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Bridge Problem
Two towns, A and B, are on opposite sides of a fairly wide river with parallel banks.  Hoping to simulate the economy and make it easier for people to travel between A and B, the town planners have decided to build a road connecting the towns.  Designs for the road include a bridge that is to be constructed perpendicular to the banks of the river.
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Q1 
Why do you think it was decided to build the bridge perpendicular to the banks of the river?  What are some advantages and disadvantages to this approach?
The planners want to design the road so that the total distance traveled between the towns is as short as possible (i.e., they want to minimize the length of the road).

Q2 
What are some reasons why they want to minimize the length of the road?
As head of the planning committee, it is your job to determine the location at which the bridge should be placed.

1. Open the file bridge.gsp.  Be sure that you are on tab “bridge 1.”  Do not go to any other tab until instructed to do so.
2. You will notice the table on the screen is set up to give you the distance between Town A and the bridge, the length of the bridge itself, and the distance between the bridge and Town B.  The final column indicates the total distance along the road between Towns A and B.  Record the initial data given on the screen in the first row of the table below.

	Point
	Town A to Bridge
	Bridge
	Bridge to Town B
	Total Distance

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	Best
	
	
	
	


3. Make an initial guess as to where you think the bridge should be placed and drag the red line (i.e., the bridge) to that location.

4. Place a point directly below the bridge and label it “2”.  (See point “1” for an example.  When you first opened the file, the bridge was in position “1”.)

Q3 
Explain your reasoning for choosing this location.  Remember, this is only an initial guess.  You may revise your ideas as you proceed.
5. Double click on the table, and a new row of data will be entered indicating the values for the current location.  Enter this data on the table above.

6. You now want to determine whether your initial guess is correct.  To do this, drag the bridge to one side (left or right).  Place a point directly below the bridge and label it “3”.  Double click on the table.  Record the new data in the table.

Q4 
Did your total distance get larger or smaller?  Speculate on why it might have changed as it did.
7. Repeat step 6 to improve your guess.  Before choosing your next point, be sure you can explain your reasoning.  Continue to label the positions in numerical order.  Record your data in the table, and continue until you believe you have found the best location for the bridge, or until you reach 15 data points.  Record your observations as you proceed in the space below.

Q5
Record some of your observations as you proceed: 

8. After recording your observations above, press the “Move to Best Location” button.  Double click the table to add the final row of data points.

Q6
How does this position of the bridge compare to your final position?

Q7
Carefully observe the final position of the bridge.  What appear to be some of the key features of this position?  Consider the angles that the roads form with the banks of the river.  What appears to be true of the two roads leading from the river to the Towns?

Q8
If you draw in the segments from each town perpendicular to the banks of the river to form triangles, what conclusions can you draw about the two triangles?

9. Click on the tab “bridge2” on the bottom of the screen.  This version of the sketch will allow you to see the measurements dynamically as you drag the bridge.  Observe these carefully as you drag the bridge and record your observations below.

Q9
Record your observations from Step 9.  How do these observations compare with your observations in previous steps?

Assessment
Click on the tab “poles” on the bottom of the screen.  This sketch consists of two poles of different heights that are to be stabilized by a single wire anchored to the ground in a single spot.  Your job is to determine the location that will result in the shortest possible wire for this task.  You may make any measurements necessary to achieve your goal.  In the space below, you should draw a sketch of your work, and provide a thorough explanation of the process by which you arrived at the final location.  Explain any connections this activity has to the bridge problem.
