Algebra I Pre AP Lesson Plan






           Week of:  March 20 – 24, 2017
	  Mar 20

	8.2  Graphing Quadratic Functions in Standard Form

8.5  Solving Quadratics by Graphing
Objective:   Students will review attributes and graphing quadratic functions in standard form.  Students 

                      will solve quadratic equations by graphing.

Procedure :             

· Warm-up:  Understanding Graphs to review vocabulary
· Review Notes 8.2 and use dry erase boards to monitor TRY THIS!
· Go over Notes 8.5 - Solve Quadratic Equations by Graphing and model some examples.  Review finding x intercepts with the Nspire.
HW:  Finish problems on Notes 8.5 & WS 8.2 
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	8.5  Solving Quadratics by Graphing

Objective:   Students will solve quadratic equations by graphing.

Procedure:    

· Check & go over HW

· In-class assignment:  Supporting STAAR “The Solution: Recording Sheet”  & “Zeros and Intercepts and Solutions, Oh My!”  Students pair up and compare results then summarize whole group. 
· Model different methods of obtaining the solutions from the graph.  (setting equation to zero vs graphing both sides of the equation)  Discuss and compare results. 
HW:  WS 8.5 Matching or WS 8.5 B

[image: image6.emf]Supporting  STAAR_Solving Quadratic Equations.pdf
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	Solve Quadratic Equations by Factoring
[image: image22.emf]PCG Guided Teacher  Notes - Solve Quadratics by Factoring.docx

Objective:  Students will solve quadratic equations by factoring.
Procedure :           
· Go over HW 

· Go over examples (top 6 problems on assignment)

· Optional – Use Nspire to verify how the solutions relate to the factors. 

If you choose not to use activity, then be sure to verify solutions by graphing.
· Class assignment:  WS 8.6 A (Solving Equations by Factoring)
HW:  Riddle WS “Did You Hear…”


[image: image10.emf]Notes & Worksheet  8.6 A – Solving Quadratic Equations by Factoring.doc
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	Continue Solving Quadratic Equations by Factoring
Objective:  Students will continue to solve quadratic equations by factoring.
Procedure :         
· Warm-up (or for HW):  EM pg. 255

· Go over HW:  Riddle WS “Did You Hear…”
· Go over examples
· Go over various problems (5, 7, 9):  Riddle WS “Politicians”

· In-class assignment:  WS 8.6 B, Questions 5 – 10     

· Start:  Rest of Riddle WS “Politicians”
HW:  Finish Riddle WS “Politicians”

    
[image: image16.emf]WS 8.6 B .doc
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	Mar 24
	Continue Solving Quadratic Equations by Factoring
Objective:  Students will continue to solve quadratic equations by factoring.
Procedure :         
· Warm-up: 8-6 Vocabulary Support
· Quiz – Solving Quad by Graphing

· Go over HW:  Riddle WS “Did You Hear…”
· Guided Practice and Quick Polls: 8-6 Practice G
· Start:  Rest of Riddle WS “Politicians”
HW:  Finish 8-6 Practice G select problems
                   
[image: image20.emf]TXA1_08_06_PRG.do cx
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Highlighted worksheets will be copied and provided for the students.
Optional Activity.
Nspire Activity/Exploration
Teacher Resources 
� EMBED Word.Document.12 \s ���








Algebra I Pre AP						Name ______________________________

Worksheet 8.5 B



Solve each quadratic equation using the graphing calculator.  Sketch the graph you used to determine the solution(s), if any.



1.    6 = x2 + x 			2.   0 = –2x2 – 4x + 3				3.   6x2 + 7x = 3					













4.   3x2 + 4x +2 = 0			5.   9x2 + 25 = 30x				6.   x2 = 25 















7.   4x2 = 12x – 5  			8.   5x + 6 = 2x2				9.   8x2 – 2x – 18 = -15

















Write a quadratic equation for the following situation and solve by graphing.



10.   The length of a rectangle is three centimeters more than the width.  If the area of the rectangle 

        is 54cm2, find the dimensions of the rectangle.











11.   The altitude of a triangle is 5 less than its base.  The area of the triangle is 42 square inches.    

        Find its base and altitude.
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Notes 8.2



Graphing a Quadratic Function in Standard Form







Standard Form of a Quadratic Function  , when; a, b, and c are real numbers





Vertex: the vertex is the point  	Axis of Symmetry: 	y-intercept:  c

Minimum Value:  When a parabola opens upward, the y-value of the vertex is the minimum value.

Maximum Value:  When a parabola opens downward the y-value of the vertex is the maximum value.

[image: ][image: ]Axis of Symmetry: the vertical line that passes through the vertex of a quadratic function.

Vertex

Maximum











Axis of Symmetry





						Vertex

Minimum



Axis of Symmetry













The domain is all real numbers

The range is all values less than

or equal to the maximum.



The domain is all real numbers

The range is all values greater than or equal to the minimum.















EX 1    Graph the quadratic function. State the vertex and axis of symmetry.





Step One:  Determine whether the graph opens upward or downward.  If  is positive the graph opens upward.  





                     If is negative the graph opens downward.  Since =1 the parabola opens upward.





Step Two:  Find the axis of symmetry. (the x-coordinate of the vertex) 	







						The axis of symmetry is the line 

Step Three:  Find the vertex.  

                      The vertex lies on the axis of symmetry, so the x-coordinate is 2.  



                      The y-coordinate is the value of the function at this x-value, or.





				The vertex is 



Step Four:  Find the y-intercept.  





                    Because, the y-intercept is .











[image: ]Step Five:  Graph by sketching the axis of symmetry and then plotting the vertex and the intercept point.  Use the axis of symmetry to find another point on the parabola. Notice that  is 3 units left of the axis of symmetry.  The point on the parabola symmetrical to  is 3 units to the right of the axis at.  Connect points with a smooth curve to draw the parabola.



Vertex: 



Axis of Symmetry: 















Optional:  To check, make a table of values.  When choosing x-values for your T-table, use the vertex, a few values to the left of the vertex, and a few values to the right of the vertex.

		x

		0

		1

		2

		3

		4

		5

		6



		y

		−1

		−6

		−9

		−10

		−9

		−6

		−1











Note: When calculating the y-coordinate of points to the right and left of the vertex, notice the symmetry.

	

Try These!



Find the axis of symmetry, the vertex and y intercept for each of the following quadratic functions.  

What would be the equation in vertex form?









1.   	       2.  		3.   		4.   

































5.  	        6.  			7.   		8.  



























Algebra I Pre AP							Name _____________________________________

Worksheet 8.2



Graphing a Quadratic Function in Standard Form

Make a table of values and graph each function.  Find the axis of symmetry, the vertex, and the y-intercept.  (Make sure your table of values includes the vertex and points on the left and right of the vertex.)  Write each equation in vertex form.







1.						2.		

x

y

























a of s:	________



y-int:	________

x

y

























a of s:	________



y-int:	________

































3.						4.	x

y

























a of s:	________



y-int:	________

x

y

























a of s:	________



y-int:	________



































5.						6.	

x

y

























a of s:	________



y-int:	________

x

y

























a of s:	________



y-int:	________
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Practice	Form G



Factoring to Solve Quadratic Equations





Use the Zero-Product Property to solve each equation.



		1.	(y + 6)(y – 4) = 0

		2.	(3f + 2)(f – 5) = 0



		3.	(2x – 7)(4x + 10) = 0

		4.	(8t – 7)(3t + 5) = 0



		5.	d(d – 8) = 0

		6.	3m(2m + 9) = 0









Solve by factoring.



		7.	n2 + 2n – 15 = 0

		8.	a2 – 15a + 56 = 0

		9.	z2 – 10z + 24 = 0



		10.	8x2 + 10x + 3 = 0

		11.	3b2 + 7b – 6 = 0

		12.	5p2 – 9p – 2 = 0



		13.	w2 + w = 12

		14.	s2 + 12s = –32

		15.	d2 = 5d



		16.	3j2 – 20j = –12

		17.	12y2 + 40y = 7

		18.	27r2 + 69r = 8







Use the Zero-Product Property to solve each equation. Write your solutions as a set
in roster form.



		19.	k2 – 11k + 30 = 0

		20.	x2 – 6x – 7 = 0

		21.	n2 + 17n + 72 = 0





22.	The volume of a sandbox shaped like a rectangular prism is 48 ft3. The height of
the sandbox is 2 feet. The width is w feet and the length is w + 2 feet. Use the
formula V = lwh to find the value of w.







23.	The area of the rubber coating for a flat roof was 96 ft2. The rectangular frame the
carpenter built for the flat roof has dimensions such that the length is 4 feet
longer than the width. What are the dimensions of the frame?







24.	Ling is cutting carpet for a rectangular room. The area of the room is 324 ft2. The
length of the room is 3 feet longer than twice the width. What should the
dimensions of the carpet be?
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Practice (continued)	Form G



Factoring to Solve Quadratic Equations





Write each equation in standard form. Then solve.



		22.	21x2 + 5x – 35 = 3x2 – 4x

		23.	3n2 – 2n + 1 = –3n2 + 9n + 11







Find the value of x as it relates to each rectangle or triangle.



		27.	Area = 60 cm2

		28.	Area = 234 yd2



		29.	Area = 20 in2

		30.	Area = 150 m2











Reasoning For each equation, find k and the value of any missing solutions.



31.	x2 – kx – 16 = 0 where –2 is one solution of the equation.





32.	x2 – 6x = k where 10 is one solution of the equation.







33.	kx2 – 13x = 5 where  is one solution of the equation.





34.	Writing Explain how you solve a quadratic equation by factoring.
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Additional Vocabulary Support



Factoring to Solve Quadratic Equations









What are the solutions of the equation x2 – 6x = –8? Justify and explain your work.



		Explain

		Work

		Justify



		First, write the equation.

		x2 – 6x = –8

		Original equation



		Second, add 8 to each
side to write in standard
form.

		x2 – 6x + 8 = 0

		Write the equation in
standard form.



		Then, factor x2 – 6x + 8.

		(x – 4)(x – 2) = 0

		Factor.



		Next, use the Zero
Product Property.

		x – 4 = 0  or  x – 2 = 0

		Use the Zero-Product Property.



		Finally, solve for x to
get the solutions x = 4
and x = 2.

		x = 4  or  x = 2

		Solve for x.













What are the solutions of the equation x2 – 3x = 18? Justify and explain your work.



		Explain

		Work

		Justify



			

		x2 – 3x = 18

			



			

		x2 – 3x – 18 = 0

			



			

		(x + 3) (x – 6) = 0

			



			

		x + 3 = 0  or  x – 6 = 0

			



			

		x = –3  or  x = 6
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Engaging Mathematics: 
Algebra I TEKS-Based Activities 


© Region 4 Education Service Center 
All rights reserved. 


Student Name: ________________________________________   Date: ________________ 
 


Area of a Triangle 
 
The area of a triangle is 12 square inches. The base of the triangle is 2 inches longer than the 
height, x. Use the formula for the area of a triangle to write a quadratic equation, then solve it 
to determine the dimensions of the triangle. 
 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Quadratic equation: __________________________ 
 
 
Height: ________________ 
 
 
Base: _________________ 
 
 
 
 
 
Communicating About Mathematics 
What is the solution for x that is not reasonable for the situation? Explain. 
 
 _______________________________________________________________ 


_______________________________________________________________ 


_______________________________________________________________ 


_______________________________________________________________ 


_______________________________________________________________ 


255
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Zeros of a Quadratic Function
Name 

Student Activity
Class 




		Open the TI-Nspire document Zeros_of_a_Quadratic_Function.tns.

In this activity, you will observe graphs of pairs of linear functions and the related quadratic function. You will investigate the points at which the functions cross the x-axis and the zeros of the functions.

		[image: image1.png]Zeros of a Quadratic Function

Move the sliders on the next page by
grabbing the open circle on each one and
follow the directions on the student activity

page.











		Move to page 1.2.



		Press / ¢ and / ¡ to navigate through the lesson.



		1.
Use the sliders to set y1 = 2x + 2 and y2 = 1x – 2. Observe that the graph of y1 = 2x + 2 appears to cross the x-axis at x = –1. When x = –1, y1 = 0 because 2(–1) +2 = 0. 
x = –1 is called a zero of the function y1 = 2x + 2.

a.
Where does the graph of y2 = 1x – 2 appear to cross the x-axis?

b.
Verify that this value of x is a zero of y2.





		2.
a.
When y1 = 2x + 2 and y2 = 1x – 2, what is the function y3?

b.
How many times does the graph of y3 = 2x2 – 2x – 4 cross the x-axis?

c.
What are the zeros of y3?

d.
Write a conjecture about the relationship between the zeros of the linear functions and the zeros of the quadratic function.





		3.
a.
Given the information below, use the sliders of the .tns document to fill in the rest of the table.


y1


y2


Zeros of


      y1             y2


y3


Zeros of


y3

2x + 4


x – 1


3x + 3


–4


–5 and 4


x2 – 2x – 15






		b.
What is the relationship between the zeros of the quadratic function and the zeros of the linear functions? Compare this to the conjecture you made in question 2d.



		4.
Factor each of the quadratic functions below.

a.
2x2 + 2x – 4

b.
3x2 + 15x + 12

c.
x2 + x – 20

d.
x2 – 2x – 15





		5.
How do the factors in question 4 relate to the information in the table in question 3?





		6.
Write a pair of linear functions whose product yields a quadratic function with zeros of 
3 and –2. What is the corresponding quadratic function? Describe the process you used to determine your answers.





		7.
Given the quadratic function y = x2 – 11x + 30, determine its zeros. Describe the process you used to obtain your solutions.






		8.
Samuel says, “I can solve x2 – 11x + 30 = 0 by factoring it, setting each factor equal to zero, and solving for x.” Is this a valid method? Explain.
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 Zeros of a Quadratic Function  TEACHER NOTES 
MATH NSPIRED 
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Math Objectives 
• Students will determine the linear factors of a quadratic function. 


• Students will connect the algebraic representation to the 
geometric representation. 


• Students will discover that the zeros of the linear factors are the 
zeros of the quadratic function. 


• Students will discover that the zeros of the quadratic function are 
the zeros of its linear factors. 


• Students will use appropriate tools strategically (CCSS 
Mathematical Practice). 


• Students will look for and make use of structure (CCSS 
Mathematical Practice). 


 
Vocabulary 
• zeros 
 
 
About the Lesson 
• This lesson involves merging graphical and algebraic 


representations of a quadratic function and its linear factors. 
• As a result, students will: 


• Manipulate the parameters of the linear functions and 
observe the resulting changes in the quadratic function. 


• Find the zeros of the quadratic function by finding the zeros of 
its linear factors. 


• Solve quadratic equations by factoring and be able to explain 
why this process is valid. 


 


TI-Nspire™ Navigator™ System 
• Use Screen Capture to examine patterns that emerge. 


• Use Live Presenter to engage and focus students. 


• Use Teacher Edition computer software to review student 
documents. 


 


 
 
TI-Nspire™ Technology Skills:  
• Download a TI-Nspire 


document 
• Open a document 
• Move between pages 
• Grab and drag a point 
 
Tech Tips:  
• Make sure the font size on 


your TI-Nspire handheld is 
set to Medium.  


• You can hide the function 
entry line by pressing 
/G. 


 
Lesson Materials: 
Student Activity 
Zeros_of_a_Quadratic_Function
_Student.pdf 
Zeros_of_a_Quadratic_Function
_Student.doc 


TI-Nspire document  
Zeros_of_a_Quadratic_Function
.tns 
 
Visit www.mathnspired.com for 
lesson updates and tech tip 
videos. 
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Discussion Points and Possible Answers 
 


 
 


Tech Tip: If students experience difficulty dragging a point on the slider, 
check to make sure that they have moved the arrow close to the point. The 
arrow should become a hand (÷) getting ready to grab the point. Press 


/ x to grab the point, and the hand will close. Drag the point. After the 
point has been moved, press d to release the point. 


 


 
Move to page 1.2. 
 
1. Use the sliders to set y1 = 2x + 2 and y2 = 1x – 2. 


Observe that the graph of y1 = 2x + 2 appears to 
cross the x-axis at x = –1. When x = –1, y1 = 0 
because 2(–1) +2 = 0.  
x = –1 is called a zero of the function y1 = 2x + 2. 
a. Where does the graph of y2 = 1x – 2 appear to cross 


the x-axis?  
 


Answer: at x = 2 
 


 


b. Verify that this value of x is a zero of y2. 
 


Answer: 1(2) – 2 = 0 
 


Teacher Tip: A zero of a function is an input value for which the function 
value is zero. Thus, if x = 2 is a zero of a function, then f(2) = 0, and the 
point (2, 0) is on the graph of the function. 


 
2. a. When y1 = 2x + 2 and y2 = 1x – 2, what is the function y3?   
 


Answer: y3 = 2x2 – 2x – 4 
 
b. How many times does the graph of y3 = 2x2 – 2x – 4 cross the x-axis?  


 
Answer: The graph crosses the x-axis twice. 
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c. What are the zeros of y3? 


 
Answer: x = –1 and x = 2 
 
d. Write a conjecture about the relationship between the zeros of the linear functions and the 


zeros of the quadratic function. 
 


Answer: The zeros of the linear functions are the zeros of the quadratic function. 
 


TI-Nspire Navigator Opportunity: Screen Capture 
See Note 1 at the end of this lesson. 


Teacher Tip: If students have trouble writing a conjecture to answer 
question 2d, ask what they notice about the graphs of the functions. 
Remind them that a zero of a function is a place where f(x) = 0, or a 
place where the graph crosses the x-axis. 


 
3. a. Given the information below, use the sliders of the .tns document to fill in the rest of 


the table. 
 


Answer: 
  


y1 y2 
Zeros of 


      y1             y2 
y3 


Zeros of 
y3 


2x + 4 x – 1 –2 1 2x2 + 2x – 4 –2 and 1 
3x + 3 x + 4 –1 –4 3x2 + 15x + 12 –1 and –4 
x + 5 x – 4 –5 4 x2 + x – 20 –5 and 4 
x – 5 x + 3 5 –3 x2 – 2x – 15 5 and –3 


 


b.	
   What is the relationship between the zeros of the quadratic function and the zeros 
of the linear functions? Compare	
  this to the conjecture you made in question 2d. 


 
Sample Answers: In each row, the quadratic function has the same zeros as the two linear 
functions. This is the same as my conjecture in question 2d. 


 
4. Factor each of the quadratic functions below. 


a. 2x2 + 2x – 4 
 


Answer: (2x + 4)(x – 1) 
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b. 3x2 + 15x + 12 
 


Answer: (3x + 3)(x + 4) = 3(x + 1)(x + 4) 
 
c. x2 + x – 20 


 
Answer: (x + 5)(x – 4) 
 


d. x2 – 2x – 15 
 


Answer: (x – 5)(x + 3) 
 


5. How do the factors in question 4 relate to the information in the table in question 3? 
 


Answer: The factors of the quadratics can be the same as the linear function in the same row. 
 
6. Write a pair of linear functions whose product yields a quadratic function with zeros of  


3 and –2. What is the corresponding quadratic function? Describe the process you 
used to determine your answers. 


 
Answer: The pair of linear functions is y1 = x – 3 and y2 = x + 2. The quadratic function 
is y = x2 – x – 6.  
 
The linear functions are found by y – z1 and y – z2, where z1 and z2 are the zeros supplied, 
and the quadratic function is the product of the two linear functions: (y – z1)(y – z2). 
 


TI-Nspire Navigator Opportunity: Live Presenter 
See Note 2 at the end of this lesson. 


7. Given the quadratic function y = x2 – 11x + 30, determine its zeros. Describe the 
process you used to obtain your solutions. 


 
Answer: y = (x – 6)(x – 5)  
x = 6 and x = 5 
 
First, factor the quadratic function into its two linear factors. Then find the zeros of each of the 
linear factors. These are also the zeros of the quadratic function. 
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Teacher Tip: This quadratic function is intentionally chosen so that 
students will not be able to model it in the .tns document. They must factor 
the function to find its zeros. It might be necessary to ask directed 
questions to help students understand that they need to factor the 
quadratic into its linear factors and then find those zeros. 


 
8. Samuel says, “I can solve x2 – 11x + 30 = 0 by factoring it, setting each factor equal to 


zero, and solving for x.” Is this a valid method? Explain. 
 


Answer: Yes. Setting each factor to zero finds the zeros of the two linear factors which 
we know to be the zeros of the quadratic. 
 


 
Wrap Up 
Upon completion of the discussion, the teacher should ensure that students understand: 
• How to use a graph to find possible linear factors of a quadratic function. 
• The connections between the algebraic and graphical representations of a quadratic function and its 


factors. 
• The zeros of the linear factors of a quadratic function and the zeros of the quadratic function are the 


same. 
• The zeros of a quadratic function are the same as the zeros of its linear factors. 


 
 
TI-Nspire Navigator 
Note 1 
Questions 1 and 2, Screen Capture: Use the Screen Capture feature to observe all of the screens at 
once to ensure that students are having success and seeing the correct graphs for questions 1 and 2. 
Assist students who are having difficulty. 
 
Note 2 
Question 6, Live Presenter: Pick a different student to present his or her findings for the 
answers to question 3a. Then have a different student illustrate his or her answer to question 6. 
 
Optional: After discussing question 6, have students do the following exercise: Write a pair of linear 
functions whose product yields a quadratic function with zeros 4 and –1. What is the corresponding 
quadratic function? Describe the process you used to determine your answers. Use Screen Capture to 
see how students use the sliders on page 1.2 to answer this question. If an explanation is needed, 
choose a student who was successful and make that student the Live Presenter and explain the solution. 






[bookmark: _GoBack]Guided Teacher Notes: Solve Quadratic Equations by Factoring

TEKS:

A.7B describe the relationship between the linear factors of quadratic expressions and the zeros of their associated quadratic functions

A.8A solve quadratic equations having real solutions by factoring, taking square roots, completing the square, and applying the quadratic formula

		Students will begin the unit with prior knowledge of solving and graphing linear equations with variables on both sides of the equation. They will also have prior knowledge of factoring from the previous unit.







Factoring quadratics finds the roots, solutions or x-intercepts of a quadratic equation. To begin, it is important for students to understand how the zeros of a quadratic and its linear function relate. The TI Lesson, Zeros of a Quadratic Function helps students to determine the linear factors of a quadratic function. This lesson involves merging graphical and algebraic representations of a quadratic function and its linear factors. As a result, students will find the zeros of the quadratic function by finding the zeros of its linear factors.





Example #1: Given the function  determine its zeros. Describe the process you used to obtain your solutions.Factor the quadratic function into its two linear factors. Then find the zeros of each of the linear factors.









		 [image: ]Set both of these equations equal to y and display them on the graph. Notice that the x-intercepts are at -3 and 4.











We can see where the lines hit the x-axis (where y equals 0) at -3 and 4. Now let's graph the function when we multiply these linear equations together.



 [image: ]Notice that the zeros of the linear factors are the zeros of the quadratic function.



Notice that the x-intercepts of the linear equations are also the x-intercepts of the quadratic function. This makes sense, because the quadratic function is the product of both linear equations. Alone, the linear equations have one value which makes them 0, but the quadratic function (their product) is 0 either when x is -3 or 4.




		Zero Product Property



		Numbers 

		Algebra



		



For any real numbers a and b, If, then either.

		



Example: If  then .







Note that this property states that at least one of the factors must be zero. It is also possible that all of the factors are zero. This simple statement gives us a powerful result which is most often used with equations involving the products of binomials.

Example #2:

		

Consider the equation.

		 [image: ]Notice that the graph crosses the x-axis at 2 and -5. This supports the algebraic representation of finding the solution to this quadratic.





		

Let.





Since, you know that.



So, solve each for x.







So the solutions of the equation are.

		







The Zero Product Property can be used to find where a quadratic equation crosses the x-axis as shown in the graph above. These points are the x-intercepts. In the example above, they would be  



Example #3: 

		

Solve 





		Notice that this equation does not equal zero, so -4 needs be added to both sides of the equation in order to apply the zero product property. Next, set each factor of this product equal to zero and solve for x.





If you want to verify the correct solutions, put the equation into the graphing calculator and find where the graph crosses the x-axis.







Note: Make sure that students know that the zeros of a function are the values of x when y = 0, not the values of y when

x = 0.  Students need practice finding zeros of a quadratic when a is some number other than one. Use examples like the quadratic below to practice with students.

Example #4: Determine the zeros of the quadratic and describe the process you used to obtain your solutions.






Possible situations in factoring quadratics are shown below.

		Factoring with Greatest Common Factor

		Factoring with Difference of Two Squares

		Factoring Trinomials



		Find the largest value that can be factored from each term of the expression.

		Find the factors of the perfect square of each term in the expression.

		Look for the product of the roots to be the constant term and the sum of the roots to be the coefficient of the middle term.



		





[image: ]

		





[image: ]

		





[image: ]







Application Problem 





Example #5: The function represents the approximate height (in feet) of a falling object t seconds after it is dropped from an initial height (in feet). A ball is dropped from a height of 64 feet. After how many seconds does the ball hit the ground?



Begin by having the student’s factor out the GCF and factor:    



Find the positive zero of the function.  Remind students that we cannot use a negative value when relating time. 







The ball hits the ground when f(t) = 0. The solution t = 2 tells you when the ball hits the ground. 



 [image: ]If you want to verify the correct solutions, put the equation into the graphing calculator and find where the graph crosses the x-axis.
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Worksheet 8.6 B – Solving Quadratic Equations by Factoring 

Examples:

1.
7x2 – 14x = –7   




2.  
  7x2 + 4x = 2x


3.  
20n2 – 3n = 5n2 + 3 – 7n
 


4.
(x + 5)(x – 4) = 36

Solve each equation:

5.  (4k + 5)(2k – 3) = 0


6.  9k2 – 6k + 3 = 3


7.  6b2 – 13b + 2 = –4


8.  x2 – 5x + 19  = 6x – 5 

9.  –16y – 7 = –3y2 + 5


10.  –4n2 – 7n – 32 = –7n – 6n2
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Examples:

1.  (x – 7)(x + 10) = 0


2.  (2x + 5)(3x – 1) = 0


3.  b2 – 7b – 18 = 0


4.  x2 – 5x = 0 



5.  –5n + 2 = –3n2 


6.  x2 = 25

Solve each equation:

7.  (2x – 3)(5x – 8) = 0


8.  (6x – 1)(5x + 21) = 0

9.  (x + 12)(x – 8) = 0


10.  x2 + 5x – 150  = 0


11.  x2 – x – 72 = 0


12.  4x2 – 9 = 0


13.  x2 + 3x = 0



14.  5x2 – 61x + 12 = 0


15.  2x2 – 7x – 30 = 0




Zero Product Property







If � EMBED Equation.DSMT4  ���, then either � EMBED Equation.DSMT4  ��� or � EMBED Equation.DSMT4  ���or both are equal to zero.
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Notes 8.5 – Solving Quadratic Equations by Graphing

Name:  ________________________

Solutions of a quadratic equation are also called:



zeroes
    or
roots

(which are the x coordinates of the x-intercepts)

Solutions to quadratic equations can be found a number of ways:  


A. Graphing 

B. Factoring

C. Using the Quadratic Formula*

D. Using Square Roots and Completing the Square*


For methods A, B, and C, the quadratic equation must be set equal to zero.


To find the solutions of a quadratic equation by graphing, you will need to find the 

[image: image1.wmf]x


-intercepts of the quadratic function.  The 

[image: image2.wmf]x


 coordinates of those ordered pairs are the solutions to the quadratic equation.  


The number of solutions to a quadratic equation depends on the number of times the quadratic function intersects the 

[image: image3.wmf]x


-axis.  This explains why you can have at most two real solutions to any quadratic equation.


Below are all the possible number of solutions of a quadratic function.

            2 real solutions
      
              1 real solution        

no real solution


            (2 x-intercepts)
   
              (1 double root)

             (no x-intercepts)
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Solve the following quadratic equations by graphing.  

__________  1.   *
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1.
0,  8/5




2.    1,  1/2
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3.
-3/2 (double root)
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[bookmark: _GoBack]Guided Teacher Notes: Solve Quadratic Equations by Graphing

TEKS:

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) = x2 when f(x) is replaced by af(x), f(x) + d, f(x - c), f(bx) for specific values of a, b, c, and d

A.8A solve quadratic equations having real solutions by factoring, taking square roots, completing the square, and applying the quadratic formula

		Students will begin the unit with prior knowledge of solving and graphing linear equations with variables on both sides of the equation.











A quadratic can be written in standard form, where. To write a quadratic function as an equation, replace y or f(x) with zero.  Using a graph to determine the roots (x-intercepts) of a quadratic equation may be a difficult process. If you are graphing by hand, it may be hard to find the exact x-intercepts (the roots), especially when the x-intercepts are not integer values. Throughout this unit, use the TI Nspire which gives the capability of finding (or giving a decimal approximation for) the x-intercepts or (roots).  



On the graphs shown below, notice where the graphs cross the x-axis, this is how we know the different types of solutions for a quadratic equation. When we talk about solving these equations, we want to find the value of x when y = 0.  These values, where the graph crosses the x-axis, are called the x-intercepts. These values are also referred to as solutions, zeros, or roots. Unlike linear functions, which  have no more than one zero,  quadratic functions can have  two zeros, as shown at below.  These zeros are always  symmetric about the axis of  symmetry.



		Solutions of Quadratic Equations



		[image: ]

This graph has no real solutions because it does not cross the x-axis.



		[image: ]

This graph has two real solutions because it crosses the x-axis in two places.



		[image: ]

This graph has one real solution because it crosses the x-axis at one point.











Solving a Quadratic with Two Real Solutions

		Example: 



		

Solve by graphing.

		[image: ]Using the graph, I identify where the graph crosses the x-axis. These points are the x-intercepts.  So the zeros are -3 and 1.





		First I would begin by writing the equation in standard form by subtracting 3 from both sides and then graphing it.







                               





		



		Students should notice that when you check the solution algebraically, the answers will match the solutions of the graph.

		



		







Note: Students should know how to verify the solutions to quadratics with or without technology.









Questions to consider:

· How can you determine points of the function to graph?

Sample answer: I can create a table of values that will correspond to points on the graph.

· What are the solutions of the equation graphed?

Sample answer: The solutions are the x-intercept values.

· How can you check that the graph was drawn correct and the roots are accurate?

Sample answer: I can factor the function to find the roots and verify that they match.





Solving a Quadratic with One Real Solution

		Example: 



		

Solve by graphing.

		[image: ]Again, using the graph, I identify where the graph crosses the x-axis. Since it only crosses where x = 2, tells me that I only have one solution. So the solution to my equation is 2.





		Since the equation is already written in standard form, it just needs to be graphed to find the solution.







		











Is 





Questions to consider:

· At what point does the graph cross the x-axis?

Sample answer: It crosses the x-axis at the vertex.

· What type of function is the trinomial?

Sample answer: It is a perfect square trinomial.

· Explain why there is only one root for this type of function.

Sample answer: A perfect square trinomial has two equivalent factors.





Solving a Quadratic with No Real Solution

		Example #3: 



		

Solve by graphing.

		[image: ]



		In this case I can graph both sides of the equation to see if they intersect. 





Using this method will let students know that the point where the two graphs intersect is the solution.

		





Because I can see that the two graphs do not cross, tells me that there is no real solution for this quadratic equation.















The above example shows the outcome of when there is no real solution of a quadratic equation. Provide students with examples that show the actual intersection of the two graphs so that they will see how this method works. You may use the following examples to model for your students. 



   or    






Solving Quadratic Equations by Graphing

In the following example, show students how to solve quadratic equations by graphing without technology.

		

Example:  Solve by graphing.

		



		

First, I would begin by locating the axis of symmetry using   and substituting values for each variable to find x.







                                  

Next, I would find the find the vertex by substituting 3 into the equation to find my y value.







My vertex is . I will then need to make a table of values to plot the equation. Plug each of the x values in to the equation to get the y value.

		x

		y



		1

		3



		2

		0(2, 0)





		3

		-1



		4

		0



		5

		3





Once I have the table completed, I can graph the points on a graph. (See 1a)



After I have graphed and connected all of the points, I will use the graph to locate the zeros of the equation. (See 1b)



		1a:

[image: ]







1b:

[image: ](4, 0)





Note: The zeros of the equation are the value of x when y is zero!



		Again, students should notice that when you check the solution algebraically, the answers will match the solutions of the graph.

		



     





Real-World Application

You can use quadratic functions to model the height of a football, baseball, or soccer ball. Any object that is thrown or launched into the air, such as a baseball, basketball, or soccer ball, is a projectile. The general function that approximates the height h in feet of a projectile on Earth after t seconds is given. The Vertical Motion Model formula is shown below.

[image: ]

Note that this model has limitations because it does not account for air resistance, wind, and other real-world factors. 

Example #4

A miniature rocket is launched from the roof of a building 20 feet above ground with an initial velocity of 22 feet per second. How much time will elapse before the rocket reaches the ground?



Use a graphing calculator to determine the zeros.

		

So using , I will substitute the values in the problem for its corresponding variable to rewrite the equation. Since I am solving for t there is no value to substitute.

		v = 22

h = 20

		







.

Once the correct values have been substituted, I will then plug the equation into my graphing calculator and identify the zeros. 



I notice where the graph crosses the x-axis. Since the problem is dealing with time, I can only use the positive value of when x = 2.



Therefore the time it takes for the rocket to hit the ground is 2 seconds.



		

[image: ]

The zeros are .









Note: Any object that is thrown or launched into the air, such as a baseball, basketball, or soccer ball, is a projectile. The general function that approximates the height h in feet of a projectile on Earth after t seconds is given. There are other versions of this formula that may be used. This formula is not inclusive of all vertical motion problems.

Students should be provided with opportunities to practice using other examples to solve quadratic equations by graphing. TI  has a lesson, Zeros of a Quadratic Function that makes the connection of the zeros of a linear factor to the zero of its quadratic function. 
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The Other Coordinate 


Use the table feature of a graphing calculator to determine the missing coordinate so that each 
ordered pair is a solution of the given equation. 
 
Adjust the increments of the table steps as necessary to find the exact values. (HINT: Some 


common table steps that may be helpful are 0.5, 0.25, and 1
3


). 


 


 Equation Two Possible Solutions 


1. y x3 15= +  ( ), __________13
3


−  ( )__________, 20  


2. y x2 12
3


= −  ( ). , __________5 5  ( )__________, 29
3


−  


3. y x x23 12 9= − + +  ( ). , __________9 75  ( )__________, .15 75−  


4. y x23 12= +  ( ). , __________2 6−  ( )__________, 15  
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Match Them Up! 
Draw lines connecting the black dots next to each function below with every ordered pair that is 
part of the solution set for the function. The lines you draw will pass through some of the 
characters listed below. Can you determine the message encoded in the remaining characters? 


f (x) x4 1= +  


 G  (0, 1) 


           7   


 
R 


  


    8 
 (-8, 2)


 


    S   


   M  (–5, –19) 


g(x) x3 10
2


= − −  
  5   


 


 
J 


 (–2, –7) 


 3   


 O  (3.5, 15) 


 9   


 
           4  (–6, –1) 


 B  (0, –10) 


 
The Message Is—  


 
Partner Discussion: What does it mean for a point to be part of the solution set of a function? 
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The Solution: Graphs 
 
Graph of Function A:  y x x22 8 10= − −  
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Function B:  y x x24 16 15= − + −  
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The Solution: Recording Sheet 
1. Use your graphing calculator to complete the table below for Function A.  
2. Use the completed table to sketch the graph of the function below and on The Solution: 


Graphs. 


Function Sketch Table 


A 
 
 
 
 


y x x22 8 10= − −  


 


x y 


–3  


–2  


–1  


0  


2  


4  


5  


6  


7  
 


 
3. Place a piece of linguine on The Solution: Graphs to represent all of the points with a  


y-coordinate of 14. What is the equation of the horizontal line represented by the piece of 
linguine? 


 


4. Find the points where the linguine intersects the graph of the function y x x22 8 10= − − . 
 
5. Highlight these points of intersection on your graph and also in the table. 
 
6. What are the x-coordinates of the points you highlighted? 
 
 
 
7. Slide your linguine so that it models the equation y = –10. For which x-values does the function 


y x x22 8 10= − −  have a value of –10? 
 


x x22 8 10 10− − = −  when x = _______ or when x = ______. 
 


8. Slide the linguine to find the x-values when x x22 8 10 0− − = . 
 


x x22 8 10 0− − =  when x = _______ or when x = ______. 
 


9. Slide the linguine to find the x-values when x x22 8 10 18− − = − . What makes this function 
value different from Questions 6, 7, and 8 above? 
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10. Use your graphing calculator to complete the table below for Function B.  
11. Use the completed table to sketch the graph of the function below and on The Solution: 


Graphs. 


Function Sketch Table 


B 
 
 
 
 


y x x24 16 15= − + −  


 


x y 


0  


0.5  


1  


1.5  


2  


2.5  


3  


3.5  


4  
 


 
12. Place the linguine on The Solution: Graphs to represent all of the points with a y-coordinate 


of 0. What is the equation of the horizontal line represented by the piece of linguine? 
 
 


13. Find the points where the linguine intersects the graph of the function y x x24 16 15= − + − . 
 
14. Highlight these points of intersection on your graph and also in the table. 
 
15. What are the x-coordinates of the points you highlighted? 
 
 
 
16. Slide your linguine so that it models the equation y = –3. For which x-values does the function 


y x x24 16 15= − + −  have a value of –3? 
 


x x24 16 15 3− + − = −  when x = _______ or when x = ______. 
 


17. Slide the linguine to find the x-values when − + − = −24 16 15 8x x . 
 


− + − = −24 16 15 8x x  when x = _______ or when x = ______. 
 


18. Slide the linguine to find the x-values when x x24 16 15 1− + − = . What makes this function 
value different from Questions 15, 16, and 17 above? 
  







Name:  _________________________________  Solving Quadratic Equations 


© Region 4 Education Service Center Supporting STAAR™ Achievement: Algebra 1 
All rights reserved. 


Connecting Quadratic Functions to Quadratic Equations 
Use the graph to complete the table for f(x).  


f(x) = 2x2 – 5x – 7 


x f(x) 


–1  


0  


1  


2  


3.5  
 


 
Part 1: 


Identify the x-coordinates of the points below: 


(_____, –9) and (_____, –9) 
 


Write the equation that would have the 
 x-coordinates you found as solutions. 


____________________ 
 


Part 2: 


Identify the x-coordinates of the x-intercepts: 


 (_____, 0) and (_____, 0) 
 


Write the equation that would have the 
 x-coordinates you found as solutions. 


____________________ 


 


In the space provided, create a visual or write a paragraph to describe the relationship between 
the following: 


quadratic equation solution of an equation zero of a function x-intercept 
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Zeros and Intercepts and Solutions, Oh My! Recording Sheet 
Cut apart the Zeros and Intercepts and Solutions, Oh My! Cards and then use your calculator 
to match each card with the descriptions below. Attach the cards in the appropriate spaces. 


Graph of a function with zeros at –2 and 9 
An equation with solutions of  


x = –1 or x = .1 5−  


  


An equation with solutions of x = –7 or x = 7 An equation with a solution of x = 5 


  


Graph of a function with zeros at 3 and –3 
Graph of a function where f (x) 9=  when 


x 9 or 3= − −  


  


An equation with solutions of x = 2 or x = 6 
Graph of a function with x-intercepts at  


(–10, 0) and (3, 0) 
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Zeros and Intercepts and Solutions, Oh My! Cards 
Cut along the bold dotted line. Two sets of cards are provided. 


 


   


 


 


 


x x22 5 3 0+ + =  x x2 10 40 15− + =  


 


 


x x2 8 12 24− − = −  x2 49 0− =  


 


 


   


 


 


 


x x22 5 3 0+ + =  x x2 10 40 15− + =  


 


 


x x2 8 12 24− − = −  x2 49 0− =  
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Zeros and Intercepts and Solutions, Oh My! Recording Sheet* 


 
Match each graph or equation with the correct Description Card and then attach in the 
appropriate space. HINT: Use your calculator to generate and view a table or graph if one is not 
provided. 


   


   


   


x x22 5 3 0+ + =  x2 49 0− =  x x2 10 40 15− + =  


   


f (x) x x2 7 18= − −  


 


A graph of a function with zeros at (–2, 0) and (9, 0). 
 
A graph of a function with x-intercepts at  
(–2, 0) and (9, 0). 


x x2 7 18 0− − =    An equation with solutions at  
                             x = –2 or x = 9. 
 


x x2 7 18 10− − = −    An equation with solutions at  
                             x = –1 or x = 8. 
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Zeros and Intercepts and Solutions, Oh My! Description Cards* 


Cut along the bold dotted lines. Six sets of cards are provided. 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  


 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  


 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  


 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  


 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  


 


 
An equation with 


solutions of x = –7 or x = 7 
An equation with a 
solution of x = 5 


Graph of a function with 
zeros at 3 and –3 


 


 
A graph where f (x) 9=  


when x 9 or 3= − −  
A graph with x-intercepts at 


(–10, 0) and (3, 0) 


An equation with solutions 


of x = –1 or  x = 11
2


−  
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Evaluate: Solving Quadratic Equations 


1. The function y x x22 6 8= + −  is shown. Which value is a solution to the equation 


x x22 6 8 0+ − = ? 
 


 
 


A –12 
 
B –8 
 
C –4 
 
D 4 


 
 
 
2. What are the zeros of the graph of the function y x x22 5 12= + − ? 
 
 


A –4 and –1.5 
 
B 4 and –1.5 
 
C 4 and 1.5 
 
D –4 and 1.5 
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3. The graph of y x x2 7 8= + −  is shown. What are the solutions to the equation when y 14= − ? 


 
A –6 and –1 
 
B –6 and 1 
 
C 8 and –1 
 
D 8 and 1 


 
 
 
 
4. Which of the following points is an x-intercept of the function shown in the graph? 
 


 
A (0, 4) 
 
B (4, 0) 
 
C (0, –4) 
 
D (–4, 0) 
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