 SEQ CHAPTER \h \r 1Lab: Force of Friction
The purpose of this lab is to study the force of friction and to investigate some of the factors which do and do not influence the size of the frictional force.

The basic equipment used in the following investigations consists of a block of wood and a spring scale. When the block is pulled across a surface by a spring scale, the force of friction acts on the block in the opposite direction to the motion. If the block is drawn at a constant speed, then, according to the law of inertia, the forces acting on the block are in balance (i.e. the force exerted by the spring scale is equal in size to the frictional force acting in the opposite direction). We may then determine the frictional force by reading the spring scale.

In order to obtain reliable results, it is very important to learn how to get consistent scale readings. Usually the correct reading is the lowest steady reading while the block is moving at a slow but constant speed. It will help if you hold the scale frame level and parallel to the table top. Try holding the scale with your thumb and forefinger while lightly dragging your little finger across the table top as you pull the block.

Once you have practiced pulling the block across a surface at a constant speed and can obtain consistent readings on the scale, you are ready to begin to collect information on how friction is influenced by the following factors:

Part I: Speed Pull the block across the surface at different speeds and note the force. Is there a noticeable difference in the force from one trial to another? Do you think it is reasonable to ignore the effect of speed on the frictional force?
Part II: Surface area Try pulling the block of wood across the table top in different ways, first with the block laid flat and then on its smaller side. Record your measurements. Now do it again with another set of faces of the block. Record your results again. Does the surface area have a large effect on the size of the frictional force? Do you think it is reasonable to ignore the effect of surface area on the frictional force?

Part III: Type of surface Take some of the strips of material available and pull the block across them, measuring the force needed in each case. How important is the material being used in determining the size of the frictional force? Should the effect of different surfaces be ignored in determining the size of the frictional force?
Part IV: Weight or Normal Force Change the force that presses the surface of the block against the table by placing different masses on the block and pulling it across the table. Do it for 5 or 6 different masses and record the scale reading as well as the total mass being pulled. (You will need to determine the mass of the block.) Next, determine the total Normal force (the weight) in each case by multiplying the mass by the acceleration due to gravity (W = mg). Now plot a graph of the scale reading vs. the weight (Normal force). What does the shape of the graph tell you about the relationship between the force of friction and the Normal force? Is the graph a straight line? If so, what is the significance of the slope of the graph? Can you write an equation for the graph? If so, what is it?
