Physics Lab #3

Acceleration of Objects on Inclined Plane

Purpose: Measure the acceleration of an object rolling down an inclined plane as a function of object type and angle of plane.
Each group will have the same length track, but will set the end of the track a different height above the table, creating a track at a different angle.
Choose at least 10 different displacements (ranging from 0.100 to 2.200 meters), and measure the amount of time it takes an object released from rest to get to that displacement.

TASKS FOR THIS LAB:

Write a clear procedure, referring to a diagram you draw and label.

Paste your data into a table in your lab report.

Make sure all diagrams and graphs are large enough to be legible, are properly titled and labeled, and are formatted and located so as to fit on the page when it is printed.  
Data Analysis

1. Graph scatter plot of d vs t (Find rough parabola shape)  Note: If you are advanced in Excel, and can graph d vs t for all three objects on one graph, it would be wonderful.  
[Click on Series tab in Step 2 of Chart Wizard.  Click “Add”, and name the new series (Small Ball, for example). Copy the x and y-values, which will be named something ugly like “=Sheet1!$B$7:$B$14” from the first series, and paste them into the second series.  Then change the letters and numbers to represent the cells that contain the data you want.]

You can also make a separate graph for each object, and just look at them to compare.
2. Since the graph will be in the rough shape of a parabola, you could theorize (correctly) that the relationship is quadratic, in the form of y=ax2+bx+c.  In this case, position d = displacement + starting point, so d = ½ at2 + vit + x0.  Keep in mind, though, that initial speed and starting point are both zero for this lab, so you just get d = ½ at2.  To check this, try graphing d vs. t2.  If the data now fit on a straight line (through 0,0), then y = mx. (Note: On trendline options, set y-intercept to be zero.)  What do y, m, and x represent?  This allows you to calculate actual acceleration.
3. Once you have actual acceleration for each object, compare that acceleration to the predicted acceleration based on Newton’s Laws of motion.  


Predicted accel of ball: 5/7 g sinθ, where g = 9.81 m/s2, and sinθ = ht/length of track.  

Predicted accel of cart: g sinθ
Calculate percent error for each object.
Conclusion:

In your conclusion, EXPLAIN the significance of the data and the numbers.  You do not need to repeat the procedure, tell me you had fun, or talk about a hypothesis (which this lab did not require).  Just explain what the numbers and graphs mean to demonstrate your understanding.
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