
Force at an Angle Experiment

1. Introduction

When one of the forces on an object is pulling off at an angle, and we want to figure out how to balance the
forces on the object, we have to figure out how much that force is pulling in the horizontal direction and
how much in the vertical direction. We know from our unit on vectors that the vector of our force could be
shown as a sum of two vectors, one horizontal and one vertical, as shown below. We want to find out how
large each "component" vector must be. This is called "resolving" a force into vertical and horizontal
components.

To do this, we use the functions "sine" and "cosine," which can tell the length of
a leg of a right triangle relative to the length of the hypotenuse, if one of the
other angles of that right triangle is known. If our force is F newtons at an angle
of θ away from the vertical, then it is equivalent to a horizontal force of size
Fsin(θ) and a vertical force of size Fcos(θ).

For this experiment, we are going to use a block like those you used in the experiment on Friday. You will
also need two spring scales, one 5 N and one of either 10 N or 50 N. Finally, you will need a protractor, for
measuring angles. Retrieve these supplies for your group now.

Use your spring scale to determine the weight of your block (the force of gravity on it), as you did in
the first problem on yesterday's lab. What is the weight?

2. Experimental Setup

The experimental setup is shown to the right. The 5 N spring scale is rested
on the table, with someone holding it in place, and is connected to a short
string. That string is tied, on the other end, to the side of the block. The 10
N spring scale is also connected to a string, tied to the other side of the
block.

3. Procedure

1. Hold the 10 N scale in such a way that the string from the 5 N scale
is perfectly straight (there are many possible angles you could hold it
at).

2. Being careful not to move the scale, have someone read the force
that each scale is pulling with and record them in the table.

3. Still without moving the scale, have someone measure the angle θ of the string.
4. Set aside the equipment for a moment, and do some calculations. Find out how much horizontal force

(Fsin(θ)) and how much vertical (Fcos(θ)) is being contributed by your angled scale. These values
should be close to the force in the other scale and the gravity force, respectively (close meainging
within about .5 N).

5. Repeat the experiment at a new angle.



4. Data Table

Angled ForceHorizontal
Force Size Size Angle Horizontal Vertical

Is it
close?

I'm hoping that you'll be able to try at least three different angles before the end of class. Make sure that
eveyone in your group understands how and why you are using the sine and cosine - don't just let one
person do all the calculator work and have everone copy.

If you've done three and have more time, you can try more angles. Or, if you're tired of that, try to set up
another experiment that deals with a force pulling at an angle.


