The Vibrating Spring				Name:  _______________________

Written reports must have (a) a title, (b) the purpose (what is the experiment investigating?), (c) a description in words of the experimental method, (d) your data (clearly labeled), (e) a conclusion. This summarizes the experiment and lists some precise sources of uncertainty. This doesn’t necessarily mean mistakes – and “human error” is not specific. You want to think about what factors may have caused your measurements to deviate from the true numbers.  The conclusion should respond to the purpose statement.  Whatever you submit should be separate from this page.

[image: ]BEFORE we start, let’s discuss the following things.  These questions will help you write your report.
Please complete the quiz question online. In it, you’ll think about this. In a mass/spring system (shown at right), what things can you change with this setup that would affect the period?


The online quiz contained a question about how to measure the thickness of a piece of paper. Given an idea one can think of there (I’ll clear it up if needed), can that help you think of a way to more accurately use a stopwatch to measure the period of a mass/spring system? Are there potential problems with this method?


Given concerns about decay, which variable should we vary first, while controlling the others?

[bookmark: _GoBack]Visit this page (or search “phet mass spring”).  Even the “intro” setup is enough, but “lab” gives you more options for mass. You can play around with the experiment and timing devices.
Q1: When you get a hang for this, test BOTH the amplitude and mass variables. Record on paper or document somehow the ways in which you changed those variables (keeping others constant). Did changing those affect the pendulum period at all?
Q2: Did any other variables affect the period? How do you know?


Let’s do a more complicated variable now in detail (mass).  We will measure the period of five different masses (record in kg!).  You’ll type a table of this data in your report, but you can use this page to record.  Make columns for mass, whatever times you measure/calculate.  Recall “t for all periods” is used if you’re timing multiple periods in a trial – that’s a raw stopwatch reading, then you divide by number of periods you counted to get T.
The last column looks weird, I know. Basically, to get it, take the T for a single period, and square it. The (s2) is simply the units of this column.

	mass (kg)
	t for all periods (s)
	T – one period (s)
	T2 (s2)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Notice that the T numbers do not go up very consistently, but the T2 numbers do.  That’s because m and T2 have a linear relationship.
[image: http://www.mathplanet.com/media/38362/slope01.png]If you have spreadsheet access like Excel, you can use your computer to plot this data.  Do that.  Put the masses on the x-axis and time squared on the y-axis (Put the mass numbers in a column and the time squared numbers in the next column over.  If you highlight all that data, your software chart options should be able to make a scatter plot for you.)  If you can right (or command?) click on a data point, you should get the option to add a trendline and even find an equation!  See my supplemental instructions on Canvas for help.  If you don’t have a plotting program, you’ll have to graph the data by hand and sketch a best-fit line on your own, then find slope by calculating the rise over run.  See the picture below.
Slope = (rise) / (run)
Remember in a linear equation of the form

the number in place of “m” is the slope and “b” is the y-intercept.
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