DO NOT WRITE ON THIS LAB SHEET, PLEASE USE A SEPARATE PIECE OF GRAPH PAPER.

Name________________________

Date________________

 Newton’s Second Law 



Purpose: To investigate the relationship between acceleration, force, and mass. 
Materials: Dynamics track and fan cart, Lab Quest II, extra mass 

PART 1 – ACCELERATION AND FORCE

1. Set up your equipment as shown (already done for you). Thanks Mr. Hulstein
2. Plug in your Lab Quest and turn on the sensor on the fan cart (not the fan!!!) 
3. Set your Lab Quest to graphing mode (ask if you need help) 
3. Turn on the fan on the cart to level 1 and hold the cart near the sensor. 
4. Push play on the Lab Quest (lower left corner) 
5. Let go of the fan cart (try not to let it hit the end too hard) 

6. Select the part of the graph where the cart was accelerating (again ask for help if needed) 

7. Use the graph to create a table of values like below. 

8. Graph the position vs time graph  

9. Graph the velocity vs time graph

10. Repeat #3 - #9 for level 2 and  level 3
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11. Using the velocity vs time graph calculate the acceleration of the fan cart for each level. (hint find the slope of the line)


Level 1 acceleration ______________


Level 2 acceleration ______________


Level 3 acceleration ______________

12. Use a scale to measure the mass of the fan cart.


Fan cart mass  ________________

13. Using Fnet = ma equation calculate the force of the fan at each setting.


Force of fan setting #1 _________________


Force of fan setting #2_________________


Force of fan setting #3 _________________ 
14 .Draw the free body diagram for the cart for each fan setting. Assume the track is frictionless. 

In what direction did the cart move?

In the direction that the car moves, how many vectors are there?

Do you have to subtract or add any vectors together?

Since this is the ONLY force in the direction of motion, it is the NET FORCE. Do you know the value of this force? Why or why not?

15.. Complete the same experiment with an unknown cart mass on top of the fan cart. Calculate the acceleration and use the known force of the fan from step #13 and Newton’s second law to calculate the unknown cart mass. Create a new table, graph and show all calculations.
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