Writing and Solving Systems of Equations Using Cabri Junior
Created by Valerie Hudson, Grapevine High School, Grapevine, TX
Algebra I TEK addressed:

(A.8) (B) The student is expected to solve systems of linear equations using concrete models, graphs, and algebraic methods.
Algebra II TEK addressed: 

(2A.3) (B) The student is expected to use algebraic methods, graphs, tables, or matrices, to solve systems of equations.
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Press APPS and select Cabri Jr. (Figure 1)


If there is a figure on the screen, press F1 and select “New.” Save the changes from the previous drawing, if you wish.

Press F5 and select “Show Axes”
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Move the cursor over to the origin and select it (the origin should be “sparkling.”)  Press “Alpha” and the hand will appear. Use the arrow keys to move the origin to the center of the screen. (Figure 2)
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Part 1:  Press F2 and place a point on the screen in the first quadrant. Next, select F5 and find the coordinate of the point.  Make sure the point is selected; then press Enter.  

Keep the coordinates in the same vicinity as the point. (Figure 3)
 
Press Clear twice to eliminate the icon in the upper left hand corner.
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Move the cursor over to the point and select it (the point should be “sparkling.”)  Press Alpha and the hand will appear. Use the arrow keys to move the point to the coordinate (2,1).  (Figure 4)
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Press F2 and place a point on the screen in the third quadrant. 
Next, select F5 and find the coordinate of the point.  

Make sure the point is selected; then press Enter.  

Keep the coordinates in the same vicinity as the point.

Press Clear twice to eliminate the icon in the upper left hand corner.  (Figure 5)
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Move the cursor over to the second point and select it (the point should be “sparkling.”)  Press Alpha and the hand will appear.  

Use the arrow keys to move the point to the coordinate (-1,-2). 

(Figure 6)
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Press F2 and create a line connecting the two points. 

Be sure each point is “sparkling” as you select them. 
(Figure 7)
Next, use the point-slope equation of a line to find the equation of the line between these points.  Show your work here:
Part 2:  Using Cabri Jr., select the line (make sure it is “sparkling”).  Press F5 and find the equation of the line.  (Figure 8)
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Move the equation of the line so that you can clearly see it.  (Figure 9) This equation should be the same as the equation that you found in Part 1.  If it is not, check your work in Part 1.
Press Clear twice to eliminate the icon in the upper left hand corner.
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Part 3:  Following the same steps as in Part 1, create two more points, one in the second quadrant, and the other in the fourth quadrant at points (-3,2) and (1, -2).     (Figure 10)
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Press F2 and create a line connecting the two points. 

Be sure each point is “sparkling” as you select them. (Figure 11)
Next, use the point-slope equation of a line to find the equation of the line between this second pair of points.  
Show your work here:

Part 4:  Using Cabri Jr., select the line (make sure it is “sparkling”).  Press F5 and find the equation of the line.  (Figure 12)
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Move the equation of the line so that you can clearly see it.  (Figure 13) 
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This equation should be the same as the equation that you found in Part 3.  If it is not, check your work in Part 3.

Press Clear twice to eliminate the icon in the upper left hand corner.
Part 5:  Find the algebraic solution to the system of equations that you just created: 
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Show your work here:
Part 6:  Check your work from Part 5 by finding the solution to the system of equations using Cabri Jr.  

[image: image29.png]



Press F2 and select “Point” “Intersection” to find 
the point of intersection of these lines.  (Figure 14)

 
Move the cursor so that it is on the point of  intersection, and both lines are selected (both lines 
are “sparkling”). 
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Press Enter.

Press F5 to find the coordinates of this point of intersection. (Make sure the point is selected (the point should be “sparkling”).  Then press Enter. 
Move the coordinates to a convenient location.  (Figure 15)

This point should match your answer from Part 5.  
If it is not, check your work in Part 5.

Press Clear twice to remove the icon in the upper left hand corner.

Part 7:  Press F5 and select “Measure” “Angle”. Using a point on one of the lines, the point of intersection, and a point on the other line (for example: (-3,2) and (2,1)), find the angle measurement created by the intersection of the two lines.  What is the relationship between this angle measurement and the equations of the two lines? 

Part 8:  You can use the dynamic, transformational feature of Cabri Jr. to create multiple systems of equations as well as their solutions.  

Select one of the points on a line and, using the arrow keys, move the point so that the equation changes.  Notice that the angle measurement that you found in Part 7 changes as well.  What do you notice about the point of intersection as the equation of the line changes?

Using the new equation, algebraically solve the system.  For example, in the new system, 
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 the solution is (-0.5,-0.5) (Figure 16)
Your system:
Solve your system and show your work here:
Part 9:  What is the solution of a system of parallel lines?

Press F1 and select “New.” Do not save the changes.
Move the cursor over to the origin and select it (the origin should be “sparkling.”)  Press Alpha and the hand will appear.  

Use the arrow keys to move the origin to the center of the screen.
 (Figure 17)










Press F2 and create a line. (Figure 18)  Press Enter in the second quadrant.  Then move the cursor to the fourth quadrant and press Enter again.  (Figure 19)

 
Press Clear twice to eliminate the icon in the upper left hand corner.


Press F5 to find the coordinates of the points on 
the line.  
Press Clear twice to eliminate the icon in the upper left hand corner. 
Press Alpha to grab and move the points until you have the coordinates (-2,2) and (2,-1).  (Figure 20)
Use the point-slope equation of a line to find the equation of this line.  
Show your work here:
Part 10:  Using Cabri Jr., select the line (make sure it is “sparkling”).  
Press F5 (Figure 21) and 
find the equation of 

the line. (Figure 22)  
Notice that this equation is not the same as the equation found in Part 9. To change the number of decimal places, Press Clear twice to eliminate the icon in the upper left hand corner.  Select the equation, then press + to increase the number of decimal places on the equation.  (Figure 23)  This should be the same as the equation that you found in Part 9.  If it is not the same, go back to Part 9 and check your work. 
Press F2 to create a point in the first quadrant, but not on the line. (Figure 24)



 

Press F3 (Figure 25) to create a line parallel to the line you created, and which passes through the new, first quadrant point.  (Figure 26)




Press F5 to find the equation of the new line. 

(Figure 27)


Press Clear twice to eliminate the icon in the upper left hand corner.

What do you notice about the two equations?  What do they have in common?  Where is the point of intersection?
Solve the system 
[image: image3.wmf]î

í

ì

+

-

=

+

-

=

50

.

0

75

.

90

.

2

75

.

x

y

x

y

  algebraically.
Show your work here:

Part 11:  You can use the dynamic, transformational feature of Cabri Jr. to change the graphs and equations of the lines that you made in Part 10.  


Press Alpha, then select one of the points on the original line. (Figure 28) 

Using the arrow keys, move the point so that the equations change.  (Figure 29)
What do the equations have in common as you change them?  

What do you notice about the point of intersection as the equations of the lines change?


What happens to the equations of the lines when the lines are vertical?  What is the slope of these vertical lines?

Writing and Solving Systems of Equations Using Cabri Junior

Answer Key
Part 1:  Students plot two points and find the equation of the line between them: 


  y = x – 1
Part 2:  Students use Cabri Jr. to find the equation of the line from part 1.

Part 3:  Students plot two points and find the equation of the line between them: 


  y = -x – 1

Part 4:  Students use Cabri Jr. to find the equation of the line from part 3.
Part 5:  Students algebraically solve the system.  Solution:  (0, -1)

Part 6:  Students use Cabri Jr. to find the point of intersection of the system of equations     from part 5.
Part 7:  The angle measurement is 90o and the lines are perpendicular to each other.
Part 8:  As students move the point on one of the lines, students should notice that the point of intersection changes as the location of the point changes.  In this manner, students create new systems of equations, which they can solve algebraically.  Student answers will vary, but students can check their work by looking at the point of intersection on the screen.
Part 9:   Students create a line and find its equation:  y = -.75x + .5. 
Part 10:  Students use Cabri Jr. to create and find the equation of a line parallel to the original line.  Students also learn how to change the decimal place on a selected equation.  Students should notice that the two lines do not have a point of intersection and that their equations have the same slope.  When students solve the system, they will end up with a false statement, further showing that there is no point of intersection.
Part 11:  As students move a point on one of the lines, students should notice that the equations of the lines change, always maintaining the same slope.  Also, students should notice that there are no points of intersection, since the lines are parallel.  As the students create vertical lines, they should notice that the equations change from “y=” to “x=” and the slopes of these vertical lines are undefined.
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