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A.P. Physics C - The Work-Energy Theorem

Purpose: To obtain velocity vs. time data for a car/truck using www.caranddriver.com then using the data to calculate the work done by the vehicle.

Procedure:

1. Point your browser to http://www.caranddriver.com
2. In the left column, you will find a link for REVIEWS/ROAD TESTS - click on it.

3. Select the MAKE, MODEL, and YEAR of a car or truck of your choice then click GO.

4. If there is a road test available it will be labeled by a colored circle with an “R” in it. 

5. Click on the road test and then scan the document for velocity vs. time data. A quick way to determine if your road test will work is to look at the bottom of the page to see how long the review is. A 5- page review will usually yield the data you seek.

6. Print out your road test for your records.

7. Convert each speed to meters/seconds by multiplying by 0.447
8. Open up the program called GRAPHICAL ANALYSIS FOR WINDOWS

9. To start, you are going to make a VELOCITY vs. TIME graph. (You can close the text window, you won’t need it)
10. To the label each axis, choose DATA, COLUMN OPTIONS, THEN CHOOSE “X” then OK.

11. Fill in the name and units (time, in this case) for the X - axis then hit OK.

12. Repeat steps 9 & 10 for the Y-axis.

13. Once you have labeled your axis, place your times and velocities in the appropriate columns in the data table.

14. NOW IS A GOOD TIME TO SAVE YOUR WORK! Ask for the save disk! Then GOTO FILE, SAVE AS, choose the “A” drive then enter in your first name as the file, then OK. ( if you are at home, simply save it in the C:/GA directory)

15. Now choose DATA, NEW COLUMN, CALCULATED.

16. Enter in DISPLACEMENT for column name, and METERS for the units.

17. Click inside the box for the COLUMN FORMULA, then choose OTHER FUNCTIONS, INTEGRAL( ). You will see integral appear in the formula box. Then choose COLUMNS, then VELOCITY. You will see velocity appear in the parenthesis.

18. If you did everything right, you should see a column of displacements next to your velocity column.

19. To make a new graph, you go to WINDOW, NEW WINDOW (doesn’t matter which one) , GRAPH.

20. Make sure your new window is highlighted in BLUE, if not click on it.

21. Go to GRAPH, X-axis OPTIONS, choose TIME.
22. Go to GRAPH, Y-axis OPTIONS, choose DISPLACEMENT.

23. Your new graph should appear with the data plotted.

24. Repeat steps 15-22, EXCEPT in place of DISPLACEMENT you will use ACCELERATION. AND!!!!!!! Instead of using the INTEGRAL ( ) of VELOCITY you will choose DERIVATIVE instead! 

25. In the space below, show how you can convert the curb weight (it will be found under the heading “ Dimensions and Capacities) of your vehicle in pounds to a MASS in kilograms. Add in an extra 75 kg to account for an average size human.

26. Repeat step 15

27. Enter in FORCE for column name, and NEWTONS for the units.

28. Click inside the box for the COLUMN FORMULA. Then choose COLUMNS, then ACCELERATION. Use the calculator and multiply by the MASS you calculated above.

29. Repeat steps 19-23. Make a DISPLACEMENT (x - axis) vs. FORCE( y- axis) graph.

30. As you know, the WORK done by the vehicle is the AREA of an F vs. X graph. The AREA can be found by INTEGRATING under the curve. 

31. To do this click on the point where your graph starts on the Y-axis. CLICK, HOLD, AND DRAG to make A BOX. Move your mouse down and past your last data point.

32. The choose, ANALYZE, INTEGRAL. You will see a box with a value. Record this value in SCIENTIFIC NOTATION below.

33. Save your work, then choose FILE, PRINT, WHOLE SCREEN You may want to play around with all the graphs visible on the screen.
Work (integral) from F vs. X graph ______________

Using the work- energy theorem, calculate the work done by your vehicle below. Show all work and formulas used. Hint: You know the mass as well as the final velocity!
Car used ______________________(Staple Report and graphs to this page)

Below, determine the % difference between the WORK found using the graph and the WORK found using the theorem.

