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Course 2, Chapter 8: Slopes and Lines

Graphs of relationships that show the same rate of change over time are linear. In this activity, you will explore a specific form used to represent linear equations.
Activity

Step 1  Open a new sketch. Under the Graph menu, select Show Grid. Return to the Graph menu and select Snap Points. Drag the origin into the lower third of the page.  
Step 2  From the Graph menu, select Plot Points. Change the values in the dialogue box to represent the ordered pair (0, 2). Click Plot and Done.

Step 3  Use the Point Tool to place a point somewhere in the 1st quadrant. Use the Alpha Tool to name the point A. Name (0, 2) point B.   

Step 4  The terms abscissa and ordinate are used for the x-coordinate and y-coordinate of an ordered pair, respectively. Select points A and B and, from the Measure menu, select Abscissa. Repeat the process to find the Ordinate of each point. Drag the measurements above their respective points.  

Step 5  Use the Straightedge Tool to draw line segment
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. Then, use the Straightedge

Tool to draw line
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. Select the line and, from the Measure menu, select Equation.  Drag the equation to the upper left corner. From the Display menu, Hide line
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.  

Step 6  Select 
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. Select Slope from the Measure menu.   
Analyze the Results

Suppose Amy is walking back and forth along a line segment on the floor in her classroom. There is a mark at the center of the line segment. Let the abscissa of point A represents how many seconds Amy has been walking and its ordinate represents Amy's distance from the center of the line segment. Positive ordinates represent positions to the right of the center. Negative ordinates represent positions to the left.    

1. Drag point A so that it is the same as point B. What does the ordered pair (0, 2) represent in terms of distance and time?  
2. Drag point A to (3, 8). 


a. What does the ordered pair represent? 


b. How far did Amy travel in the move? How many seconds elapsed?  


c. What was Amy's speed? How did you find her speed? 
3. Drag point A to (4, 11). 


a. What does the ordered pair represent? 


b. How far did Amy travel from (3, 8)? How many seconds elapsed?  


c. What was Amy's speed? How did you find her speed?
4. Write a formula to find Amy’s speed using the abscissas and ordinates of points A and B. To calculate speed using your formula, select Calculate from the Measure menu. (Click on abscissa and ordinate measurements when you enter your speed formula.)  What is true about the speed and the slope?
5. Suppose Amy begins at point B and continues at a speed of 1 ft/sec for 12 seconds.


a. What ordered pair represents Amy’s location after 12 seconds? Write an expression that represents her speed for this move using abscissas and ordinates.


b. What is a general rule that represents Amy’s position at any time if she continues at the same speed? Express your rule in words and as an algebraic expression.  

c. Use your Sketchpad measurements and formula to Calculate Amy’s position. How does the calculation compare to the ordinate of point A?  

6. Select, in order: the ordinate of point A, the abscissa of point A, the ordinate of point B, the abscissa of point B, your speed calculation, and your calculation from Question 5c. Select Tabulate from the Graph menu. Drag the equation for
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 above the table. What numbers do the table and equation have in common?

7. Drag point A to (10, 6). What is the slope of the line? What is Amy's speed? How does the steepness of this graph compare to the previous one?

8. Drag point A to the point (10, 0). 

a. What is the slope of the line? Where would Amy be after 5 more seconds? What does the negative slope mean in terms of Amy's motion?

b. By definition, speed is never negative, meaning that the direction of travel is not considered. To indicate the direction of motion, we use velocity instead. What is Amy's velocity?

c. Suppose Amy began 2 feet to the right of center and travels at a velocity of              –2 ft/sec. Where would she be after 5 seconds?

9. Select point B.  From the edit menu, select Edit Plotted Point. Change the ordinate to 4.  

a. How did the equation of the line change? What would this mean in terms of   Amy's starting position?

b. How would you change the ordinate of point B if Amy began 5 units to the left of the center of the line on the floor?  
10. One form for an equation of a line is y = mx + b. Try different values for the ordinate of point B and different positions for point A.  
a. For what does m stand? How does m relate to Amy's motion?

b. For what does b stand? How does b relate to Amy's motion?
11. What would happen to the graph if Amy walked at different speeds instead of maintaining a constant speed?  

12. Draw a sketch that would show Amy starting at a position 3 feet to the right of center and, for the next 5 seconds, moving at velocities of 3 feet per second, 5 feet per second,    –2 feet per second, –4 feet per second, and 8 feet per second.
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