TAP 521- 4: The 1/r hill: Slope and force

Mapping potential

The 1/r hill is a gravitational model showing how the electrical potential varies round a charged particle. One way up for the variation round a positively charged sphere, invert it for a model of the variation round a negatively charged sphere.

As the elevation of the hill above the bench top represents the potential, so the steepness of the hill represents the field.

Remember
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You can investigate these field values by looking at the accelerations of a suitably chosen probe - a ball bearing.

You will need:

· 1/r hill

· ball bearing

Potential varies radially
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Move across the surface, staying at a fixed gravitational potential energy. What does this correspond to in the electrical case? What shape do you make, as you move across the surface following this rule?

Now try moving across the surface so that the gravitational potential energy changes as much as possible in as small a distance as possible. What shape do you make now, as you move across the surface?

Field is potential gradient
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Hold a ball bearing on the surface. Release it and compare the potential gradient with the acceleration. Repeat for several different positions. How does the steepness of the slope fix the acceleration? Why is the acceleration a good measure of the field? Remember that this is just a gravitational model. Can you sketch the corresponding situation for the electrical case?

You have

1. Looked at 1/r variation in potential.

2. Compared a model with the thing being modelled.

3. Thought about the connection between field and potential.

Practical advice

Handling a 1/r hill in the way suggested allows students to show their understanding of some of the more subtle ideas in this chapter physically. Students might usefully have one hill between four and use the questions as a basis to present a mini-lesson on the 1/r hill to their peers, each section being repeated twice.

External reference

This activity is taken from Advancing Physics chapter 16, 210P
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