
Friction Lab
We've just learned that any time that two surfaces are in contact with each other, there is a force of friction
between them, a force that tries to keep them from sliding past one another. The size of the friction force
depends on how big the normal force is; after all, the harder the two surfaces are pressing against one
another, the harder it will be to slide them. To find the size of the friction force, you multiply the size of the
normal force by a number µ, the "coefficient of friction," which is different for every pair of surfaces. The
coefficient of static friction, determining the force it can produce to keep two surfaces from starting to slip,
is usually less than the coefficient of kinetic friction, determining the force pushing back against movement
that is already happening.

Force Symbol What is it? Direction is... Size
is...

Friction
When two surfaces are pressed against one another, this force resists
them trying to slip. The "coefficient of friction" µ is different for
every pair of surfaces.

Opposing the
force or
movement.

µFN

1. Finding the Coefficients of Friction

For this lab, you will use a block of wood that has felt glued to the bottom of it to make an even surface for
friction. You will also need a single spring scale (5 N).

1. What is the weight of your block?

2. The first step is to find the coefficient of static friction. We will do this by seeing how much force it
takes to get the block to move. Pull horizontally on the block with the spring scale. How much force
does it take to get it to move?

3. The friction force that you just measured is equal to the coefficient of static friction times the normal
force. What is µs?

4. Now, pull the block along the table at a constant speed. What force does it take to do this?

5. What is µk, the coefficient of kinetic friction?



2. Increasing the Weight

The coefficient of friction is supposed to be determined just by the two surfaces involved. If we pile more
weight on top of our block, µ should be unchanged. Of course, the force of friction will increase, because
the normal force needed to support the block increases; however, the ratio of the normal and friction froces, 
µ, should not change). We're going to test this out in this part of the lab.

1. Fill in the top row of the data table below with your normal force, start force, µs, drag force, and µk
from the previous section.

2. Get four bean bags. You can place these on top of your block to increase the weight.

3. Starting with one bean bag, find the weight of the block plus beanbag. It is easiest to do this if you
hang the block from one of its sides and place the beanbag on top of it. What is the weight?

4. Fill in the normal force in the next row of the table.

5. Put the block on the table, with the beang bag on it, and pull it with the spring scale until it starts
moving. Record the force needed to start it moving as the "start force."

6. Calculate the coefficient of static friction and write it into the table. (µs is equal to the start force
divided by the normal force).

7. Record the force required to drag the block along at a constant rate as "drag force."

8. Calculate the coefficient of kinetic friction and write it into the table. (µk is equal to the drag force
divided by the normal force).

Normal Force Start Force µs Drag Force µk



3. Friction on an incline

One of the useful things about friction is that it prevents things from
sliding down a tilted surface. However, if the surface gets steep enough,
friction can't stop you. Remember, the friction force is proportional to
the normal force, and the normal force is only big enough to balance
whatever part of the weight is trying to pull the object through the
surface.

Place your block on your table. Tilt your table until the block starts
sliding.

1. Measure the angle θ between the vertical and the normal. This is
also the angle that the table is tilted up by.

2. What is Fg, the weight of this block?

3. What is the into-the-table component of that force, Fgcos(θ)?

4. What does this mean the normal force must be?

5. What is the along-the-table component of that force, Fgsin(θ)?

6. What, then, must FF be?

7. FF should also be equal to µFN. What µ should you use, static or kinetic?

8. What is the friction force given by µFN?

9. Is this close to what you found by observing that it balances the along-the-table component of Fg?



4. Friction can Change its Direction

Many of the forces that we know about can change their size to respond to some new force and keep the
forces on an object balanced. For example, the normal force supporting an object grows bigger if you push
down on the object; the table the object is sitting on will provide as much force as necessary to resist letting
the object go through it.

Friction is somewhat unique in that it has a maximum size. With a normal or tension force, the only time
that the force fails to balance another force is when something unusualy happens, like the table breaking or
the rope snapping. A friction force, on the other hand, is only able to resist up to a point; it can exert no
more force than µFN.

1. Tilt your table at an angle about midway to the angle needed for the block to start slipping. You may
want to prop it up on something (like a book placed on the edge of the next table).

2. Place your block on the table. You might want to put a few bean bags on it as well; this will simply
make it easier to read the scale, but won't affect your conclusions.

3. You are going to try pulling the block both up and down the table. In what direction do you think it
will require less tension force to get the block moving?

4. Pull upwards on the block, and record below the force needed to get it moving, and the force needed
to keep it moving up the ramp at a constant rate.

Start force: Drag force:

5. Do the same thing, this time pulling the block down the ramp.

Start force: Drag force:

6. Draw force diagrams for both these situations, pulling up and pulling down:

7. What is the maximum size of the friction force?

8. What is the along-the-ramp component of the gravity force?


