
Magnetic Fields

Title: Mapping Magnetic Fields

Introduction:

· Magnets and the existence of magnetic fields have been known for over 2,000 years.  Both the Chinese and Greeks are given credit for discovering magnetism in magnetic rocks called lodestones.  In fact, the Chinese were early pioneers in navigation when they discovered that slivers of these stones would orient themselves in the northerly direction.  

· All magnets have two poles, a North and a South.  Should you break a magnet in half, you will wind up with two more magnets.  Magnets exert forces on one another such that like poles repel and unlike poles attract.  Magnets are attracted to a special class of metals (Iron, Cobalt and Nickel) even if they do not have any magnetic properties by themselves.  These metals, when placed in the presence of an external magnetic field, will also take on properties of a magnet.  This phenomenon is commonly observed with paper clips where one becomes attracted to another even though the latter is not in contact with the magnet itself.  

· The forces of attraction and repulsion can be shown through magnetic field lines, which in many ways are similar to electric field lines.  The magnetic field lines are most concentrated at the poles where the strength of the field is also the greatest.  The direction of these lines is from North to South just like they go from positive to negative for an electric dipole.  Similarly, like electric field lines, they never cross.

Objective: 

· To map out magnetic fields over several different configurations.

Materials:  

· Paper

· 2-Magnets

· 1-Compass

· Pen or pencil

Procedure: 

1. Place a magnet or magnets on a sheet of copier paper and trace around them (See the diagrams attached).

2. Label the poles of the magnet(s) on the sheet of paper.

3. Start by placing your compass on top of the magnet and record the direction it is pointing. _____
4. Then place the compass next to the magnet and mark a point on the paper at both the tip and tail of the compass needle. See Drawing #1.
5. Relocate the compass so that the tail of the compass needle now points where the point you previously made is for the tip (see Diagram #1 below).  Place another point where the tip is.
6. Repeat this process until a magnetic field line can be drawn continuously from the North pole of the magnet(s) to the South pole of the magnet(s).  Note that some lines may extend off the page.
7. Draw a minimum of 8 magnetic field lines per drawing.  

· Make sure there is at least 15 cm (~6 in) ( between the two magnets in drawings 2 and 3.

· Make sure that the majority of your field lines are concentrated at the end of the magnet for those drawings with the paperclip and nail.

8. Repeat this procedure for all the attached drawing configurations.

Analysis:

1. How do the magnetic field lines of two bar magnets compare to the electric field lines of an electronic dipole when the poles of the magnets facing each other are not alike?  Make sure you are descriptive in your comparison. See Drawing #3. Incorporate a comparative sketch to support your statement.
2. How do the magnetic field lines of a bar magnet compare to the electric field lines of two like charges when the poles facing each other are the same? Make sure you are descriptive in your comparison. See Drawing #2. Incorporate a comparative sketch to support your statement.

3. How does the loop affect the magnetic field of the magnet? Describe how the magnetic field of the magnet itself is changed.
4. How does the nail affect the magnetic field of the magnet? Describe how the magnetic field of the magnet itself is changed.
5. What happened when the compass was placed on top of the magnet? Describe what happens, including the orientation of the compass.
6. Does the force of the earth’s magnetic field affect the drawing of the lines?  Explain.
Error Analysis & Conclusions:
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Drawing #2

















Drawing #1





Direction of magnetic field lines.





Compass





Drawing #4





Drawing #3
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Paper clip or metallic loop

















Drawing #5





Nail
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