 SEQ CHAPTER \h \r 1Lab: NEWTON'S SECOND LAW
Objective:
To discover the mathematical relationship between the motion of a cart on a track and the force causing its motion, based on measurements of velocity and mass and calculations.

Equipment:
computer



cart and 1.2 m track




light-weight string

computer interface




mass set



balance




smart pulley


mass hanger





meter stick




Procedure:
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1.
Level the track using the leveling screw. Adjust the pitch of the track until the cart will remain stationary when placed in the center. Attach the smart pulley at the end to the lab table.

2.
Set up the computer as directed by the teacher.

3.
Connect one end of the light-weight thread (approximately 1.2 m long) to the cart and the other to the mass hanger. Place the hanger over the pulley. Adjust the pulley by raising or lowering until the thread is parallel to the track. Make sure the mass hanger does not hit the floor before the end of the run. Tighten the nut on the pulley to secure the wheel.

4.
Place three 20 g masses on top of the cart and one 20 g mass on the mass hanger.

5.
Place the end of cart approximately 40 cm from the pulley.

6.
Click on "Rec" button (alt r) and release the cart. Click on the "stop" button (alt .) to stop the data collection as the cart completes its run. Catch the cart at the end of the track before it hits the pulley!

7.
Select by boxing off, or highlighting with the cursor, the section of the graph with constant positive slope. You might need to resize the graph to see it better. Record the slope of the best fit line in table 1 under trial 1. Record the total hanging mass.

Questions:

a.
What force is causing the cart to move?


b.
What is happening to the velocity during this section of the graph?


c.
What does the slope on the v versus t graph represent?


d.
What does it mean that the slope is constant?

8.
Repeat this run two more times. Record the slopes for each under trials 2 and 3. You may need to rescale the graph.

Questions:

a.
What do you observe about the acceleration for the first three trials of the experiment?


b.
What does this tell you about the relationship between a constant force and the acceleration?

9.
Remove one 20 g mass from the cart and place it on the mass hanger. There should now be 40 g on the hanger. Repeat steps 5 through 8.

Question:

a.
Is the slope of the v versus t graph still constant for the three trials with 40 g on the hanger?  What does this mean?

10.
Continue measuring the acceleration three times each until all four 20 g masses are on the mass hanger. Record all data. WHEN EXITING PROGRAM DELETE ALL DATA.

11.
Determine the mass of the cart, all of the masses and hanger. This is the total mass. Record in table 2. Calculate the force that causes the cart to accelerate for each run and record in table 1.

12.
Construct a graph of force versus average acceleration. Place force on the y axis and acceleration on the x axis. 

Questions:

a.
What kind of relationship do you see between force and acceleration?


b.
Draw a best fit line. Calculate the slope of this line.


c.
What does the slope represent?


d.
Write the equation of the best fit line.

Table 1
	TOTAL MASS
	FORCE 
	ACCELERATION (m/s/s)

	HANGING (Kg)
	
(N)
	TRIAL 1
	TRIAL 2
	TRIAL 3
	AVERAGE

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table 2
	OBJECT
	MASS (Kg)

	MASS HANGER
	

	CART
	

	MASS SET PIECES (TOTAL)
	

	TOTAL MASS OF SYSTEM
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