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Inclined Plane Lab

Purpose:

The purpose of this lab is to determine the coefficient of kinetic friction, µ, between an object and a surface.  Also, another purpose of this lab is to determine the tension in the string between two objects.

Equipment:

Inclined Plane or Ramp

Pulley

A Go-car with string attached

Weight to hang from string

Scale for determining mass of car 

Protractor

Calculator

Motion Detector
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Procedure:


Using the equipment stated above, attach the string to the car and weight and measure the acceleration with a motion detector.  The independent variable is gravity, which is always controlled because the gravity on earth is always the same. The variable in this procedure is the distance the Go-Car travels on the ramp. 

Data:

Look at scanned document

Data Analysis:

1. In order for your calculations to be valid, what are you assuming about the acceleration of the two masses? How did you determine and control this assumption?  We are assuming the acceleration is equal, due to the same force of gravity acting on each object.
2. What is the coefficient of kinetic friction, µ, between the object M and the surface of the inclined plane?  What is the tension in the string between the two masses M and m? Do your calculations seem valid? 

µ= 0.0345 N. Tension=0.4769 N.  Yes, these numbers seem valid, because the car was not moving quickly, meaning that the coefficient of friction would not be high. In addition, the rope was taut, but since the weight was only 50g, there was not a large amount on tension on the rope. It is also valid because the results of the distance versus time graph gave us a quadratic equation, which is necessary for the car to be accelerating.

5. Discuss systematic errors.  There could be an error in the data due to the accuracy of the motion detector.  Also, the accuracy of the motion detector is dependent upon an operator, and the operator could have started the motion detector at a different time than when the car was released, causing an error in the reading.  In addition, a simple error could have been in measuring the mass of the Go-car, producing slightly different data.

Distance the Go-Car travels versus Time

[image: image2]
The equation for the line fit to the curve is: s(t)= .1309x^2 +.2635x+.4567

From this equation we derived the acceleration, which equals .2618 m/s^2

Conclusion:

The purposes of this experiment are to determine the coefficient of kinetic friction between the ramp and the Go-Car, and to determine the tension in the rope attached to the rope and Go-Car. All of the data results in this experiment seem believable and correct because the correct formulas were used and the correct values were used. For instance, we first ca[image: image1]lculated the coefficient of kinetic friction and tension of the rope using the value of the masses of the blocks in grams, but realizing that it was supposed to be converted into kilograms, we converted it and redid the calculations.  This made the end results much more believable than our first try.  If this experiment were to be done again, changes such as increasing the time interval of the experiment and increasing the height in which the weight is able to fall would increasing the amount of data collected, thereby increasing the accuracy of the lab. 
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