 Tyler Tsubota 

Period F 

Force Lab 

Purpose: 

The purpose is to determine how acceleration is related to gravity, how the force from the fan on low and high speeds differ, and to show the relation of the carts weight to its acceleration, and force. Also to find the force and acceleration of the carts using graphical analysis. 

Background: 

The experiment should show how velocity differs from accelerations, and yet how they are related. The graphs will show the movement of the cart (x) over time elapsed (time), the velocity of the cart (v) over time elapsed (t), and the acceleration (a) over time elapsed (t). Gravity is set to be 9.8, but you should see that it is not exactly that number, because of location, so the results will not show up corresponding directly to gravity equally 9.8. 

Materials: 

Fan cart 

500 g weight 

No incline plane without friction 

Sail
Logger pro 

Sonic Ranger

Procedure:

1. Find a good, level, flat surface to run cart on.
2. Place the sail on front of fan cart and line up sonic ranger so it can detect the cart to determine location.

3. Put the speed on high, and let go, measure with sonic ranger. You will see the graph come up on the logger pro program.
4. Select the graph and analysis it using the Logger pro program.
5. Repeat for high loaded, low loaded, and low unloaded. Then do the same with an incline (high and low).

Data: 
(See attached)
Observations:

 All of the position graphs for the different trials look the same, or similar. They all dropped with a downward curve. The velocity and acceleration graphs look very different for all of the trials. As do the acceleration graphs. In the graphs, it looks as though the cart accelerated fastest, when it was on low, without a weight. Then second fastest when it was on high, with a weight. Then it accelerated faster when it was on low, with a weight, than when it was on high, without a weight. The cart at a high angle accelerated much faster than the cart at a low angle due to gravity.

 

Analysis:

The total mass of the cart was 796.44 grams. The cart on high, without weight had had acceleration of 0.48187m/s², and a force of 38.37. The cart on high, with a weight had had acceleration of 0.0732m/s² and a force 94.90. The cart on low, without a weight had an acceleration of 0.10264m/s² with a force of 81.75. The cart on low, with a weight had had acceleration of 0.07348m/s² and a force of 95.26. The cart on a low incline had acceleration of 0.06694 m/s² and a force of 53.31. The cart on a high incline had acceleration of 0.2094 m/s² with a force of 166.77. Also the incline of the low incline was 6cm, and the cart on high had an incline of 11cm.
 

Conclusion: 

The acceleration of the cart can be found from the formula acceleration=gravity times sine of theta. Theta is equal to the angle of the carts angle. The acceleration can always be found by using the formula Y=Ax^2+Bx+C and using “A” from the logger pro analysis and multiplying “A” by 2. Acceleration can also be found by finding the slope of the velocity graph. It can be found by evaluating the graph of acceleration, which shows the acceleration of the cart. Force can be found by using the formula Force=Mass times Acceleration. And force can be found by taking the objects mass and multiplying it by its acceleration. In this lab, many things should have been done differently, first of which, would be to create a level, consistent ground, from which to use the carts, to prevent any extreme variations in the graph. Because the ground was inconsistent, the carts acceleration and velocity suffered, making the data highly inaccurate. This is shown by looking at the acceleration graph, which is extremely staggered. Also I would have set the sonic ranger to time the carts all at equal times, so when you look at the graphs, it would be easier to tell which trial did what. Lastly, I would have made sure to have to have the cart starting and the sonic ranger start at the same time, because the slight delay can cause an unwanted stagger in data. 
 

1 The acceleration of the inclined cart is related to gravity because gravity is equal to 8.7 but gravity is actually 9.8

2 The force from the fan on low is 40.87. The force from the fan on high is 83.39

3 If the ramp was allowed to bounce the v/t graph would, going from positive to negative in a wave like motion, and gradually getting less and less.

4 If there were another cart attached to the fan cart the x/t curves would look less curved, because the cart wouldn’t accelerate as fast, but it would reach a higher point over time, because the added weight allows it to go faster. The v/t curve would look like more of a straight line. The a/t curve would look like a lower straight line
