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String Waves Units Lab
When you pluck the end of a string stretched between two posts, you see a "pulse"
travel along from where you plucked it, bounce off the far end, and come back to
you. We would like to figure out an equation that predicts how long it takes for this pulse to travel the
length of the rope. This equation would be useful for figuring out the Force fo tension in the rope. It could
also be used to tune a guitar, since this same traveling pulse is what makes a guitar string vibrate and make
noise.

. 1 What is the equation that you came up with on the homework to determine the Time?

You will use the same rope for all trials in this experiment; we can compare the results across all the
different groups to be sure that the different ropes affect the results in the expected way.

. 2 What is the mass of your rope, in kg? Note: The three-beam balances measure mass in grams, not
kilograms. So, you need to divide the balance reading by 1000 to get it into kg.

. 3 What is the length of your string, in m?

For this experiment, there are several jobs that you need to do in your group:
Someone has to hold the rope against a chair or other rigid object at the far end. They will pull it tight
or loosen it to change the Force pulling on the string.
Someown has to hold the spring scale, preferably bracing it against a chair or other solid object, with
the hook sliding freely in the scale and the rope hanging off the hook. They will read the scale reading
before each trial.
Someone needs to pluck the string near the scale, telling the timer when to start timing, and then count
the five clicks out loud so that the timer can pick up the rhythm and hit the button at exactly the right
time to stop it.
Someone needs to keep time with the stopwatch. This should be someone with quick reflexes and a
good sense of rhythm.
Everyone needs to record the data from each trial. But it might work better for you to have just one
person keep data as you are doing the experiment, and then share it with the others at the end of class.

The timer job can be combined with someone else if necessary. You will have to work very efficiently as a
team in order to collect enoug data by the end of the period. Teamwork like this is a common requirement
of scientific work.



In the table below, record how much force you were pulling the string with before each run, and then how
much actual time it took for the pulse to go once across the rope. Remember, you are timing how long it
takes for five "clicks", then dividing by ten, to get the time taken to travel one rope length.

Using the mass and length you recorded on the front, and the force for each trial, you can calculate the
predicted time, that is, the time our hypothesis equation would predict. Comparing this time to the actual
time will let you figure out how to fix your equation.

By ratio, I mean the number, in each trial, that you would have to multiply your predicted time by to get it
to match the actual time.

Force (kg m/s²) Predicted Time (s) Actual Time (s) Ratio

Homework: As you did in the pendulum lab, analyze your results and determine how the equation should
be revised. This lab sheet will be turned in for a pop quiz grade.


