Magnetic Force Lab

Graphs only due next class session.  Use an entire sheet of graph paper for each graph. 

Full Lab write-up with neat, smooth graphs is due in a week.  Each graph should utilize an entire side of graph paper and be titled in a way that distinguishes one graph from another, and from all others.  In the Conclusion section, include a section describing in clear, specific, scientific writing what the graphs mean.  

Before you leave class today, make sure you:

· take all your data, 

· do at least one graph (it can be rough, but be able to re-do it neatly)

· know how to *do* all the graphs

Each graph should utilize an entire side of graph paper and be titled in a way that distinguishes one graph from another, and from all others.  

Materials: magnets (ceramic disk), meter sticks, half-meter sticks, duct tape, scales, ringstands & clamps, graph paper, pencils, hot glue.  

Purpose: Find the mathematical relationship ["an equation that relates"] the distance between two magnets (x-axis) and the force of repulsion (y-axis).  

Use two magnets.  Tape one down firmly on the face of a digital scale using one piece of duct tape.  Zero the scale if possible.  Hold another in your hand and notice which side repels the magnet on the scale.  What does the scale read - what are the units (use SI units, not ounces)?  Does this represent the amount of force between the magnets?

Hot-melt-glue the second magnet to the end of a meter stick, positioned so that it will repel the magnet on the scale.  Measurements will be easier if you glue it near the "0" end.  Do not just hold the magnet and measure by hand.  This will not produce accurate results.  

Using a ringstand and two clamps, mount the meter stick so that the magnet is exactly over the magnet on the pan of the scale.  Also mount the meter stick so that it can be easily slid up-and down, varying the distance between the two magnets. Create a reference point next to the meter stick that the distance the meter stick is moved can be measured.

Check that the scale reads zero when the upper magnet is removed. (Use the "Tare" option on the scale.)  If you cannot tare the scale, subtract the weight of the magnet on the scale from all your measurements.  

Move the magnet on the meter stick closer to the magnet on the scale. The reading should increase if the magnets are set to repel. If the reading decreases remove the magnet from the scale and turn it over. Then start over again.

Move the magnet on the meter stick down until the reading on the scale increases.  Use another meter stick or half-meter stick to measure the distance between the centers of the two magnets. (This distance is equal to the distance between the tops of two identical magnets.)

Measure the force on the scale and record your data.

Continue to move the magnets together recording the force of their repulsion versus the distance between their centers. You should be able to devise a way of doing this with the meter stick to which one magnet is glued.

Continue measuring until the two magnets are almost touching, or until the scale maxes out.

Find at least five different data points.  One of your data points should be the maximum distance away from the scale that you get a scale reading.  The last of your data points will be close to the maximum reading on the scale.  Now find four points in approximately equally spaced in between.  Work quickly, but select your points carefully so you get a smooth graph with the points about equally spaced, and be sure your measurements are accurate.  

Use an entire sheet of graph paper for each graph.  Choose scales on the axes on the graph paper so that your data points cover most of the area of one side of graph paper.  (Don’t have your points all crowded together.)  Draw a smooth curve that approximates the relationship.  Your curve does not have to go through any data point, but should be close to all of them.  

After You Make Your First Graph

Is your graph a straight line, or a smooth curve?  Can you determine the mathematical relationship between distance and force from this graph?

Make a graph of the log of the force vs. log of the distance.  Again use nearly all of one side of the paper to plot your data.  You should get a nearly straight line.  Measure the slope of this line, it should be about –4.  What does this imply about the mathematical relationship between force and distance?  Use your knowledge of logs and the log laws to answer this question.  

Bring these two graphs to class on Thursday.  The completed Lab Report is due the Monday we return.  

There will be a question on the Final, which you will only be able to answer if you understand this Lab.  

