
Are All Equations Created Equal?
Before doing this activity, introduce students to combining like terms and using mathematical properties to simplify expressions.  This activity is designed to help students understand the graphical and tabular relationship between equivalent expressions using graphing technology.  

The student understands the importance of the skills required to manipulate symbols in order to solve problems and use the necessary algebraic skills required to simplify algebraic expressions and solve equations in problem situations.  The student is expected to use the commutative, associative, and distributive properties to simplify algebraic expressions.

Guide students through Problem 1 and Problem 2.  Allow students to work in small groups of about 2-3.  Walk around and make sure students are making the correct conjectures when looking at graphical and tabular relationships between equivalent expressions.
Using your TI-83 Plus or TI-84 Plus Graphing Calculator:

Problem 1:  Use mathematical properties to determine which equations are equivalent:  

y1 = -3 (x+2) +9


y2 = -4 + 2 + 3x


y3 = -x + -3 + -2x + 6
Which equations are equivalent?  _y1 and y2 are equivalent  both are y = -3x + 3_____

Use your TI-84 Plus to graph these equations into y1, y2, and y3, respectively.  Draw a screen shot of your graph screen.
[image: image1.emf]
If you want to be able to tell if it is really three equations you graphed ask the calculator to trace over the y3 equation.  To do this go back to y= and move your cursor all the way to the left to make the small line blink on y3.

[image: image2.emf]
Press enter until you chose the trace feature of the graph.

[image: image3.emf]  

After doing this press graph again, and you should see that all three equations did graph, however, y1 and y3 are the same graph.
[image: image4.emf]
Show students how to do this on their graphing calculator.  Use a calculator projector device if possible.

What do you notice about the graphs?  How can you use these graphs to help you determine which two equations are equivalent?

Answers may vary.  Example, three equations were graphed and only two are on the graph screen.  Since two are the same graphically they must be equivalent equations.

Select 2nd Graph (table feature).  Look for relationships between the numeric values of y1, y2, and y3.
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How can the table help determine if your equations are equivalent?
Again answer may vary.  Y1 and Y3 table values are equivalent.  That must mean that the equations are equivalent.  

Problem 2:  Use mathematical properties to determine which equations are equivalent:  

y = -1.5 – 4x + 5x + -5

y = -5.5 +.5(2x – 2)


-x + y = -6.5
Which equations are equivalent?  ____all equivalent to y = -6.5 + x ______________

Use your TI-84 Plus to graph these equations into y1, y2 and y3.  Does your graph and table support your answer above?  Draw a screen shot of the graph screen.
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Answers may vary.  Example, three equations were graphed and only one is on the graph screen.  Therefore all three must be the same so they must be equivalent equations.  Also all table are equivalent.  

Using the TI-Navigator:  
Open the TI-Navigator and open the activity center window.  At this time students should also be getting into the activity center of the TI-Navigator.  

At this point, you must load an activity setting.  To do this select File, Load, Load Activity Setting, and select the file name Are All Equations Created Equal-Activity Setting 1.act.  Once the activity setting loads select Start Activity and allow students to send in their equation as directed on their student worksheet.

Login to NavNet and get into 1: Activity Center.  

Problem 3:  Enter an equation in y2 that is equivalent to the given equation in y1.

Answers will vary.

Write your equation here:__________________________________

How do you know if your equation is equivalent to the given equation?  


When I press send it should be hidden under the teachers’ line.

In the activity center select the Quick Poll feature.  Select the Yes/No poll choice.  Press Start poll and allow students to answer this question below.  Discuss answers when finished.
QP (Yes/No):  Are the following equations equivalent?   Verify your answer below.
Y=-13x + -20




y= 2x – 15 (x + 1) – 5   

Yes they are equivalent.
Before loading another activity setting you must select View, Clear Activity Data.  This will clear everything from Problem 3.  

Now load the next activity setting.  To do this select File, Load, Load Activity Setting, and select the file name Are All Equations Created Equal-Activity Setting 2.act.  Once the activity setting loads select Start Activity and allow students to send in their equation as directed on their student worksheet.

Problem 4:  Enter an equation in y2 that is equivalent to the given equation in y1.

Answers will vary.

Write your equation here:__________________________________

Use the activity center graph screen to determine if your equation is equivalent to the original?  Are they equivalent?  Why or why not?
Answers will vary.
In the activity center select the Quick Poll feature.  Select the Multiple Choice (A through D) poll choice.  Press Start poll and allow students to answer this question below.  Discuss answers when finished.

QP (multiply choice: a through d):  Simplify the algebraic expression 6 – 3(5x+2) – 10x.   Verify your answer below.  Answer is A.
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18 Shirley graphed a function of the form
y=ax?+c. She then translated the graph
8 units up, resulting in the function
x® + 5. Which of the following best
represents Shirley’s original function?

F y= %x* +13
G y=
Simplify the expression 6 — 3(5x + 2) — 10
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G
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Before loading another activity setting you must select View, Clear Activity Data.  This will clear everything from Problem 4.  

Now load the next activity setting.  To do this select File, Load, Load Activity Setting, and select the file name Are All Equations Created Equal-Activity Setting 3.act.  Once the activity setting loads select Start Activity and allow students to send in their equation as directed on their student worksheet.

Problem 5:  Enter an equation in y2, with at least three (3) terms, that is equivalent to the given equation in y1.

Answers will vary.

Write your equation here:__________________________________

Use the activity center graph screen to determine if your equation is equivalent to the original?  Are they equivalent?  Why or why not?

Answers will vary.
In the activity center select the Quick Poll feature.  Select the Multiple Choice (A through D) poll choice.  Press Start poll and allow students to answer this question below.  Discuss answers when finished.

QP (multiply choice: a through d):  Simplify the algebraic expression 3(x+3) – 2(x+3). 

Verify your answer below.  Answer is A.
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Before loading another activity setting you must select View, Clear Activity Data.  This will clear everything from Problem 5. 

Now load the next activity setting.  To do this select File, Load, Load Activity Setting, and select the file name Are All Equations Created Equal-Activity Setting 4.act.  Once the activity setting loads select Start Activity and allow students to send in their equation as directed on their student worksheet.

Problem 6:  Enter an equation in y2, with at least four (4) terms, and an equation in y3, using at least one set of parenthesis, that are equivalent to the given equation in y1.

Answers will vary.

Write your equation from y2 here:__________________________________

Write your equation from y3 here:__________________________________

Use the activity center graph screen to determine if your equation is equivalent to the original?  Are they equivalent?  Why or why not?

Answers will vary.
In the activity center select the Quick Poll feature.  Select the Multiple Choice (A through D) poll choice.  Press Start poll and allow students to answer this question below.  Discuss answers when finished.

QP (multiply choice: a through d):  Which expression is equivalent to?   Verify your answer below.  Answer is A.
2/3 (3x – 15y) + (9y – 11x) 
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39 Amber is making a patchwork quilt using
3 different types of fabric. Each type of fabric
is cut into rectangles. The first fabric is cut
into pieces measuring 3 inches by 5 inches.
The dimensions of the rectangles of the second
type of fabric are 125% those of the first type,
and the dimensions of the third type of fabric
are 125% those of the second. What are the
approximate dimensions of the third type of
fabric?

A

B
C
D

3.75 in. by 6.25 in.
4.69 in. by 7.81 in.
5.50 in. by 7.50 in.
4.25 in. by 6.25 in.

41 Which expression is equivalent to
%(3:: —15y) + (9y — 11x)?

A

B
C
D

—9x—y
11x — 21y
10x — 4y
—9x — 26y

4 [ storims





Indicates that y3 is graphing over the y1 line, therefore, these two equations are equivalent.
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Teacher Notes
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