coordinate of the )

.......................................................................

3. The graph of f(x) = x? + 8x + 13 is shown at the right. Complete a-d and check your answers

with the graph of the function. "
a. Fillin each value: a= b= c = 8
b. Write the equatfion for the axis of symmetry. \ 1 :
\ Il .
b . . -10[-8 [-6\|-4 |f2 2 [ 4 8 1 10

c. If - 5518 the x-value of the vertex, how can this be used to 2
find the y-value of the verfex? 4

d. Find the vertex. 8

For each quadratic function below, use —2—bo to find the axis of symmetry equation and the verfex.

4. g(x) =2x? —20x + 51 5.y =-x>—8x — 8 6. h(x) = 4x + 4x°

L
24 "

. b
24 " 24 "

axis of symmetry: axis of symmetry: axis of symmeftry:

vertex: vertex:

vertex:

7.Sami is going fo graph the function shown. In
which quadrant will the vertex lie? Justify your
answer without using technology.

f(x) = 3x2 + 18x + 24

8. Jerome’s work to find the axis of symmetry
equation fory = T+ 8x — 2x°is shown below.
Describe his mistake and find the correct
equation.

(=_b
la
(=8
2(1)
x = -4
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Unit: Quadratic Functions Name
Homework 2 Date Pd

ATTRIRUTES OF QUADRATIC FUNCTIONS 11

In 1 & 2, skefch a line to represent the axis of symmetry. Then, idenfify the vertex and write the
equation for the axis of symmetry.

1. 1 2. 1
9 3
. i i
\ J
3 f \ 1
I \
/
T T. > 711~ >
\s / J || 1
Y, ¥
6 2
Vertex: Vertex:
Axis of symmetry: Axis of symmetry:

For 3-5, use —2—2 to find the axis of symmetry equation and the verfex.

3.f(x) = -x2 + 12x — 34 4.y =2x2+ 4x — 2 5. g(x) = x? — 5x
_b. _ b _ b
2d 24’ 2d

axis of symmetry: axis of symmetry: axis of symmetry:
vertex: vertex: vertex:

6. Frankie graphed a quadratic function with a 7.1s it possible for fwo different quadratic

vertex in Quadrant [. Which of the following functions to have the same axis of symmetry
could be Frankie’s function? but different verftex 5
poinfs? Justify your 4
answer with a sketch. 3
a. f(x) =-3x%+ 24x — 4 2
1
b. f(x)=x%—=2x+ 10 5432112345
-1
-2
c. Bothaandb 3
-4
d. Neither a nor b -5
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8. The graph of f(x) = 2x? — 5x is shown. Amanda

believes that the verftex of the graph is located af 5
(1.25, -3). Is she correct? If so, justify your thinking. 4
[f not, give the correct vertex. 3
A 4
2 |
1 |
AR T 2] 3 4156
\ /
/
2
4
5
Marcus is going to create a graph of y = x? — 14x — 1. Mark each statement as true or false. If

false, rewrite the statement as frue.

d. The vertex of his graph will be located af (-7, 50).
10. The axis of symmetry will have an equation of y = -50.

11. The vertex of the graph will be locafted in Quadrant TV.
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Unit: Quadratic Functions Name

Student Handout 3 Date

Pd

Use the graph to complete a-d. A

DOMAIN AND RANGL OF QUADRATIC FUNCTIONS

Marta graphs the function f(x) = x>+ 4x + 2. She wants to determine the domain and range of f(x).

\ ot N\
a. Describe in your own words the meaning of “domain.” Label | sf L A
the arrow that represents the domain. 6
\ |
\
b. Describe in your own words the meaning of “range.” Label lz
the arrow that represents the range. 5T _4‘ 1 —
|
| | > T
c. Findthe domain and range of f(x). B4 }:
*  Domain: N , 1 AT
* Range: 8
d. What key features of the graph help determine domain and ?

range”?

Circle the letter of any function in A-D that has a domain of all real numbers.

A. P. C. D.
p 0 4 ~
/ ; | |
\ [/ _ N / \
\ / y = 5x2 EE \
Y : s '
i \ o
5 6 gE.CO.Nbéo 1112 13 14 1516
2. 1s it possible for a quadratic function fo have a range of all real numbers? Explain.
For 3 & 4, find the domain and range of the quadratic functions.
3. 10 4
6 2
P \
1
\ Gl |
10 -4 2 [ 4 10 3 2 | ‘\
J
" 1
D: NEEy AR D p
R: o R:
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The domain and range of a quadratic function can be determined from a quadratic equation. The

domain of a quadratic function in standard form will always be

.To

defermine the range, use the sfeps in the box shown below. Find the domain and range of g(x).

: 1. Look at the
: function has a maximum or minimum.

. Find the maximum or minimum of the function by finding
. The Domain:
: 3. Write the using the maximum or minimum. Range:

to determine whether the

g(x)=5x2 +10x+8

For 5 & 6, find the domain and range of each quadratic function from the equatfion. Check your

answers by graphing each function.

5.f(x) =-x?+6x — 14

domain:

range:

6.y=2x2—12x + 9

domain:

range:

7. The table shows some coordinate poinfs of a
quadratic function, including the vertex point.
Can the range be defermined from this sef of
data? If' so, find the range. If not, explain your

reasoning.

-4
5

X

Y

13

8. Sketch a quadratic function with a domain of
all real numbers and a range of y >-7.

9
7

represents the height of the bullet over time, 1.

a. What is the domain of the function?

b. What is the range of the function? E“j

c. If abirdis flying 10 feet above the ground,
could Raul hit the bird? Explain.

10
9

O N w+H oo oo N @©

9. Raul is hiding in the grass and launches a nerf bullet into the air. The function h(t) = -16t% + 24t

A

v

0.25 05 0.75 1

SECONDS

125

-
()]
—
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Unit: Quadratic Functions
Homework 3

Name

Date Pd

DOMAIN AND RANGL OF QUADRATIC FUNCTIONS

In 1-3, find the domain and range of each quadratic function.

1.

10-

\ S |
\ 4
2

10 \4 y 4 0
\ 2
\ gl i

10

D:

R:

2. 3.
20 5
18 4
16 3
14 2
12 1
10 N > -
8 N 1 \
6 \ 2
15 \
4 /A
2 4
> 5
2 4 6 8 10 12 14 16 18 20 l’ \l
D: D:
R: R:

Use the quadratic function fo find the domain and range. Show your work.

4. p(x)=8x%—16x + 4

domain:

range:

5.y =-3x"+6x + 4

domain:

range:

Use your knowledge of domain and range to answer the following questions.

6. Eva claims the domain of the function
graphed below is -7 < x < -2 while Franco

claims it is all real

numbers. Who do -
you agree with? -
Explain. A 1 )
|

8 \_5 ] 1
\ J?
/ L4
\\ %

7. Sdlina finds the range of the function

y = -4x° 4+ 8x + 7 by calculating the vertex.
Her work is shown in the box below.
Determine her error and find the range of the
function.

vertex: ( 1, ”)
range:y > 11
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8. Use the hints fo write the name of the student who graphed each function.

8
8
1] 6
L~ ™~
\\ II g 9 4—' 1
i 8 e
| 7
\/ oA 21\ |
8 6 | -4 ) [ 8 5
. 8| 6 | -4 | -2 3 8
2 s >,
4 2 \ 3 é
: TN T
-6 1 2 3 4 56 7 8 91011 1213141516 ©
8
8

Jess, Lucas and Parker each graphed a quadratic function.

Lucas’ graph has a range greater than or equal fo -5.

Parker’s graph does not have a domain of all real numbers.

9. A marine biologist sfudies dolphins and defermines that the function y = -x? + 6x can be used to
represent the path of a dolphin’s jump. Let x represent the horizontal distance traveled and y
represent the height above the water.

]

a. What is the domain of the function?

b. What is the range of the funcfion?

/ \
/ \
/ \

1 2 3 4 5 & 7
HORIZONTAL DISTANCE TRAVELED (FT)

c. What does the point (6, 0) represent?

HEIGHT (FT)
OrLr Nw+F oo N®WOWO

o
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Maneuvering the Middle® empowers teachers
through high-quality math resources that are
both engaging and attainable for students.

cH ourT!
TD(QQ 74(,0088
INSTRUCTIONAL + READY TO USE — HAPPY MATH
VIDEOS MATH RESOURCES ™ TEACHERS

CLICK HERE TO LEARN MORE


https://www.maneuveringthemiddle.com/contact
https://www.facebook.com/groups/maneuveringthemiddlevips
https://www.pinterest.com/maneuveringthem/_created/
https://www.instagram.com/maneuveringthemiddle/
https://www.youtube.com/channel/UCvZuZCUdMAQ94RI8CVt_eKA
https://www.maneuveringthemiddle.com/freeresource/
https://www.maneuveringthemiddle.com/all-access/
https://www.maneuveringthemiddle.com/

Maneuvering the Middle® resources include clipart and fonts from the following designers.

caech

FONTS

TERMS OF USE

CLICK HERE FOR OUR FULL TERMS OF USE

Customer and Authorized Users are permitted to:

e Print and copy Resources for Customer's and its Authorized User's classroom use only;

e Authorized Users are permitted to save the Resources to both home and work computers;

¢ Post Resources online, provided that Resources posted online are behind a password protected site or Learning Management
System ("LMS") such as Google Classroom, Canvas, Schoology, etc. Customer's students should be the only ones able to access the
Resources on the LMS.

Customer and Authorized Users are prohibited from:

e Reproducing the Resources or reselling the Resources as their own, either in its original or a derivative form;

e Distributing the Resources to unauthorized users who do not maintain a license. This includes posting Resources on a shared drive,
shared server, or other similar sharing platform for other teachers to access and use;

e Posting Resources on the internet for the general public;

e Using Resources for commercial gain. For example, Customer and its Authorized Users are not permitted to use Resources on
commercial platforms such as Outschool or other similar platforms.

Recording_Videos with Maneuvering_the Middle® Materials: Any video that is recorded using the Resources must be shared by
Customer using a private link, such as Zoom or Loom. If Customer or Authorized Users post a video that includes or references the
Resources, on YouTube or other similar platform, Customer or Authorized User must mark the videos as “unlisted.”

Maneuvering the Middle® is the sole owner and source of all Resources and intellectual property. The Resources do not violate,
infringe, or misappropriate any copyright, right of privacy, right of publicity, trademark, trade name, trade secret, or other common
law or statutory intellectual property or other right of any nature of any third party. Maneuvering the Middle® maintains full
ownership of all intellectual property and nothing in this Agreement shall be construed as transferring any ownership of Maneuvering
the Middle's Intellectual Property to Customer or Authorized Users, other than the limited license set forth herein, as part of this
Agreement.

Annual Renewal. The following product(s) require a renewal for Customer to maintain license to use the resources:
* Maneuvering Math (Annual or Monthly)
¢ Maneuvering the Middle All Access (Annual)

Renewal Process. All subscriptions purchased from the shop at maneuveringthemiddle.com via personal credit card (not including
school purchases) are set to auto renew on the timeframe the customer selects. In order for a customer to cancel their subscription, a
request must be submitted to the Maneuvering the Middle® five (5) business days before the next billing cycle. Should a Customer
choose to cancel, Customer no longer has license to access or use Resources.
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