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Quadratics Equation Plotter
A Lesson Using Green Globs Software

To Analyze Parabolas
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Teacher Notes
A. Student Performance Objectives - TEKS Correlation
(a)(5)     Basic understandings. Tools for algebraic thinking. Techniques for working 

with functions and equations are essential in understanding underlying relationships. Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology, (including, but not limited to, calculators with graphing capabilities data collection devices, and computers) to model mathematical situations to solve meaningful problems.

(A.1)   Foundations for functions. The student understands that a function represents 

a dependence of one quantity on another and can be described in a variety of ways.


(B) The student gathers and records data and uses data sets to determine functional 



relationships between quantities.

(C) The student describes functional relationships for given problem situations and writes equations or inequalities to answer questions arising from the situations.

(D) The student represents relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities.

(E) The student interprets and makes decisions, predictions, and critical judgments from functional relationships.

(A.9)  Quadratic and other nonlinear functions. The student understands that the graphs of quadratic 


functions are affected by the parameters of the function and can interpret and describe the effects 

of changes in the parameters of quadratic functions.

(B) The student investigates, describes, and predicts the effects of changes in a on the graph of y = ax2 + c.

(C) The student investigates, describes, and predicts the effects of changes in c on the graph of y = ax2 + c.

(D) The student analyzes graphs of quadratic functions and draws conclusions.

B. Critical Mathematics Explored

This lesson is a student self-paced assignment that uses Green Globs graphing software to evaluate how parameter changes affect the graph of a quadratic equation. 

C. How Students Encounter Concepts

Students will plot equations on Green Globs and then sketch the graph on their paper.  The lesson has them compare the equations to the graphs and determine the how the coefficients of the x2 term and the constant term affect the graph.  They also compare the graphs that open down to other graphs that open up to demonstrate the effect the negative has on the x2 coefficient. 

D.

Setting Up – Preparation
List of Materials:
Computer with Green Globs software

Student Handout
E.

What the Teacher Should do to Prepare:
The students will need to know the definition of coefficient and absolute value before they begin the activity.  Since this is an introductory lesson for quadratic equations, an explanation of parabolas and quadratic equations may be given.  This explanation is not necessary for the students to complete the activity and may be more meaningful if given as a part of the debriefing after the activity.
F.

Answers to the Student Activity

Set A
1.  All open upwards, all are the same width

2.  They hit the y-axis at different locations, on and above the origin


Set B


3.  All open upward, all are the same width



4.  They hit the y-axis at different locations, on and below the origin


5.  It moves the graph up or down the y-axis

6. + 4

7. y = x2 - 8


Set C


8.  Makes the graphs progressively skinnier



9.  All have their vertex at the origin; all open upward


Set D



10.  Makes the graphs progressively wider (fatter)  



11.  These graphs are wider, because the coefficients are fractions


Set E


12.  Open downwards


13.  Flips the graph upside down (opens downward)


14.  Opens downwards and is very wide


Set F


15.  Open upwards, same width

16.  Graphs progressively shift their vertices to the left along the x-axis


Set G



17.  Open upwards, same width



18.  Graphs move to the right along the x-axis

Set H



19.  Open upwards, same width

20.  Graphs all shift their vertices to the left and up.


Set I



21.  Open upwards, same width

22. To the right of the origin, one has its vertex above the x-axis, and one has it below


Set J


23.  Open downward, same width, vertices are both 2 units above the x-axis

24.  One graph is to the left of the y-axis, and the other is to the right

25. Look at the coefficient of x2  to see how wide they are and which way they open, look at the number in the parenthesis to see how much they shifted right or left, and look at the constant to see how much they shifted up or down.

Set K
26. Open upwards, wider than normal, vertex is two units to the left and 6 units below the origin.

27. Open downward, narrower than normal, vertex is one unit to the right and 5 units above the origin.

28. If the coefficient of the x2  is positive, the graph opens upward; if it is negative, it opens downward.

If the absolute value of the coefficient is more than 1, the graph is narrower than normal.

If the absolute value of the coefficient is between 0 and 1, the graph is wider than normal.

If a constant is added to the x before it is squared, the vertex of the graph moves that many units to the left of the origin.

If a constant is subtracted from the x before it is squared, the vertex of the graph moves that many units to the right of the origin.

If a constant is added outside the squared expression, the vertex of the graph moves that many units up from the origin.

If a constant is subtracted outside the squared expression, the vertex of the graph moves that many units down from the origin.

G.
Supplementary Comments

This lesson provides a good follow-up class activity to “Sure Shot” because it reinforces the concrete discoveries the students have just made.  “Quadratics Equation Plotter” allows the students to apply the concepts of “Sure Shot” in a more abstract way.  It is a good reinforcement.
QUADRATICS EQUATION PLOTTER

Open Green Globs from your desktop. From the Programs menu at the top of the page, choose the Equation Grapher. Select the Equation Grapher again and choose the 3rd grid (-8,-8), (8,8).

Graph the following groups of equations on the computer, record the screens on the grids to the right, and answer the questions about each group.  (Hint:  to type an exponent of “2”, type this:   2)
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Set A 

y = x2
y = x2 + 2

y = x2 + 5

1. How are these 3 graphs alike? 

























2. How are they different? 


























[image: image5.wmf] 


Set B

y = x2  




y = x2 - 3




y = x2 - 7

3. How are these 3 graphs alike? 

























4. How are they different? 








 

















5. What does a number added to ( or subtracted from) x2 do?   




































6. What could I put at the end of y = x2 to make a graph move “up” 4 units?  Write the equation.
7. Write an equation that would make the graph move “down” 8 units. ______________________

[image: image6.wmf]Set C        y = x2
y = 2x2
y = 5x2
8. What does the number in front of the “x2” do?




















9. How are these 3 graphs alike?


























Set D        y = (1/2) x2
y = (1/4)x2
y = (1/10)x2
10. What does the number in front of the “x2” do?




















11.  How is this different from # 4? 

























Set E 

y = x2
y = -x2
y = -6x2
12. How are the second 2 graphs different from the first of these 3? 














































13. What is the effect of a negative number in front of the “x2”? 


































14. What would the graph of  y = -(1/17)x2 look like?






































Set F 

y = x2
y =( x + 3)2
y = (x + 7)2
15. How are these three graphs alike? 







































16. How are they different? 










































Set G 
y = x2
y = (x – 5)2
y =( x – 1)2
17. How are these three graphs alike? 







































18. How are they different? 










































Set H 

y = (x + 3)2 + 2

y = (x + 5)2 + 3

y = (x + 4)2 + 1

19. How are these three graphs alike? 







































20. How are they different? 










































Set I

y = (x – 5)2 + 1

y = (x – 2)2 - 3

21.  How are these graphs alike? 









































22.  How are they different? 










































Set J

y = 3(x – 4)2 + 2

y = 3(x + 5)2 + 2

23.  How are these graphs alike? 










































24.  How are they different? 











































25.  How could you have predicted what the graphs in Sets I and J would look like?  


























































Set K
Before typing these into the computer, describe what you think their graphs will look like and sketch them:
26.  y = (1/2)(x + 2)2 - 6 












































27.  y = -2(x – 1)2 + 5 













































28.   On the back of this page summarize what you have learned about the relationship between a quadratic equation and its graph.  
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