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Purpose:  This lab’s objective study magnetic fields as an example of vector fields and to draw a diagram of the lines of force using different types of magnets.  

Equipment:  

1. Magnetic field mapping apparatus: magnet mounting board and glass plate

2. Two bar magnets

3. Two horseshoe magnets

4. Flexible refrigerator magnet

5. Small compass

6. Iron filings

7. Paper, un-ruled

Procedure:  

1. The magnetic field mapping apparatus was used to map lines of force between different magnets listed in the equipment list.  The first magnet used was a single bar magnet.  It was traced on to the lined un-ruled paper, and then placed under the glass plate to match the location as drawn on the un-ruled paper.  Next iron filings were scattered over the paper and the iron filings were drawn to the lines of force.  The lines of force were sketched on the un-ruled paper to give a representation of the lines of force.

2. The procedure above was repeated for:  

a. Two bar magnets that had their like poles facing each other.

b. Two bar magnets that had their opposite poles facing each other.

c. A single horseshoe magnet.

d. Two horseshoe magnets with their like poles facing each other.

e. Two horseshoe magnets with their opposite poles facing each other.

3. The procedure above was repeated for the flexible refrigerator magnet except that this magnet was placed on top of the glass.

4. Last, a single bar magnet was placed under the glass and this time a compass was used to find the lines of force.

5. After all of the lines of force were drawn the drawing of the single bar using the compass was used to draw lines of equipotential.  Lines of equipotential are lines that are perpendicular to the lines of force.

Data:  See packet.
Calculations:  


This lab had no calculations.

Questions:

1. If you have two unmarked bar magnets and no other equipment, can you determine with pole of one is N and which is S?


With two unmarked magnets you could only tell which poles matched and which poles were opposite.

2. If you have an unmarked bar magnet and an identical un magnetized bar of iron, how can you determine which is the magnet?

Take the tip of bar ‘A’ and place it in the middle of bar ‘B’, measure the resistance. Next take the tip of bar ‘B’ and place it in the middle of bar ‘A’ and measure the resistance.  Whichever bar has a stronger resistance, then the bar that is perpendicular to the other bar is the magnet.  The forces are stronger at the N or S pole and therefore the bar that is perpendicular’s pole is going to generate more resistance.

3. Make a general statement about the region of the greatest intensity of the magnet force, true for all cases.
Each magnetic field is stronger at the pole than half way between them.

4. How does the field map made using the small compass compare to the corresponding one made by using the iron filings?  Should they be the same?

The mapping is very similar however; using the compass it is difficult to keep the compass in the correct position of the line of force.  Yes these two should be the same.

5. How does the presence of the keeper alter the magnetic field of the horseshoe magnet?

The keeper absorbs the poles lines of force therefore diminishing their affects on the iron filings.

6. It would be a bad idea to put your mechanical watch close to a strong magnet.  Why?

A strong magnet would attract all of the metal inside the watch and cause it to top functioning.  The magnetic fields applied from the strong magnet will impose a residual magnetic field on the parts of the watch as well.

Conclusion:

The results of experiment were as expected.  The iron filings were drawn to the lines of force in all magnets.  When mapping two bars or two horseshoes with like poles near each other the each magnet’s lines of force were as if the other magnet were not even there.  When mapping two bars or two horseshoes with opposite poles near each other the magnetic lines of force near the opposite poles were drawn together, pulling at each other.  The refrigerator magnet had very different lines of force.  They appear to have manufactured a magnet with strips of magnets that would not fight each other and yet to hold to the refrigerator.  These experiments had very minor errors as the iron filings found where they were suppose to go on their own.  The only issue was the dispersement of the filings on the page. 
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