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A.P. Physics B & C – Coulomb’s Law with an Electronic Balance

Purpose: To investigate the relationships given in Coulomb’s Law as well as observe various electrostatic conditions when factors are changed.

Materials: 3 metalized sphere ornaments glued to a Plexiglass handle, electronic balance, electrophorus device (Pink Styrofoam insulation, wool, pie tin taped to a Styrofoam cup)

Part I- The force is inversely proportional to the square of the distance

Procedure:

1) Place one of the spheres on the electronic balance and “Tare” the balance.

2) Mount another sphere 10 cm above the sphere on the balance. The distance is measure from the surface of each sphere.

3) Charge the Pink Styrofoam by wiping it forcefully with a piece of wool.

4) Holding the tin plate by the Styrofoam cup, place the tin plate on top of the Pink Styrofoam. Touch the tin plate to ground the pie plate of negative charge, leaving it induced positive.

5) Bring the plate near the sphere to charge it.

6) Do this for both spheres.

7) Measure and record the mass for a displacement of 10 cm.

8) Quickly move the mounted ball upward taking displacement and mass measurements up to 30 cm. Try to get as many values as you can.
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On the graph below, sketch your results.
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Does the graph show the relationship between force and distance?

If so, Explain in detail.

Part II – Measuring the charge and voltage

a) A Volt is defined as the amount of energy PER charge. How would this definition look as a formula? Also, What is another unit for voltage other than VOLTS?

b) What is the basic formula for work? What does the “x” represent? What other symbol could we use instead of “x” in this case

c) What kind of force do you think is at work here?

d) Substitute the formula for work as well as the force in part “c” into the equation you derived in part “a”.  Simplify completely.

Procedure:
1) Arrange the 2 spheres so that they are 9 cm apart.

2) Charge each with electrophorus.

3) Measure and record the Electric force.

Electric Force _________________

Using Coulomb’s Law, calculate the charge on each sphere

Using your derived formula for Voltage, calculate the voltage on each sphere

Suppose you touched the top sphere with a 3rd neutral sphere. Explain what would happen to the reading on the scale and why. Draw a picture if necessary. Perform this experiment to verify your prediction and explain what happened in detail.

