
26

Lesson 26
Graphing Quadratics

Outline

Part A 
Introduction to Quadratic Functions

•	 Components of Parabolas

•	 Graphing Parabolas

Part B 
Graphical Solutions to Quadratic Functions

•	 Using Technology to Solve  
Quadratic Functions

•	 Domain and Range of Quadratic Functions

Targeted Review

Vocabulary
•	 parabola

•	 solutions (to a quadratic equation)

•	 axis of symmetry

•	 vertex
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26A    EXPLORE

Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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 Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

1-2) 
The concept of symmetry is a critical piece 
of graphing quadratic equations. Your 
student’s figure should approximately 
match the figure on the other side of the 
dashed line (the axis of symmetry).

3)	This problem reviews the concept 
of evaluating an equation written in 
function notation. Recall that the number 
in parentheses will replace x in the 
given equation.
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EXPLORE    26A
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26A    EXPLORE
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EXPLORE    26A
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26A    EXPLORE
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EXPLORE    26A
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26A    EXPLORE

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer 
this problem.

Q:	What are the values of a, b, and c for  
y = a ​​x​​ 2​​ + b x + c ?

A:	a = 1, b = − 6, c = 8​

Q:	What does the value of a tell you?
A:	The value of a tells you whether the 

parabola will open upward or downward. 
In this case, it will open upward. 

Q:	Can you determine the x-intercepts for this 
graph? How?

A:	Yes, the x-intercepts can be determined 
because the parabola intersects the 
graph at exact grid lines. ( The x-intercepts 
can also be found by factoring.)
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EXPLORE    26A
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26A    EXPLORE

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer 
this problem.

Since the y -intercept has no counterpart in 
this graph, your student will need to factor 
− ​​x​​ 2​​ + 9 = 0  to find the x-intercepts or create 
a table of values to plot more points on 
the graph.

Q:	If (− 2, 5) is on the graph, what point is 
symmetric to this?

A:	(2, 5) 

Q:	Why is there not a point symmetric to the 
y -intercept?

A:	The y -intercept is also the vertex, which 
means it has no symmetric counterpart 
because it is on the axis of symmetry.
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26APRACTICE 1    26A

12)	 y

x

Q:	Why does this graph need to 
be estimated?

A:	 The vertex and point symmetric to 
the y -intercept are fractions, but 
the graph counts by integer values.

11)	 y

x

Q:	What is another name for the 
x-intercepts when working 
with parabolas?

A:	 solutions (or roots)

pencil	 Practice 1
�Worked solutions for these problems  
are located in the Digital Pack.

For problems 1 – 3, you can also have your 
student identify a, b, and c for the given 
functions. This can help them when they use 
the formulas in later problems. 

1)	 a = 3; therefore, the graph opens upward 
and has a minimum vertex.
a = 3, b = 8, c = −11

2)	a = − ​​ 4 __ 3 ​​ ; therefore, the graph opens 
downward and has a maximum vertex.

a = − ​​ 4 __ 3 ​​, b = 1, c = 0

3)	a = −1; the graph opens downward and 
has a maximum vertex.
a = −1, b = 0, c = 4

Encourage your student to mark their figures 
(they can use colored pencils if they prefer). 
This helps them interact with the graph rather 
than passively looking at it. 

5)	The x-intercepts will need to be estimated 
since the graph does not go through grid 
lines. The points (0.5, 0) and (3.5, 0) would 
be acceptable estimates.
In the next part of the lesson, your student 
will learn to find the intercepts using 
technology. It may be helpful to come 
back to this problem to see how well 
they estimated. 

7 – 9)
Be sure that your student substitutes the 
AoS into the given equation to find the 
vertex, even if they use a calculator. This 
makes solving more efficient and results 
in fewer errors.
Q:	What is the y -intercept when the 

equation is in standard form?
A:	 c, the constant

10)	 y

x

Q:	Does this graph have a point symmetric 
to the y -intercept? Explain.

A:	 No, it does not because the vertex is 
the y -intercept.
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26A    MASTERY CHECK

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. If 
your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ü Find the direction, axis of symmetry, 
vertex, and y -intercept of a quadratic 
function.

	ü Graph a quadratic function.

	 Mastery Check

EDIT	 Show What You Know

B )	AoS: x = − ​​(​  5 _____ 2 (−1) ​) ​​ =  ​​ 5 __ 2 ​​ = 2.5

Vertex: y = − (2.5​​)​​ 2​​ + 5  (2.5) + 4 = 10.25
C )	Your student can use the graph to find 

the symmetric point instead of solving for 
it algebraically.
Q:	How many spaces from the axis-of-

symmetry is f (1)?
A:	 1.5 spaces 

Q:	How many spaces will the symmetric 
point be?

A:	 The symmetric point is 1.5 spaces on 
the opposite side.

D )	Your student can extend the graph to find 
the values or solve by factoring. 
This means they need to find where 
y = − 2. Since this is a parabola, there will 
be two solutions when y = − 2.  
Q:	What are the approximate solutions (or 

x-intercepts) on this graph?
A:	 Your student’s answer should be as 

close as possible to these calculated 
values: (− 0.702, 0) and (5.702, 0). 
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PRACTICE 2    26A

pencil	 Practice 2
�Worked solutions for these problems  
are located in the Digital Pack.

1)	 a = ​​ 1 __ 8 ​​ ; therefore, the graph opens upward 
and has a minimum vertex.

2)	a = 2; therefore, the graph opens upward 
and has a minimum vertex.

3)	a = − 0.65; therefore, the graph opens 
downward and has a maximum vertex. 

4)	Another way to tell there are no solutions 
is if the graph faces upward and the y 
value of the vertex is positive, or if the 
graph faces downward and the y value of 
the vertex is negative.

5)	The x-intercepts will need to be estimated 
since the graph does not go through grid 
lines. The points (− 2.5, 0) and (4.5, 0) 
would be acceptable estimates.

10)	 y

x

11)	 y

x

12)	 y

x

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know. 
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26B    EXPLORE

Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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 Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

The Desmos®  Graphing Calculator is 
recommended so students can hover over 
the points on the parabola to see their values. 
Have your students use the equations from 
Practice 1 and 2 of Part A (problems 4 – 6) to 
practice. After students enter the information, 
you can compare their results with the 
provided graphs to determine if they entered 
the information correctly.
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EXPLORE    26B
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check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer 
this problem.

Q:	Why do you need to know how to 
graph a parabola by hand even when 
using technology?

A:	Because you have to transfer the 
information onto your paper.
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EXPLORE    26B

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer 
this problem.

Q:	What is another way of saying all real 
numbers for the domain?

A:	Negative infinity to positive infinity. 

Q:	What point on the graph must you know to 
determine the range?

A:	The vertex.
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26B26B    PRACTICE 1

11)	 y

x

(0, −4)

12)	 y

x

(1, 1)
10)	 y

x

(−2, −1)

pencil	 Practice 1
�Worked solutions for these problems  
are located in the Digital Pack.

1 – 6) 
Q:	How many solutions can quadratic 

functions have?
A:	 Zero, one, or two solutions. 

Q:	How is the number of solutions 
determined?

A:	 The number of solutions is determined 
by the number of times the parabola 
crosses the x-axis.

7)	 y

x

10

50

5

8)	 y

x

  9) 
 
 
 
 

7 – 9) 

Additional points are marked in the key to 
help check your student’s graph.
Q:	Why is seeing the graph of a parabola 

helpful when finding the range?
A:	 Because seeing the vertex and the 

graph’s direction helps you write the 
range correctly using interval notation. 

Q:	Can you determine the bracket or 
parenthesis for the range before 
graphing? Explain.

A:	 Yes, the a-value tells you the direction 
of the parabola. If the parabola opens 
upward, the range will be [ y, ∞) and if 
it opens downward, it will be (− ∞, y].

10 – 12) 
Q:	How are the directions, “sketch” 

different from “graph”? 
A:	 Sketch tells you that not as much 

detail or precision is needed compared 
to graphing.

y

x

10

−5

−5

0

5
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MASTERY CHECK    26B

	 Mastery Check

EDIT	 Show What You Know
It is recommended that your student use 
technology to create their equations to quickly 
see if the range is correct. Your student should 
have multiple attempts. This will help them 
confirm that their answer is correct.

A)	 Q:	�Because the range represents a 
downward facing parabola, a must 
be what?

A:	 Because the parabola is facing 
downward, a must be negative. 

Q:	Where does the vertex have to 
be located?

A:	 At the point (AoS, 1)
B )	Remember that solutions are the same as 

x-intercepts. Your student can find them by 
factoring or locating them on the graph.

C)	 Q:	Name the solution(s) to your equation.
A:	 x = − 2 and 0​

Q:	What is the value of “c” in both equations?
A:	 Zero

E )	

(6, 8)

 
 
 
 
 
 
 
 
 
 
 
 
Remind your student that they can 
determine the range because they know 
the graph’s direction and the vertex. They 
can make a quick sketch to help them 
answer this problem if needed.

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. If 
your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ü Find exact and approximate solutions to 
quadratic equations, using technology 
as needed.

	ü Determine the domain and range for 
quadratic equations.

YES

If your student can answer “yes” to all  
of these questions, decide if your student is 
ready to take the Lesson Test.

NOT YET 

If your student cannot answer “yes” to all of 
these questions, consider having your student 
complete some of these options:

•	 Rework Practice 1.

•	 Complete Practice 2.

•	 Review the videos, Guided Notes, 
and Examples.

FILE-ALT Lesson Test
After achieving mastery for Parts A and B 
of this lesson, your student has the option 
to take the test. Before taking the test, ask 
your student these questions:

•	 Do you know all the new 
vocabulary words?

•	 Can you explain the objectives?

•	 Do you know how to check  
your work?

•	 Do you know how to use your 
Formula Sheet?

•	 Were you able to complete the 
practice questions without help?
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26B    PRACTICE 2

If needed, have your student go back to the Mastery Check and reapply what they have 
learned to show and say what they know.

FILE-ALT Lesson Test
Refer to the Part B Mastery Check instructor note to determine if your student is ready 
for the test.

pencil	 Practice 2
�Worked solutions for these problems  
are located in the Digital Pack.

7)	 y

x

8)	 y

x

9)	 y

x

10)	

(1.167, 1.917)

11)	 (1.25, 6.125)

12)	

(−1, −0.5)
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TARGETED REVIEW 26

Problem 1 2 3 4 5 6 7 8 9–10 11 12

Lesson Origin 24 24 15 15 19 8 8, 12 19 25 PA, 1 1

bullseye	 Targeted Review
�Worked solutions for these problems  
are located in the Digital Pack.

If your student is going to take the  
Lesson Test, it is recommended that they do 
so before beginning the Targeted Review.

4)	 y

x

6)	 y

x

9)	The variable x represents the first even 
whole number, (x + 2) represents the next 
even whole number, and 80 is the product 
of the factors.

10)	The solution −10 is extraneous because 
it is not a whole number. When x = 8, 
x + 2 = 10. The numbers for the equation 
are 8 and 10 because whole numbers 
must be positive.

11)	Distractor Rationale:
The value − 3 is a constant. It has no 
variable, so it cannot be a coefficient.
The coefficients in 6 x − 3 y are 6 and − 3.

12)	Distractor Rationale:
The final expression is one term because 
the variables are multiplied together. 
Terms are separated by addition and 
subtraction symbols. 
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