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Lab 2 : Finding the coefficient of friction

What is our purpose? Why are we doing this?

(i) Find the coefficient of friction for an object sliding on a surface. You choose the object and surface. No, actually based on point # (vi) below, we’ll use cardboard on the floor or a desk or lab bench. This way everyone will be measuring something similar.

(ii) Is the coefficient of friction really independent of mass? or Does mass have an effect on the accuracy?

(iii) Optional: What effect does the cleanliness of the surface have? After you have done it once, thoroughly clean both surfaces (with water and soap??) and dry them. Repeat the experiment. 

(iv) Optional: Is the quick and simple method (see * below) of finding ( is any good?

Considerations:

(i) There is no theoretical value to compare your results to. You can get a vague idea of the approximate value of coefficients of friction from tables in the textbook

(ii) Is it o.k. to just do this once? How much data would you need in order to convince a skeptical audience?

(iii) There are a few obvious methods to get something to slide
Quick methods – not high tech: 

1. Push something on a flat surface and release it. Measure the distance and time that it takes to slow down. Use this to calculate (
2. Use a force meter // spring scale to pull an object at a constant speed. Record the force needed to pull it. Use this to calculate (
3. Tilt an inclined plane until an object just starts moving. Record (. Use this to calculate (. (See Friction by Feynmann below). This is a problem if you can’t tilt the plane (e.g. the floor).

High Tech methods:
4.  have a mass hung over a pulley pull the object on a horizontal plane

5. You can also push something and use Pasco to record the acceleration as it slows down. 

(iv) Ways to record acceleration (high tech methods that take more setting up). 
a) Sonic motion sensor. Normally good, but it doesn’t always work reliably. Make sure that you check your data. If your object is not going very fast, you can tape a piece of cardboard onto the sliding object (book, block, etc) to reflect the sound waves.
b) Smart Pulley. Minor problem: make sure that the weight hanging on the other end is not so heavy that it puts a lot of strain on the puny plastic support holding the smart pulley.
c) Ticker tape works – it is very precise, but friction in the ticker tape timer introduces a large error.
(v) If the object is too light it may be sliding on a thin layer of air – reducing friction ( wrong (
(vi) How can we change the mass of the object? We’ll use a piece of cardboard and place masses on it. The cardboard can be bent or made into a box so that it can be pulled or pushed.

(vii) For Feynmann’s quick method below, I wonder if there is an important difference between static and kinetic friction. If so, would this affect the answer? I think that his experiment would only determine the coefficient of static friction. You could compare it to the results from one of the methods in (iii). (s should be equal or slightly greater than (k.

So, in groups of 2 or 3, design and perform a lab to measure the coefficient of friction between cardboard and the floor or desk.

* Friction by R. Feynmann (p12-4, 12-5)

Friction has an empirical formula:   Ff = (FN.  ( is not exactly constant, but good enough for approximations. If the speed or FN gets too big, the law fails because of excessive heat generated.

This formula is empirical because there is no particular reason or theory in physics that produces it. The coefficient of friction is likewise empirical. There is no way to determine what it will be for two surfaces without actually measuring it.

His suggested experiment: 

· Set up a plane inclined at a small angle, ( 

· Place a block of weight W on the plane.

· Tilt the plane until the block just starts to slide. 

· Record (.

· Repeat this again, loading the weight more and find ( again.

· Do this two more times making the same block heavier. Why do we use the same block and not just various mass weights?

