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Introduction: Coulomb’s Law allows us to quantify electrostatic forces between two charges.  It is similar to Newton’s Law of Universal Gravitation, which allows us to quantify gravitational forces between two masses:
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The first verification of Coulomb’s Law was made by French engineer Charles Augustus Coulomb.  Using hairs and wires, he constructed a torsion (shown to the right).  The amount of torsion (twisting) required to bring a charged sphere within different distances to a second sphere allowed for the calculation of the constant k.  

Objective:  In this lab, we will calculate the charge q on an individual balloon, and determine the number of excess electrons on each balloon.

Materials:  Wooden dowel, two water balloons, string, balance, meterstick

Procedure:  

1. Find the average mass for the two balloons.

2. Using string, suspend the balloons across a dowel. 

3. Measure the length of the string (L) to the center of the balloon.

4. Rub the balloons in your hair with vigor ( to charge them.  

5. Touch the two balloons together so the charges equalize (or so we hope).  Remember that rubber is an insulator, so the charged surfaces (the area you rubbed on your hair) need to be pressed together firmly to equalize.

6. Release the balloons and allow them to become stationary.

7. Measure (without touching the balloons) the separation distance between the centers of the balloons.

Data:  Record your data below:

Analysis: 

1. Sketch a free body diagram for each balloon:


2. Find the charge -Q on each balloon, assuming that each balloon has the same charge.  SHOW ALL YOUR WORK:

3. Express the value of Q in coulombs (C), microcoulombs ((C), and nanocoulombs (nC).  

4. Calculate the number of excess electrons on a single balloon. 

5. Humans can attain a net charge of –1 (C.  



(a) What is the number of excess electrons on a typical human?



(b) What is the electrostatic force between two humans standing 1 meter apart?
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Torsion Balance





Balloon Setup





* After this lab.
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