Name________________________Box#____

Date________________________per______

AP Physics C – Newton’s Second Law
Purpose: To investigate the relationships in Newton’s Second Law
Materials: Pasco track and cart, endstop, pulley, string, washers, lab pro with motion detector, logger pro
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Procedure:

1. Assemble the materials as shown in the diagram to the left.

2. Attach a card to the top of the cart. This will allow the motion detector to detect the cart’s motion better. 

3. Measure and record the mass of one washer. Then place it on the paper clip hangar.
4. Load up Logger Pro and DO NOT open any folder. It will automatically default to a screen with a displacement and velocity time graph.

5. Pull the cart back so that the clip is just below the pulley.

6. Click on the GREEN BUTTON in Logger Pro to start the motion detector.

7. Release the cart. Note: The motion detector needs to be at least 50 cm behind the cart’s card.

8. On the velocity time graph – click, hold, and drag to highlight your line which should be linear. 

9. At the top click the button with a line that also says “R” , which stands for regression.

10. Measure and record the slope of the line. This is your ACCELERATION. 

11. Repeat THREE time to get an AVERAGE for EACH TRIAL.

12. Perform two more trials adding an additional washer each time.

	 Mass
	Acc #1
	Acc #1
	Acc #3
	Average  EXPERIMENTAL Acceleration

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


In the boxes below, draw and label a free body diagram for the cart and hanging mass.

Cart





Hanging Mass


In the box below, write an EQUATION OF MOTION for the hanging mass.


In the box below, write an EQUATION OF MOTION for the cart.


In the space below, solve for the ACCELERATION of the SYSTEM in TERMS. Meaning, solve algebraically with NO NUMBERS!!!!

Using your equation, the washer’s mass, and the fact that the cart has a mass of 0.500 kg, determine the THEORETICAL acceleration for each trial. Show your work below.

Calculate a % difference between the theoretical acceleration and the experimental acceleration for each trial.
Since the percent difference is NOT 0, what type of error contributed towards this?

What remained CONSTANT in this experiment? 

What was CHANGED in this experiment?

What conclusion can you derive from this experiment?

Part II
1. Measure and record the mass of FOUR washers and place them on the hangar.

2. Pull the cart back so that the clip is just below the pulley.

3. Click on the GREEN BUTTON in Logger Pro to start the motion detector.

4. Release the cart.

5. Find the slope from the resulting Velocity vs. Time graph and record your acceleration.

6. Repeat two additional times to get an AVERAGE acceleration.

7. Repeat the above procedure except this time ADD a 0.500 kg mass bar to the cart’s tray. DO NOT ADD ANY WASHERS. 
8. Complete a third trial with a SECOND 0.500 kg mass bar added to the cart’s try.

MASS OF WASHERS _______________________________

	Mass of Cart
	Acc #1
	Acc #1
	Acc #3
	Average  EXPERIMENTAL Acceleration

	0.500 kg


	
	
	
	

	1.000 kg


	
	
	
	

	1.500 kg


	
	
	
	


Using your equation, the washer’s mass, the cart’s mass, determine the THEORETICAL acceleration for each trial. Show your work below.

Calculate a % difference between the theoretical acceleration and the experimental acceleration for each trial.

What remained CONSTANT in this experiment? 

What was CHANGED in this experiment?

What conclusion can you derive from this “part” of the experiment?

Putting BOTH parts of the experiment together, what is the main theme of this experiment. EXPLAIN in detail!!!
