

Terrabagga Activity Using a Magnetometer

Adapted from a TOPS Terra Bagga activity by Dave Mastie (Ann Arbor, MI) 

Type of Lesson: Model/Hands-on Activity/Discussion 

Time Needed: 45 minutes (with extensions, could take 1-2 class periods) 

National Standards Addressed

Earth and Space Science, Grades 5-8: The solid earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic core. 

Earth and Space Science, Grades 5-8: The earth is the third planet from the sun in a system that includes the moon, the sun, eight other planets and their moons, and smaller objects, such as asteroids and comets. The sun, an average star, is the central and largest body in the solar system. 

Earth and Space Science, Grades 9-12: Movement of matter between reservoirs is driven by the earth’s internal energy and external sources of energy… 

Science and Technology, Grades K-4: Tools help scientists make better observations, measurements, and equipment for investigations. The help scientists see, measure, and do things that they could not otherwise see, measure and do. 

Physical Science, Grades K-4: Magnets attract and repel each other and certain kinds of other materials. 

Unifying Concepts and Processes, Grades K-12: Models are tentative schemes or structures that correspond to real objects, events, or classes of events and that have explanatory power. 

Quick Summary of Lesson

This activity models real-world uses of a magnetometer instrument. Students will see how magnetic fields of the planets and moons are found, and by completing extensions, how sea floor spreading is related to magnetic reversals and how some ore deposits are found. 

Materials for each group

1 paper grocery bag made from recycled materials (these bags will break down the best)
1 dead D-size battery
2 ceramic donut magnets, 1 and 1/8 inch in diameter
masking tape
3 rubber bands (size 64 will work best)
marker or thick pen
magnetometer instrument
paper
student worksheet available in Student Activity Sheet section below 

Procedure

Each group of students will build their own world. This will be a planet or moon that has a magnetic field. If the students run into trouble, have them take a look at our photo page for help!
1. The first step in building a world with a magnetic field in it is to create the dipolar magnet that will go inside the world. Take the two magnets and place them on top of each other so that the magnets are attracted to each other. Now without flipping either magnet over, place the top magnet on the top of the battery. Tape this magnet in place. Place the bottom magnet on the bottom of the battery (remember, the side that was facing up, should now be against the casing of the battery). Tape this magnet in place. 

2. The next step is to turn the paper bag inside out! This is to create a clean surface that will be labeled later on. Work the bag by crumpling it and folding it. 

3. When the bag is turned inside out and is pretty workable, place your battery (with the magnets taped on) inside the paper bag. It does not matter which way the battery is facing. Work the paper bag around the battery to create a nice smooth (fairly round) world. 

4. Now it's time to put the rubber band markers on your world. The first rubber band can just be placed wherever it's most needed to hold your world together. Just stretch the rubber band around your world. 

5. Now stretch one more rubber band across your world. This rubber band should meet at right angles with the first rubber band so that your world is now split into 4 equal segments. Pick one of the intersections of your two rubber bands to be the geographic north pole. Make sure the north pole is facing up. 

6. Now it's time to label parts of your world. Note that the rubber bands make a "t" when looking down on the north pole. The right arm of the "t" is the prime meridian. Label the rubber band with a 0 because the prime meridian is at 0 degrees longitude. You have just created your world's first longitude line! Now on the left arm of the "t", write a 180 on the rubber band. This is the international dateline or 180 degrees longitude. Now, one of your rubber bands is done being labeled. 

7. Now turn your world so that you are looking at the prime meridian. Everything east (right) of the prime meridian all the way to the international dateline is the eastern hemisphere. Everything west (left) of the prime meridian all the way to the international dateline is the western hemisphere. Label the part of your (unlabelled) rubber band that lies in the eastern hemisphere 90 E, because it represents the longitude of 90 degrees east. Label the part of that same rubber band that lies in the western hemisphere, 90 W, because it represents the longitude of 90 degrees west. 

8. It is time to add the third rubber band to your world. This rubber band should stretch across both of the other rubber bands meeting those rubber bands again at right angles. This rubber band is your world's equator, so it should be stretching across the middle of your world. Once that rubber band is in place, label that rubber band equator. Everything above equator towards the geographic north pole is the northern hemisphere and everything to the south of the equator is the southern hemisphere. Your world should now have 8 equal segments. 

9. It's time to label the 8 segments. The segments in the northern hemisphere should be labeled 1-4 with segment 1 being between 0 and 90 E. Segment 2 is then between 90 E and 180, segment 3 is between 180 and 90 W and segment 4 should end up being between 90 W and 0. The segments in the southern hemisphere should be labeled 5-8 with segment 5 being below segment 1 and so on so that segment 8 is below segment 4. 

10. On a piece of paper, write down your group members' names. Label the top line of your piece of paper World Information Sheet. Now, name the world you've created. Make sure to write that name on your world somewhere (at the geographic south pole of your world would be good). Write down the name of your world on your piece of paper. With your magnetometer, test to see where the magnetic north pole of your world is. The magnetometer end labeled north should dramatically point in where the magnetic north pole of your world is. On the piece of paper, write magnetic north pole = segment number where the magnetic north pole is. Find the magnetic south pole of your world. On the piece of paper, write magnetic south pole = segment where the magnetic south pole is. Turn your piece of paper into your teacher. 

Student Activity Sheet

Please click here for student activity sheets. All activities on the Windows to the Universe site may be printed and reproduced if being used for educational purposes. 

Notes to the Teacher

Have students work in groups of 2-3 for this activity. 

The dead D-size batteries in this lesson are used for their steel casing. Most recycling centers that have battery recycling will gladly let you take a bagful of dead D batteries home with you for free. The battery with the donut magnets taped on create the "bar magnet" found in the core of many of the planets and moons. The donut magnets used for this activity can be found at Radio Shack stores across the nation. These magnets have a definite north and south pole - with the top face of the magnet being one polarity and the bottom face of the magnet being the opposite polarity. 

A simple assessment exercise can be done when all of the groups have created their worlds and have found where the north and south magnetic poles of their worlds are. After students have brought you their sheets of paper with their world's information on it, tell the students to place their worlds on their lab tables or desks. Now, have students go around to each world and use their magnetometer to find the magnetic north and south pole of each world. Have them complete the following worksheet to turn into you. The answer key should be the World Information Sheets they previously turned into you! 

This activity brings up many interesting points of discussion. You may choose to discuss with your students lines of longitude and lines of latitude. You may choose to discuss why geographic and magnetic poles don't always line up. Or you may choose to discuss what a magnetic field around a planet or moon tells us (magnetic fields point to convection of molten material in a body's interior and this in turn could mean the body has tectonic activity or volcanic activity). It is at least important for the students to know that most planetary space missions carry magnetometer instruments. The magnetometer instrument the students built and used is just a simplification of the magnetometer instruments that get launched into space onboard spacecraft headed to Mars, Jupiter and beyond! 

Other uses of the magnetometer instrument can be explored using our Magnetometer Extensions activity. 

Need More Information? Try Using Windows to the Universe
Please use these links for further ideas or more information:
Build the magnetometer instrument
The Earth's magnetic field
The force of magnetism
Magnetic field
Magnetic material
Magnetism overview
Magnetometer extensions activity 
Planetary magnetism
Solar System formation
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