Force and Acceleration Lab

Objective:  To measure the relationships between the force applied to a mass and the acceleration it undergoes according to Newton’s 2nd Law.  To then compare this theoretical acceleration to the experimental acceleration based on the measured displacement and time.
Materials:  Acceleration Cart, hooked masses (50, 100 and 200 g), a 1 Kg and a 500 g mass, twine or fishing line, table pulley, stop watch, meter stick, pan balance.

Procedure:  

1. After obtaining the materials, clamp the pulley to the end of the lab bench.

2. Tie one end of a string to the acceleration cart and tie a loop on the other end leaving about 1 meter between the loop and the edge of the cart.

3. Mass the acceleration cart and add 500 gram mass to it, divide by 1000 and record: 
_____________ Kg.

4. Holding the cart in place at the starting line and placing the string over the pulley, hang a 50 gram mass from the loop.  Release the cart and time how long it takes to the mass to fall to the ground.  The initial height of the mass from the ground is the distance to be used in step 5.  Repeat steps 1-4 measuring the height of the mass for each of 6 runs.  For the last 3 runs add a 1.0 kg mass to the cart and use that car-mass combined mass in your calculations.  
5. Calculate the average velocity of the cart over this time using the following equation:
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6. The final velocity for a uniformly accelerated body is twice the average velocity, so multiply the average velocity by 2 and this will give you the final velocity over the interval.

7. Calculate the experimental acceleration of the cart based on the following equation and record it in the data table as acceleration 1:


[image: image2.wmf]t

V

V

a

initial

final

-

=


8. Calculate the theoretical acceleration using Newton’s Second Law (F = ma).  You will have to use the following form of the equation (Assume no friction):
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The net force you will use is the weight of the hanging mass and the mass is the total mass of the system (the combined mass of the cart, hanging mass, and anything the cart may be carrying.

	Mass of Cart (Kg)
	Hanging Mass 

(Kg)
	weight of hanging mass (N)
	Time

(sec) 
	D

(m)
	Total mass (Kg)
	Average V
	Final     V
	Acceleration (1)
	Acceleration (2)
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	0.49
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	0.98
	
	
	
	
	
	
	

	
	0.2
	1.96
	
	
	
	
	
	
	

	
	0.05
	0.49
	
	
	
	
	
	
	

	
	0.10
	0.98
	
	
	
	
	
	
	

	
	0.20
	1.96
	
	
	
	
	
	
	


Questions:

1. What is the effect of increasing the hanging mass for a given mass of the cart?

2. Why must you include the mass of the hanging mass in your calculation of Newton’s Second Law?

3. What force is accelerating the cart?

4. If friction were a factor, which method of measuring acceleration would be more accurate, timing with a watch or Newton’s Second Law?  Explain.

5. Would the acceleration be higher, lower, or the same if the same weight had to pull the same mass cart up a slight incline?

6. If this experiment were repeated on the moon, where the acceleration due to gravity, g, is equal to 1.6 meters per second squared, would the accelerations be different?  If so, what value(s) would be affected? (weight, mass, velocity, acceleration, time).
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