Force Lab - Slipping Change

Part 1: The Physics


We are going to measure the coefficient of static friction, μs, for copper on w[image: image1.wmf]ood using a penny and two different methods.  
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Method 1: Place a penny on a wooden platform and tilt the platform until the penny just starts to slip.  

Method 2: Place a penny on a wooden lazy Susan.  Rotate the platform with an increasing angular velocity until the penny just starts to slip.  

Today, we'll derive the equations that describe the physics in the two experiments.  Next period, we'll gather and analyze the data, including characterizing the experimental errors.  From our error analysis, we'll determine which method of measuring the coefficient of friction is more accurate.  Once the data is analyzed, we will write a lab report presenting the results of our experiment.

The first task in performing any experiment is to think carefully about the experimental setup and draw a careful diagram.  Then, think about which physical parameters you will actually measure and show them on the diagram.  Next, draw a free body diagram for the penny and use the diagram to write Newton's 2nd law.  Finally, solve Newton's 2nd law for the coefficient of friction in terms of the parameters that you will measure.

It is often helpful to work out the problem on scratch paper and, once  you have a good solution, copy it neatly onto the paper that you will turn in.

You will be graded on the clarity and neatness of your written solution.

Method 1

For the first experiment, we want a relationship between the coefficient of friction and the angle of the wooden platform.  However, we will not measure the angle directly.  Using a meter stick, we will measure the length of the platform and the height of the platform at the back of the ramp.

a) Draw a neat diagram of the experiment with all relevant parameters labeled.

b) Draw a free body diagram of the penny with an appropriate coordinate system.

c) Write Newton's Second law for both the x and y axis.

d) Solve the equations in part c for the coefficient of friction in terms of the measurements that you'll take with the meter stick when performing the experiment.

Method 2

For the second experiment, we want the relationship between the coefficient of friction and the angular velocity of the platform.  We can't measure the angular velocity directly.  Instead, we'll use a stopwatch to find the number of seconds it takes the platform to complete 10 revolutions.  We will also use a meter stick to measure the distance from the center of the platform to the penny.

a) Draw a neat diagram of the experiment with all relevant parameters labeled.

b) Draw a free body diagram of the penny with an appropriate coordinate system.

c) Write Newton's Second law for both the x and y axis.

d) Solve the equations in part c for the coefficient of friction in terms of the measurements that you'll take with the meter stick and the time on the stopwatch when performing the experiment.

UST Physics, Johnston, Ruch


