Physics

Chapter 3 Lab I
Measuring the Acceleration Due To...
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In this investigation we will use the CBR2 to determine the acceleration due to gravity and how this accelerating force changes as we move from a free fall to a roll down a ramp with various slopes.

1. Collect a partner and a CBR2 with your calculator and the EASYDATA or CBL/CBR APP. 

2. Select an object to drop and roll down a ramp. This objects needs to be massive enough to roll with negligible resistance from friction. Identify it.

3. Mass the object and use the formula W = mg to determine the weight of the object in Newtons. The mass needs to be in kilograms and g = 9.81 m/s/s. 

4. Determine your value for g by dropping the object with the CBR2 measuring the distance as the object falls away from it over time. Catch or cushion the fall of your object so it does not damage itself or the floor. Collect the position vs. time data with the CBR2. Repeat the drop until you get good data.

5. Produce the following graphs and save the data for future analysis: Position vs. Time, Velocity vs. Time and Acceleration vs. Time.

6. Use the data collected to determine g. Explain your methodology. You will use this technique for the determination of your acceleration as the object rolls down different configurations of your ramp.

7. Use your Percent Error program to see how well you did with the drop.

8. Now we want to change the amount of acceleration due to gravity. We can do this by rolling the object down a ramp. You will collect data and determine the acceleration for the object for 7 different angles ranging between 0 and 90 degrees. Use the definition of tangent to determine the angle of the ramp. Fill in the table below.
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9. Plot the data in your table with the Angle as the independent value (x) and the Acceleration as the dependent value (y).
10. Identify the pattern in the data and state a function that models it.

11. Compare this relationship to one of the six trig functions.
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