Tammy Dudenhoffer & Shannon DeSmet

Demonstration: Dancing Water

Curriculum Connections
Senior 1, Cluster 3: The Nature of Electricity
S1-3-03 Explain how a discrepant event can be used to evaluate the particle model of electricity.

S1-3-05 Investigate and explain electrostatic phenomena using the particle model of electricity.

S1-0-1b. Select and justify various methods for finding the answers to specific questions. (Math: S1: A-1) GLO: C2

S1-0-3a. State a testable hypothesis or prediction based on background data or on

observed events. GLO: C2

S1-0-4e. Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise. (ELA: S1: 3.1.3, 5.2.2) GLO: C2, C4, C7

  Materials Needed to Perform this Demonstration

- Water Faucet

- Sink

- Nylon comb

- Hair

- Ruler

Instructional Sequence
Set-up: Tape the ruler to the top inside edge of the sink behind the faucet. This will be used to measure the distance the stream of water moves.
1. Run a steady stream of water out of the faucet to be about 1.5 mm in diameter. 

2. Ask for a student volunteer that will come to the front of the class to observe the demonstration and report to the class what they observed.  Have the student mark where the stream of water is on the ruler so that they know its starting position.

3. Show the students the nylon comb. Ask them what they think will happen when you bring the comb close to the stream of water. 

4. Holding the comb by the spine, place the comb about 3 inches below the faucet (at about the height of the ruler) and 5 inches away from the stream.  Slowly move the teeth of the comb toward the stream of water.

5. Have the volunteer student report his observations to the class (the stream should not have moved).

6. Ask the students what might happen if you were to brush your hair with the comb.  Record some predictions on the board.

7. With the nylon comb, brush your hair several times in front of the students.  
8. Once the nylon comb has been charged, place the teeth of the comb about 3 inches below the faucet and 5 inches away from the stream.  Slowly move the teeth of the comb toward the stream of water.

9. When the teeth of the comb are one inch or less away from the stream, the student will see the water bend toward the nylon comb. The amount the water that bends can be measured by the volunteer using the ruler.

10. Once the demonstration has been done once, ask the student at the front off the room to tell the class about what they observed.  Before going on, have the remainder of the class come up to the front in small groups of 4 or 5 to watch the demonstration for themselves.  
11. After the entire class has observed the demonstration, ask the students: 

What do you think causes the water to bend?
Is there electricity involved? If so, where did it come from?

(Students should be well into Cluster 3 by the time they encounter this demo, so they will likely answer that there is static electricity produced by the hair and comb rubbing together.  They should conclude that the water bends because of this static charge, but will likely not say that the reason for the attraction is opposite charges attracting.  They will probably answer that the stream of water is neutral and that is why it is attracted to the charged nylon comb. This is due to the fact that they will have only seen the attraction of neutral objects to charged objects with charged particles so far in class, and will think that this is the cause of the movement.)

12. Take the time to explain to students what is actually going on at the Conceptual level (see explanation in Conceptual Understanding section).  It helps to include drawings on the board while explaining to help the students to see and understand what’s happening at the molecular level.

13. After you are certain the students have understood the important concepts of this demo, challenge them by asking:

Is there anything that we could change about the demonstration that might give us a different outcome? 

Compile a list of possible “what would happen if” statements on the board, good suggestions include: 

What would happen if
-we brushed our hair longer?

-the distance between the comb and the water was      different?





-the size of the steam was larger? Smaller?





-the water was different temperature?

- you used combs that were made from things other than    nylon (metal, wood, ivory, etc)?

Does making any of these changes affect the distance that the stream moves? The direction that the stream moves? 

Allow students to work with a partner to test out their predictions for one of the above questions or one of their own (that has been approved by you)
Conceptual Understanding

This experiment shows static electricity in action.  Static electricity is the accumulation of an electrical charge in an object.  This charge is developed when two different objects are rubbed together, like the comb and a persons’ hair.  When the two objects are rubbed together, some electrons jump from one object to the other, leaving the object that looses electrons positively charged (hair) and the one that gains electrons negatively charged (comb).  A persons’ hair and a nylon comb are good at acquiring charge when rubbed together.  When an object is charged it causes a complementary charge to develop in something close to it.

Water molecules are naturally positively charged on one side, and negatively charged on the other – we call this polarity (they will learn about this in more advanced science in higher grades). By looking at the structure of the water molecule we can understand this polarity a little better (it might help to draw this on the board).

When the comb comes close to the stream of water, the positive ends of the water align so that they all face the comb. The negative charge on the comb attracts the positive ends of the molecules of water in the stream, causing the stream to bend toward the comb.  The water molecules move easily, and this is why the stream bends easily.

Explain to the class that static electricity is more evident when there is low humidity.  Ask the class why this may be the case.


Why would there be more cases of static electricity when humidity is low?

After explaining the science behind the water bending, ask the class if there are other places they see static electricity in action in their lives.  The class may answer with any of the following answers: 




Dust on the TV




Hair stand on end




Rubbing your feet on carpet

Safety Concerns

There are no safety concerns involved in this experiment.
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Dancing Water: Further Investigation

Introduction:

Our in-class experiment showed us that by brushing our hair we can create static electricity.  We found that if we place a nylon comb next to a steady stream of water after combing our hair, the static electricity causes the water to bend toward the comb.  Static electricity is the accumulation of an electrical charge in an object.  When the two objects are rubbed together some electrons jump from one object to the other, leaving the object that looses electrons positively charged (hair) and the one that gains electrons negatively charged (comb).  The negative charge on the comb attracts the positive molecules of water in the stream, making it bend toward the water.
This demonstration illustrated the affect static electricity can have on every day objects.  After observing this demonstration we can now ask ourselves some questions about static electricity.  Are there variables that can be changed?  The following are examples of questions you can ask yourself after observing this demonstration and hearing the explanation.

Questions for Further Inquiry:
What would happen if:

1. you brushed your hair for a different amount of time?

2. you used combs that were made from things other than nylon (metal, wood, ivory, etc)?

3. you changed the temperature of the water?

4. you used a different distance between the comb and water?

5. you changed the amount of water or size of the stream?

Your Inquiry Questions:

      1.

      2.

      3.

Directions:
Working with a partner, choose one of the above questions, or a question you come up with in your group, to further explore static electricity.  The steps below will aid you in this inquiry.  Be sure to record your results in the space available.  Once each group has completed their investigation, all groups will explain their investigation and results to the rest of the class.
1. Purpose

List the question in which you wish to investigate.
2. Independent Variable

Identify what variable will be changed from the original demonstration and describe how it will be changed.  For example: for this investigation we will be changing the stream from 1.5mm wide to 3mm wide.
3. Dependent Variable

Identify what variables will be measured during your investigation and how they will be measured.

4. a)Other Variables
Identify any other variables that could affect your experiment.
4. b)Controlling the Variables
How do you plan to control the variables in your experiment to make your investigation have accurate results?  
5. Equipment

What equipment do you need to conduct your experiment?

6. Method

Explain the procedure you used in this investigation.  Identify the differences in your investigation to the original demonstration done at the beginning of class.
7. Observations

In the space below describe your results after conducting your investigation.  At this time it is important to list any measurements you have made during your investigation.  This can be done in chart or table form.
8. Summary 

What conclusions have you made from your results?  After completing your investigation how were the results affected after changing one variable?

