Vectors Lab
Materials

2 Constant Motion Vehicles

Sheet of poster paper

Tape

1 Meter long string

CBL and Motion Probe

2 Meter sticks

Procedure

1. The CBL should be connected to the motion probe and the calculator.  If not, connect the motion probe to SONIC port on the CBL and connect the calculator into the bottom of the CBL using the black cable.

2. Turn on the calculator and the CBL.

3. On the calculator, choose the PRGM menu and hit EXE.

4. Choose CASIOLAB and press EXE.

5. Hit EXE again and follow directions on the screen.  Once reading the screen push EXE to go to next screen.

6. Type in 1 for the number of probes using than push EXE.

7. Type in 15 for sensor # and push EXE.

8. Choose units, meters and press EXE.

9. For collection method, push 3 (real time) and push EXE.

10. For time between samples, type in 1 and push EXE.

11. For number of samples, type in 10 and push EXE.

12. For YMIN type in 0 and push EXE.

13. For YMAX type in 2 and push EXE.
14. For YSCALE type in .5 and push EXE.

15. Place car 2 meters away from the motion detector and turn on car.

16. One partner should press EXE to begin recording, while the other partner releases the car, which should move towards the motion detector.

17. On the calculator, push the grey MENU button.

18. Choose the STAT picture and press EXE.

19. A list of the recorded data appears.  Delete the first number in both List 1 and List 2 by highlighting them and pressing the F6 button once than press the DEL button (*Not the DEL-A button!!).  

20. Than move over to List 2 and delete the first entry as well.

21. All the numbers should gradually decrease, since the car is constantly moving closer to the motion probe.  Make sure they are gradually decreasing (List 2 only).
22. Now push F6 again and than F2 to select CALC.

23. Push F3 to choose REG.

24. Push F1 to choose X.

25. The “a” represents the speed of your car, since it is the slope of the distance versus time graph.  Record the speed = ________________

26. Now, cut off 1 meter of string.
27. Tape your piece of poster paper to one of the meter sticks.

28. Tape each side of the string to each end of the meter stick.

29. Finally, tape the middle of the string to the back of the other constant motion vehicle.

30. Now, repeat the above steps to find the speed of this car with meter stick and paper connected.  Record the speed = __________________

31. Finally, you are going to place the car on the poster paper and let it drive while the car connected to the paper is driving.  For the first time, have both cars going in the same direction.  For the 2nd time, have each car going in the opposite direction.

Data:

Speed of Car 1

Speed of Car 2

     Speed of car 1 and 2
Speed of car 1 and 2


       + meter stick and paper           in same direction
            in opposite direction
__________

____________
    _____________

____________

Conclusion:

The vector rule says that if both cars are traveling in the same direction, you can add their speeds to get the total speed of the system.  If they are traveling the opposite direction, subtract.

1.  Add the speed of Car 1 and the speed of Car 2.  Now compare this calculated speed with the measured speed of Car 1 when it was traveling with Car 2 and the poster paper.  Why are they not exactly the same?

2.   Subtract the speed of Car 1 and the speed of Car 2.  Now compare this calculated speed with the measured speed of Car 1 when it was traveling in the opposite direction of Car 2 and the poster paper.  Why are they not exactly the same?
