THE RELATIONSHIP AMONG FORCE, MASS, AND

 ACCELERATION: PART 2
DISCUSSION

 
In this experiment you will investigate the quantitative relationship between the mass of an object and the resulting acceleration produced by a constant force. To complete this investigation you will make changes in the mass of an object and measure the resulting distance traveled, average velocity and acceleration. A hanging mass will produce the constant force and the CBL will record the velocity of the cart as a function of time. The acceleration is found by taking the slope of a velocity versus time graph.

PROCEDURE 

1. Attach a hanging mass of  0.1 kg to the end of the string to the dynamics cart. Place no mass in the cart.  Allow the hanging mass to fall freely to the ground. Check the path of the cart. Make sure the cart will travel the length of the table without any obstructions. 

2. Attach a flat board to the back of the cart.  Position the CBL at least 0.5 m away from the back of the cart.  

3. Load SECOND() program into TI-92.  

4. When setup and ready to go, hit enter.  Release cart after you hear the clicks from the sonic ranger.  When data collection is complete hit enter.  {This will run PLOTS program}  Select 1:VELOCITY VS. TIME.  

5. Find a section of the curve that is relatively smooth and select five points on the graph to analyze.  For each point record the x- value (time) and y-value (velocity) in a data table.  After viewing graph hit enter.  Select 3: Quit.  This will return you to the home page.

7. Repeat the above experiment with four additional masses in the cart of .5 kg, 1.0 kg, 1.5 kg, and 2.0 kg.  

INTERPRETATION OF DATA 

1. Plot a graph of average velocity versus time for each added mass on the same set of axis. For each line calculate its slope. What is the significance of the slope? 

2. Plot a graph of the acceleration versus added mass. What type of relationship exists between mass and acceleration?
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QUESTIONS                                                                                      A                          B

1.
The same force is applied to carts A and B in the       d

diagram at the right.  Explain the difference in the

curves of the resulting motion.


                                                                                                                                           t

2. Which of the following would cause the greatest acceleration?  Justify your answer.

a)
            
b)


c)


d)

                    (                            (                                      (                                  (
         m=5 kg
            m= 5 kg


      F= 10 N                  F= 5 N                             m=10 kg                       m = 10 kg

                                                                                F= 10 N
                     F= 5 N

3. Where would you place an additional 0.350 kg mass, on the cart or at the end of the string so that the cart used in this experiment would:


a)  accelerate the most?

b) accelerate the least?

