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When something is pushed or pulled, what happens to the motion of the object? While we have some idea as to what may happen, in this lab we will take our understanding one step further and develop a mathematical relation between how much something is pushed or pulled, how much mass it has, and how its velocity changes. 

State your hypothesis regarding the motion of an object as you push or pull on it. Write your hypothesis here:
[image: image1.wmf]
On a separate sheet of paper, set up a data table with these three variables in it.
	MASS on string (FORCE)
	MASS on cart + Cart’s 

mass
	ACCELERATION of cart

	
	
	


You will be given a cart of known mass, several 100 g (0.1 kg), 500 g and 1 kg masses, a string, a hanger, and some computer equipment.

Let’s begin testing the hypothesis by attaching the string to the cart on one end and the other end attached to a hanger on which the small masses will rest (to create the pulling FORCE). The sonic detector will collect data, from which the computer will create a graph of “Velocity Vs. Time”. From that graph, each person in your lab group must write down the acceleration of the cart for each particular trial. (Hint: Acceleration is the change in velocity over time.)

Part 1:

In part 1, we will determine the relation between force and mass. 

For each trial, take a 100 g mass off the cart and place it on the string.  By doing this, the accelerated mass (mass of the cart and what’s on the string) remains constant, but the pulling force increases.  Note: You can only change one variable at a time in an experiment! 

Lastly, once all data has been collected for several trials, use your data to plot a graph of “Force (mass on string) Vs. Acceleration”. Write the equation for the line of the graph on your paper with the data table. (Recall y = mx + b) 
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Part 2:
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In part 2, we will determine the relation between mass and acceleration. 

Place 100 g on the cart (recall that the cart’s mass must be added to find the total mass of the cart and load). Place 300 g on the hangar and run a trial recording the carts’ acceleration. For each successive trial, add more mass to the cart recording the total cart mass and the acceleration for each trial in your data table.

Plot a graph of  Cart Mass Vs. Acceleration  Write the equation of the line on your lab write – up.

M
Please answer the following on your lab write – up.


A
1.
Was your hypothesis correct?

2,
As the force increased, what happened to the carts’ acceleration?

3. 
What type of relation ( direct, indirect, etc) exists between the force and the acceleration of the cart?  

4. 
As you increased the mass on the cart, what happened to the acceleration of the cart?

5. 
What type of relation (direct, indirect, etc) exists between the mass and the acceleration of the cart?  

6.
Which variable is the dependent variable in the graph from part 1?
7. 
What is the equation of the line described by the "Force Vs. Acceleration" graph? 

8.
Using the equation you developed in part1, what would be the acceleration of the cart if 5000 grams (5 kg) was used to accelerate it?
