Name _______________________ Hour _______

Velocity Vectors

http://mysite.verizon.net/vzeoacw1/velocity_composition.html
This applet illustrates the principle of velocity composition using the example of a boat on a river.

The user can adjust the following parameters:

· The boat speed (with respect to the water) 

· The speed of the current 

· The direction in which the boat is pointing 

The user can also click and drag the boat on the screen. The velocity composition chain rule is:
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Verify for yourself that the boat moves on the screen along the direction indicated by the black velocity vector.

Procedure:

1. Open the simulation web site listed above. 

2. Press the "freeze" button below the animation screen. 

3. Using your Mouse move the boat to the center of the blue screen. 

4. Using the Mouse change the boat direction arrow –180. The boat should now be facing upstream (to the left of the screen). 

5. Adjust the water speed and boat speeds to 5 m/s. 

6. Press the "go" button to run the simulation. 

7. Assume the white screen area below the blue water is the shore. How fast is the boat moving relative to the shore? ___________ 

8. Why is this the observed motion of the boat? 

 

9. Does the boat and the water have the same velocity relative to the shore? ______ 

10. What is the velocity of the boat? _______ Water? _______ 

11. What is the sum of these two velocities? _________ How does this value compare to the velocity of the boat to the shore? _____________ 

Part 2

Problem: If the water velocity is +5 m/s (downstream is the + direction) and the boat speed is 10 m/s, in what direction must the boat be directed to cause it to travel in a direction perpendicular to the direction of the water? (Hint: you should find two answers to this question.)

Set the boat speed to 5 m/s.

Set the boat speed to 10 m/s.

Change the direction of the boat and determine when the black (resultant vector) is pointing perpendicular to the direction of the current.

Solution(s) ___________________ and __________________ direction(s).

 

Part 3:  Complete the table below using the simulation.

	Water Speed
	Boat Speed
	Boat Direction
	Describe Motion of the Boat

	5 m/s
	0 m/s
	-180
	 

	5 m/s
	5 m/s
	0
	 

	10 m/s
	5 m/s
	-180
	 

	10 m/s
	15 m/s
	-180
	 


 

Summary: State the main vector concept(s) presented in this simulation.

 

