IB Physics

Simple Harmonic Motion

The period of a simple harmonic oscillator should be predicted by T = 2(m/k)1/2.  Here we will check on this, and learn how to use log-log graphs.

1. You will need a stopwatch, a spring, a set of slotted masses, table clamp, and a meter stick.

2. Calculate the spring constant of the spring using the meter stick and the slotted masses.  Be careful - some of the springs we have have a non zero y intercept on their force-distance graph - that is you can pull on them without their stretching.  They are tightly coiled.  To be exact in your measurements, take several points of Force v stretch distance (Not the length of the spring!) and •find their slope on a graph .  This slope is k, the spring constant.  Make sure that k is in N/m.

3. Put a known mass on the spring and set it in motion.  Time ten full cycles to calculate one.  •Repeat this for six total different masses between 400 and 1000 grams.  •For one mass, do repeated timings of one mass to estimate your timing uncertainty.

4. •Plot a graph of period in seconds vs. mass in kg (horizontal).  •Put vertical error bars on your periods for the first and last points only.  (These should reflect one tenth of the uncertainty estimated in step 3 - why?)  •Plot another graph of log(period in seconds) vs. log(mass in kg).  Find the •slope and •y-intercept of the log-log graph.  •Does the slope reflect the expected exponent in the relationship between Period and Mass?  •Is the y-intercept predicted by the formula for period in terms of mass?

5. There is nothing to conclude - we knew the answer in advance!  Do write the rest up as though it were a formal lab. (i.e. include •Purpose and •labeled diagram of your setup)
