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Balancing Force Lab
This lab will be turned in at the start of class tomorrow and is worth a pop
quiz grade.

When we introduced forces at an angle, we said that it is easier to pull something to the side if your angle is
closer to the ground. This may not necessarily be true: we now know that when pulling a sled, you are
working against the friction force, and that this force gets smaller when you make the normal force smaller
by pulling up on the object.

The goal of today's lab is to determine at what angle it would be easiest to pull a block at. In other words,
we want to find the angle for which the force required to start the block moving is the smallest.

Once you find a group to work with, get a ten Newton spring scale, a block (with a string attached) and 3-4
bean bags. Weigh down the block with you bean bags.

1. What is the weight of your block (with the bean bags)?

2. Suppose you are pulling straight horizontally (at an angle of 90 ° from vertical).
a) Draw a force diagram for this situation.

b) Pull the block horizontally. What is the force required?

c) What is the coefficient of static friction?

3. If you are pulling straight up (0°), then in order to move the block at all you have to lift it off the
table. Draw a force diagram for this situation. What force is required?



4. Now we're going to deal with the case where the string you are pulling with is at an angle. Draw the
force diagram for this situation.

5. As you change the angle, record in the table below what tension force was required at each angle to
start the block moving. Plot those points on the graph. You can also fill in and plot the points for 0°
and 90°.

Angle (°) Force

      

6. Pick one of the angles that isn't 0° or 90°, and draw a force diagram for that angle below. Find the
strength of all forces and components. Do the forces roughly balance?

7. At what angle is it easiest to pull the block?


