
newton's second law

OBJECTIVE 

To investigate the relationship between the acceleration of objects of different mass.  

Equipment
Balance, Pasco cart and track, bubble level, 1.1-meters of string w/ paperclip, timer w/ 2 photogates, 4-10g and 1-5g masses, pulley, small plastic fence.
PROCEDURE

1. Level the track by placing the bubble level near the middle and adjusting the feet on the track. Find the mass of the cart and place four 10 gram masses on it. Thread the string over the pulley and attach the paper clip to the end. Bend the paper clip open and hang 15 grams on it, allowing it to hang over the pulley at the edge of the lab table. Place the timing gates at 30 cm and 80 cm from the pulley.

2.  Set the timer to Time and mode to Two Gates. Place the Plexiglass fence on the cart so the timer can measure the cart's time. Align the 10 cm strip on fence with the gate timer to block the light as the cart passes through it. 

3.  One person should be at the end of the track to act as the "cart catcher". Place a finger in front of the cart, holding it back so the red light on the timing gate just turns off (you do this because you want your initial velocity to be zero). Depress the start/stop button to clear the timer and then move your finger quickly in the direction of the carts anticipated motion. Record the time for the cart to pass between the two gates.  Repeat this procedure five times for each mass total on the paper clip.  Use the average of your five measured times.

4. Repeat the measurement moving one of the 10 grams masses from the glider and add it to the paper clip. Continue to move 10 grams until you have no mass left on the cart. 

 GRAPHS AND DIAGRAMS
1a) Plot the acceleration of the system (calculation 1) versus the applied force due to the mass added to the paper clip.  

 1b) Plot the theoretical system acceleration from calculation 2 on the same graph. 

 2) Make a free body diagrams showing all the forces acting on the cart and the paper clip masses when the system is in motion.  

QUESTIONS AND CALCULATIONS 

1) For each of your measurements, compute the acceleration of the system. 

 2) Calculate the acceleration of the system using Newton's 2nd law and the measured masses. Do the predictions of Newton's law agree with your results? 

 3) Compare the slope of the best-fit line through your data with the system mass. Be sure to include the mass of the cart. 

4) Is there any friction at all and if so, how is it evident in your data? 

