Measuring Earthquakes

Purpose

Students will learn how earthquake magnitudes are measured by creating a model seismograph. They will use a Current Probe to monitor the movement of a swinging magnet in a coiled wire. The shaking of a table will model the movements of the ground during an earthquake. By recording variations in the current, they will produce a graph of the movement of a shaking table.

Time Requirements

one 45-minute class period

Advance Preparation

•
Choose locations where students may set up their seismographs. 

•
The model seismograph must sit on a table or chair that can move so that it can record the movement of a table or chair.

•
To save class time, you may wish to pre-cut the wire to the correct length and strip the coating from the ends. 

•
Be sure the EasyData application is installed on the graphing calculators.

Materials

•
The magnets used for this activity must be strong to obtain good data. An inexpensive method is to use ceramic disc magnets placed side-to-side to form a cylinder. About 25 to 30 discs will be needed for each setup. 

•
A strong cardboard or plastic tube, about 10 cm long with a 3-cm inner diameter is needed for each model seismograph.

•
Students often have trouble producing a good wire coil. Cardboard tubes can be used for the core if they are strong, but the wire might easily slip as students are winding it. One solution is to use a replacement cover for a small paint roller. A typical trim roller replacement is a plastic cylinder, about10 cm long. The fuzzy covering on the roller prevents the wire from slipping as the student makes the coil, and the inner diameter of the cylinder is wide enough to allow the magnet to freely swing inside.

Safety Information

Remind students to review all safety precautions in the lab and to observe laboratory rules.

Teaching Tips

•
Students should work in small groups to create the model seismographs. Encourage them to repeat measurements to observe how various types of movement affect their graphs.

•
It isn’t necessary for students to completely understand electromagnetic induction in order to perform this activity, but they should realize that the movement of the magnet in the coil produces a current. Remind them that the magnetic field around a bar magnet is strongest near the ends, so a stronger current is induced if the magnet moves near one side of the coil rather than all the way through it. 

•
Remind students that there are various types of seismographs. In this activity they will model just one type.

•
If you would like to pre-measure lengthsof wire, be sure to measure them using a tube with the same diameter that thestudents will be using.

Extensions

In actual seismographs, vertical movement is measured in additional to horizontal movement. Have students work in groups to develop a model seismograph that will simultaneously measure horizontal and vertical movement. If they have difficulty developing an idea of their own, you might suggest that they suspend a magnet from a spring so that it hangs down into a wire coil attached to a current probe.

Pre-Lab Answers

1.
Possible answers: to determine an earthquake’s magnitude, to determine the epicenter of an earthquake, to learn more about Earth’s inner structure

2.
A seismograph is an instrument that measures Earth’s movement during an earthquake.

3.
A current can be produced in a coiled wire by moving the magnet in and out of the center of the coiled wire.

A sample graph of model seismograph data is shown below.

