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A horizontal rod of mass m and length L is aligned in a N-S direction carrying a current | toward

the N. When a uniform B field is applied to the entire length, the magnetic force on the rod
keeps it suspended at rest. Find the minimum B necessary.
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MAGNETIC INTERACTIONS El\:
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I. The magnetic force on a current-carrying wire in a magnetic field

Obtain the following equipment:

* magnet

+ wooden dowel Wooden dowel
* ring stand and clamp
* battery

* two paper clips

* two alligator-clip leads Wire

* 30 cm piece of connecting wire (stripped at ends)
* magnetic compass

* enlargement showing magnet and wire

Hang the connecting wire from the paper
clips as shown so that it swings freely. Do
not connect the wires to the battery until
told to do so.

Ring stand

A. On an enlargement of the figure below, sketch field lines representing the magnetic field of
the bar magnet. Show the field both inside and outside the magnet.

On the diagram, indicate the direction of the current
through the wire when the circuit is complete.

Predict the direction of the force exerted on the wire by the
magnet when the circuit is complete. Explain.

out oF Yhe pase

Check your prediction. (Do not leave the battery connected
for more than a few seconds. The battery and wires will
become hot if the circuit is complete for too long.)

B. Make predictions for the following five situations based on what you observed in part A.

Check your answers only after you have made all five predictions.

1. The magnet is turned so that the south pole is near the wire while the battery is
connected.

Prediction:
Observation:

2. The leads to the battery are reversed (consider both orientations of the magnet).
Prediction:

Observation:
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Pretest: Magnets and magnetic fields Name Pretests
145

1. Ateach of the four labeled points (A-D), sketch a vector representing the magnetic field around
the bar magnet.

2. A second bar magnet identical to the first one is placed to the left of point A. (See figure below.)
At each of the four labeled points (A-D'), sketch a vector representing the net magnetic field
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3. Rank the magnitude of the magnetic field at points A, B, A', and B'. If the magnitude of the
magnetic field at any point is zero, state that explicitly. Explain your reasoning. (If you do not
have enough information to determine the ranking, explain what information you would need.)
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