PHYSICS

ELECTROSTATICS

ACTIVITY 1

Separating Charges & Forces between Charged Objects

Perhaps the most widely experienced and recognizable natural phenomenon,

besides those produced by gravitational forces, are generated by charged particles. From

the tiny microchip to an electrical storm that covers hundreds of miles; forces caused by

charged particles and moving charged particles effect our lives every day.

PURPOSE OF ACTIVITY: We will begin our study of electrostatics with a series of

activities designed to make us explore the nature and interaction of charged

particles. As you perform each activity, make sure you and your partner make

thorough and complete observations and then write them down in this packet.

MATERIAL: Foam plate, metal plate, foam pad, wool, fur, straw, plastic rod, scissors,

tape, ring stand, foam cups

CHARGING BY FRICTION

1. Get some paper dots and scatter them on the table. Rub a plastic straw on a piece of 

    wool or fur and bring the straw near the paper bits.

    Describe your observations.

    Does distance have an effect on what happens?

    How can you tell if distance has an effect?

2. Repeat step one, but this time use something made of metal (i.e. metal pan or

    keys) instead of a straw. Describe your observations.

3. Repeat step one at least three more times using other objects in place of a

    straw. Describe your observations. Can you make any conclusions?

4. Rub a plastic rod with a piece of wool or fur and bring it near a stream of

    moving water going through a Buret. Describe your observations.

5. Tape a long piece of string to the bottom of a foam cup and tape the other end

    of the string to a ring stand (if the ring is not long enough – tape a metric ruler on the 
   
    ring to extend the distance of the cup from the stand). Rub the hanging cup with wool 
  
    or fur, rub another foam cup with wool or fur, and slowly bring the second cup near the

    hanging cup.

    Describe your observations.

    Does distance have an effect on what happens?

6. Rub the cup with the wool or fur again. But this time slowly bring the wool or

    fur near the hanging cup. Describe your observations.

7. The suspended cup is acted on by three forces; gravity pulling down, tension

   from the string pulling up, and the electrical force from the charged cup.

   Bring a charged cup in close to the hanging cup so the hanging cup starts to

   move away and the string is no longer vertical but at an angle. Are you able

   to keep the hanging cup in a stable position with only one charged cup or is it

   difficult to keep the hanging cup stationary? With two charged cups instead?

8. Arrange the hanging foam cup so it is only a centimeter above the table. Place

   several other foam cups on the table in a circle around the hanging cup.

   Charge each cup. Describe how the hanging cup interacts with the other cups

   when it is pulled to the side and released. This experiment is analogous to

   atomic scattering experiments. You can vary the mass of the swinging cup by

   adding a few pennies to it. Describe your observations.

9. Rub half of a foam plate with fur or wool. Bring it near the hairs on the back

    of your hand or arm. Can you detect which part of the plate was charged?

    How?
PHYSICS

ELECTROSTATICS
ACTIVITY 2

Triboelectric Charging Lab

When two materials with different affinities for positive and negative charges are rubbed together or separated, one may end up with an excess of negative charge giving the materials a net negative and positive charge. This will occur to some extent with any two materials, but the results may not be obvious unless the materials are good insulators. This process is called triboelectric charging. The actual mechanisms of frictional or contact charging are complex and not fully understood and depend on the nature of the materials, surface impurities, moisture, etc. and may involve both the motion of electrons and ions. The contact between dissimilar surfaces seems to be the important feature, with rubbing acting to increase the number of contact points.

PURPOSE OF LAB: We will develop a triboelectric series for four common substances.

A triboelectric series is a ranking of materials showing their relative affinities for

negative and positive charge when rubbed together. We will determine which

substance has the greatest affinity for electrons and which has the lowest affinity. 

PROCEDURE:

1.  Rubber has a very high affinity for electrons; therefore we will be using a rubber balloon for our “standard.”  When a rubber balloon is rubbed with fur or silk it will steal electrons from the other material and become negative.  You will hang an inflated balloon on a string from a ring stand.  Rub it with fur or silk to “charge” it.
2. Select two materials and rub them together to “charge” them.

3. Bring one near the charged balloon – DO NOT TOUCH IT.  Use the behavior of the balloon standard to determine if the object is positive or negative.  Do the same thing with the other object.  

4. Record your data for 8 pairs of materials.

5. You may need to re-charge your balloon after 2 or 3 tests.

6. Determine the Triboelectric Series for the materials you used.
TRIBOELECTRIC SERIES DATA
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This lab has been developed from a PTRA workshop on electrostatics written by Robert

Morse. Robert Morse wrote the design of the electrostatic compass and the introductory

paragraph.
