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Geometer’s Sketchpad Lab on Measuring Segments

Prentice Hall Geometry Chapter 1
Part 1:  The Segment Addition Postulate

1. Start a new sketch by choosing New Sketch from the File Menu.

2. Use the Point Tool to construct points A and B.  Practice deselecting the points you have just constructed by clicking on the Selection Arrow button to stop generating new points and then clicking in the white space on the screen.

3. Select points A and B again by using the Selection Arrow to click on them.  Pull down the Construct Menu and choose Segment to construct segment AB.  Notice that our units of measure are centimeters.  Write your estimate of the measure of segment AB in the space below.

4. Now use the Selection Arrow to highlight segment AB.  Pull down the Measure Menu and select Length in order to compare your estimate to the actual length of segment AB.

5. Another way to measure the length of segment AB is to measure the distance between points A and B.  Click in the white space to deselect the segment.  Use the Selection Arrow to select just the two endpoints A and B.  Pull down the Measure Menu and choose Distance.  How did the Length and Distance measures compare?

6. Be sure to click off the textbox to deselect it.  Select line segment AB with the Selection Arrow.  Pull down the Construct Menu to choose Point on Segment.  You should get point C.

7. Write your estimate for the length of segment AC in centimeters:  ____________

Write your estimate for the length of segment CB in centimeters:  ____________

Select points A and C with the Selection Arrow and pull down the Measure Menu to Distance.  Record the length of Segment AC:  _______  Select points C and B in the same manner.  Measure the distance between them using the Distance command from the Measure Menu.  Record the length of segment CB:  _______  Select points A and B and measure the distance between them.  Record the length of segment AB:  ______  What is the relationship among the lengths AC, CB, and AB?

8. Now pull down the Measure Menu and choose Calculate.  A calculator will appear on your screen.  Select the Length of AC textbox by clicking on it to highlight it.  Then select the addition sign on the Calculator Tool.  Select the Length of CB textbox by highlighting it.  Obtain the sum of the two segment lengths by clicking on the OK button.  What conclusion can you derive from your addition problem?

9. Experiment with the line segment you constructed by clicking on A with the Selection Tool  (Make sure that only point A is selected!) and dragging A.  What happens to the measures in the textboxes as you drag?

Part 2:  Investigating the Midpoint

1. Start a new sketch by choosing New Sketch from the File Menu.  Construct points A and B with the Point Tool.  Select the two points with the Selection Arrow and construct segment AB.

2. Make sure that the entire segment AB is selected.  Under the Construct Menu, choose Midpoint.  Describe what happens.

3. Recall our experiences measuring lengths of segments and distances between points in the previous sketch.  Also, recall the definition of a midpoint.  Before you actually measure, answer these questions:

a. How do the lengths of segments AC and CB compare?  Why?

b. How does the length of segment AB compare to the lengths of segments AC and CB?

4. Now let us measure.  Select points A and C.  Pull down the Measure Menu to choose Distance.  Click off on the white screen to deselect.  Select points C and B.  Pull down the Measure Menu to choose Distance.  Again, click off on the white screen to deselect.  How do the two measured lengths compare?

5. Select point A only.  Drag A.  Describe what happens.  Then deselect A.

6. Select point B only.  Drag B.  Describe what happens.  Then deselect B.

7. Finally, select C only.  Now drag C.  Again, briefly describe what happens.

8. Construct segment DE.  Pull down the Construct Menu to construct point F on segment DE.  What commands did you use to do this?

9. Select point D only.  Drag D.  Describe what happens.

10. Be sure to deselect D.  Now select point E only.  Drag E.  Describe what happens.

11. Be sure to deselect point E.  Now select point F only.  Drag F.  Describe what happens.

Part 3:  The Coordinate Plane and the Distance Formula

1. Pull down the File Menu to get a New Sketch.  Then go to the Graph Menu and select Show Grid.

2. Use the Point Tool to construct point A in the coordinate plane.  Then pull down the Measure Menu to select Coordinates.  What do you see on the screen?

3. Now construct point B.  Be sure to click on the Selection Arrow to stop generating points.  Pull down the Measure Menu to select Coordinates.  You should get the coordinates of point B.  Click off to deselect the textbox.

4. Select points A and B.  Under the Construct Menu, choose the Construct Segment command.

5. We want to compute the length of segment AB.  Since we have the coordinates of endpoints A and B, we can use the Distance Formula to compute the length.  Use your geometry textbook, your Porter Planner, or your good memory from Algebra I to write the formula for the distance between points A (x1, y1) and B (x2, y2):

6. Use the coordinates you see on your screen and your scientific calculator to compute the distance from A to B to the nearest hundredth.

7. There is an easier way to find the length of a line segment in Sketchpad.  Select points A and B.  Then pull down the Measure Menu to choose Distance.  Another way to get the length is to select segment AB.  Pull down the Measure Menu to select Length.  In either case, what appears on the screen?

8. Compare this result to your Distance Formula computation.

9. Now select point A only.  Drag A.  Describe what you see.  Then deselect A.

10. Now select B only.  Drag point B.  Describe what you see.

11. Consider what you did in parts 9 and 10.  What topic from Algebra I does this resemble?

