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Course 3, Chapter 7: Systems of Equations

In this activity, you will use tables of values and graphs to help you visualize systems of equations and their solutions.  

Activity

Step 1  Open a new sketch. From the Graph menu, select Show Grid. Also from the Graph menu, select Snap Points.
Step 2  From the Graph menu, select Plot Points. To plot the point (0, –2), enter 0 in the first box, enter –2 in the second box, and click Plot. Repeat for the point (0, –4) and click Done. Plotting points using this command locks the points in position. Use the Alpha Tool to name the upper point A and the lower point B. Use the Arrow Tool to select both points and the x-axis. From the Construct menu, select Parallel Lines.  
Step 3  Use the Point Tool to mark the point (5, –6). Name it point C. Select point C and the x-axis. From the Construct menu, select Perpendicular Line. Mark the points of intersection formed with the parallel lines and the perpendicular line. Name the upper point D and the lower point E. Use the Point Tool to place point F at (5, –1). Hide all 
of the lines. Draw the line segments between points F and D, points D and E, and          points E and C. 
Step 4  Select point D and, from the Measure menu, select Abscissa. The abscissa is the x-coordinate of the point. Drag the abscissa near point D. Click on point C and drag segment 
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to the right  and left. Watch as the x-coordinate changes.  
Analyze the Results

1. What is true about the x-coordinates of points C, D, E, and F? How do you know? 
You are going to work with several systems of equations, starting with the system below. 
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2. Select New Function from the Graph menu. In the box, enter 3x – 5. Click OK. The equation f(x) = 3x – 5 is pasted on the sketch. (This equation is written in function notation, a notation that you will learn more about in Chapter 10.) Choose Calculate from the Measure menu. Click on f(x) = 3x – 5 and the abscissa of point D. What is the value of the calculation? Drag point C to a different location and watch as the calculation changes. What is the new value of the calculation? What is the significance of the calculation? 

3. Create a function for y = 2x + 1. What is the name of this function? Calculate g(x) for the abscissa of point D. Drag point C and watch as both of the calculations change. For what value of x are the calculations equal? What is the value of the calculation? What ordered pair represents the solution to the system? 

4. Select the abscissa of point D and the f(x) calculation. From the Graph menu, select Tabulate. Select the table and, from the Graph menu, select Add Table Data. Click on the lower button and change the number of entries from 10 to 20. Drag point C to the right and to the left. What do the points represent? 

5. Reselect f(x) = 3x – 5. From the Graph menu, select Plot Function. How is the graph similar to and different from the table data? You may wish to drag the axes to better view the table values and their corresponding points. 
6. Repeat Questions 4 and 5 using g(x). Select the two lines and, from the Construct menu, select Intersection. (Again, you may wish to drag the axes to better view the lines.) From the Measure menu, select Coordinates. What is the point of intersection? Is this the same as the solution you found for Question 3?
7. Select each table and use Remove Table Data from the Graph menu. Click the lower button to remove all of the data. Then, hide the lines from the previous system.   
8. Find the solution to the system below using the methods described in Question 4 (dragging point C while comparing values) and in Questions 5 and 6 (graphing the functions.) What is the solution?
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9. The system below does not have integer solutions. Try finding its solutions by dragging point C and comparing values. What happens? Between what two integers does the x-coordinate of the solution appear to lie? Why? 
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10. Turn off Snap Points from the Graph menu and find the solutions once more by dragging point C. What is your approximate solution? Check your answer by marking the approximate intersection point and selecting Coordinates from the Measure menu. 

11. Solve the system using an algebraic approach. Which method did you use? Why? What is the exact solution? 
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