ELECTROSTATICS  at B-W
22 Feb 2K + 12
A Investigating Charge

[image: image1.wmf]e

ch

energy

Coulomb

Joule

volt

arg

=

=

(4)  4-5 inch  pieces of

Scotch magic tape with tab

1.
Tear off 4 pieces of 5-inch strips of tape, fold a ½ inch piece over one end and stick it to the top of a table.

2.
Label one piece ‘A’ a second ‘B’.

3.
Holding the tab, pull both off the table.

4.
Bring them near each other.

5.
What do you observe?

6.
Repeat a few times.
7.
What do you find when you bring one of your pieces of tape near someone else’s piece of tape?

8.
How does the kind of charge on A compare to the kind of charge on B?

9. 
Why?

B. Investigating Charge
1.
Label a third piece of tape ‘C’ and a fourth  ‘D’

2.
Place tape C on the table. Then place tape D on top of Tape C
3.
Pull both pieces of tape off the table together.

4.
Separate the pieces of tape. 

5.
Bring them near each other.

6.
What do you observe?

7.
Record how the kind of charge on C compares to the kind of charge on D?
8.
Compare and record how tape ‘C’ and ‘D’ reacts to tape ‘A’ and ‘B’.

9.
Record how do the charges on each tape compare to the charge on the others.
C. Investigating Charge
little pieces of paper

1.
Place pieces of paper on the table.

2.
Bring tape ‘C’ and tape ‘D’ near the pieces of paper.

3.
Record what happened.
4.
What do you think the sign of the charge on the pieces of paper?
D. Building an Electroscope 
1E1 p 39   1F1 p 33
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foam cup, straw, scotch tape

1.
Construct an electroscope shown in the picture.

2.
Hang a piece of negative tape to it.

3.
Bring pieces of charged tape ‘C’ and ‘D’ near the hanging charged tape.


4.
Record what you observed.

5.
Rub the white rod with wool and bring it near the charged tape on the electroscope. What happened to the tape?

6.
What is the charge on the white rod?  

E. What is the sign of the charge on the tapes?
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glass tubing, piece of silk

1.
How can we find out what the actual charge is on the pieces of tape? 

2.
Check the textbook or the internet to find out how the sign of a charge was defined by Ben Franklin.
3.
Use the information to find and record the charge on each of the pieces of tape. 
4.
Record the charge on tape: 
’A’ __________
‘B’ __________
‘C’ __________
‘D’ __________
F. Electrostatic Series 1A3F p 31 (Omit)
clear rod
glass
white rod (PVC

Teflon
Silk
Rabbits fur        
cling wrap
wool  
electroscope 
1.
Set up the electroscope with a ‘-‘ piece of tape on it.

2.
Rub the clear rod, glass, silk, white rod, and Teflon with the rest of the items one at a time. Identify the sign of the charge on each using the electroscope.


 Silk
Wool
Cling
Rabbit





Wrap
fur

clear rod
___
___
___
___

glass rod 
___
___
___
___
white rod
___
___
___
___

Teflon
___
___
___
___

3.
Rank order the items from:
Materials tend to receive electrons and become NEGATIVELY CHARGED

Materials tend to lose electrons and become POSITIVELY CHARGED
G Charging by Contact (Conduction)
1E2 p 43   1E3F p 47
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wool, white rod, sphere on string, electroscope.

1.
Rub the white rod with wool.

2.
Holding end of string, touch sphere to white rod.

3.
What happened to the sphere?

4.
If the little sphere does not continue to be repelled by the rod, continue moving the sphere along the rod until the sphere is constantly repelled by the white rod.

5.
Why must this be done?

6.
Check and record the charge on white rod and sphere with your electroscope.



Rod ____   Sphere ____

7.
Briefly explain what is going on.

H. Demo: Charging by Induction

wool, white rod, sphere on string, electroscope

1.
Rub white rod with wool

2.
With sphere near the white rod, touch sphere with your finger making sure the sphere does not touch the white rod.

3.
Record the charge on both the rod and sphere using the electroscope.


Rod _______________

Sphere__________________

4.
Explain what took place.

I. Induced Charge Separation  p 41

(In Class)
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white rod and wool,

large graphite coated sphere on cup 2
small graphite coated sphere on string

1.
Rub white rod with fur.
2.
With the two large graphite coated spheres touching, ‘A’ on the left and ‘B’ on the right, bring the charged plastic rod near the side of sphere ‘A’. (Keep the charged rod as far away from the other sphere as possible.)

3.
With the charged rod still in position, separate the two spheres and place them upright on the table.

4.
Remove the charged rod.

5
With the plastic rod still charged, touch the small sphere to the charged rod until it acquires the same charge as the rod. (You will know that the sphere has the same charge when it is constantly repelled by the charged rod.)

6.
Remove white rod using care not to touch the sphere.
7.
Next bring the small charged sphere close to sphere ‘A’ and then sphere ‘B”. Make sure the small sphere does not touch either of the two large spheres. (If it does, you must re-start from the beginning.)

8.
Record what happens to the little sphere when it is brought near sphere ‘A’ and then sphere ‘B’.

sphere ‘A’ _____________________

sphere ‘B’ _____________________

9.
Based on your observation, what is the charge on:

sphere ‘A’ _________________


sphere ‘B’ _________________

10.Where did the charges come from?

Great care must be exhibited to get proper results. Repeat until you get definitive results.
J. Demo: Ripping off Charges

(in class)
scotch magic tape, electroscope
1.
Place tape on various objects.
2.
Pull tape from the object.

3.
Check its charge  using the electroscope.

4. 
Record any object that the tape tests positive.
K. Demo: Burning Off Charges

(in class)
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charged electroscope, match

1.
Hang 2 negative charged pieces of tape on opposite sides of the electroscope horizontal arm.
2.
Bring a flame near the charged pieces of tape.
3.
Record what happens to the pieces of tape.

4.
Explain why the pieces of tape behaved as they did.
L. Concept Development 32.2

Hand out worksheet as homework

M. Electrophorus (-) 1E4 p 49
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aluminum plate, scotch tape, foam cup, piece of foam, wool, electroscope
1
Tape cup to aluminum pan.

2.
Cut ½ inch slits in end of straw.

3.
Slide string with piece of aluminum foil into the slits.

4.
Tape straw with piece of aluminum foil to top of cup 
5.
Adjust piece of foil so that it is hanging adjacent to but 1.2 inch away from the edge of  the aluminum pan.
6.
Rub foam with wool.

7. 
What is the charge on the foam?

8.
Touching only the cup, place apparatus on foam.

9.
What did you observe?

10.
Explain why did this happen?

11.
Remove apparatus from foam.

12.
Now, what did you observe?

13.
Explain why you think what you observed happened?
14.
Rub foam with wool.

15.
Place the apparatus on the foam.

16.
Touch inside of pan with your finger.

17.
Remove finger from the pan
18.
What did you observe?
19.
Remove apparatus from the foam.

20.
What did you observe?

21.
Determine and record the charge on:


Foam _____    Pan _____

22.
Record your explanation for what took place.
N. Demo: Electrostatic Attraction
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(in class)

Metal Rod, Teflon rod, plastic coat hanger
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Describe and explain what happened.

O. Demo: Electrostatic Attraction
(in class) 
Meter Stick, Teflon, Clear Rod and fur
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Describe and explain what happens.

P. Demo: Electrostatic Attraction
(in class)
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Pop Cans ,Teflon, Clear Rod and Fur

Describe and explain what happened.

Q. Demo: Petri Dishes
(in class)
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Petri dishes, paper holes, Wool, fur or…

Describe and explain what happened.

R. Electrical Units

(in class
            Electrical Charge
→ elementary charge

               
→ coulomb 

elem charge → charge on electron or proton

1 coulomb = 6.24 x 1016 elem charges
1 elem charge = 1.6 x 1019 coulombs

Electric Potential
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Current
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What is a volt times an amp?
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What is a kilowatt-hour?

(what we purchase from electric company}
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S. Van de Graaff Generator
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(in class)
How is it constructed?
How dangerous is our Van de Graff generator?

[image: image25.wmf]hour

watt

×

1000


[image: image26.wmf]sec

3600

sec

1000

×

Joules


Spark jumps ______ cm in dry air.
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Electric Potential Difference is?

V = _____ volts

How dangerous is a spark?

_______ volts x 10 micro-amps = ____ watts

Spark lasts for 10 micro-sec

_______ watts x 10 micro-sec

________ Joules

Sample Data
How dangerous is a spark?
350,000 volts, 10 micro-amps

3.50 watts
Spark lasts for 10 micro-sec
3.5 watts . 10 micro-sec
3.5 x 10-5 Joules

T. Demo: Graphite Sphere

(in class)

Describe and explain what happened.
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U. Demo: Franklin Alert

(in class)
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Describe and explain what happened.

V. Demo: Glowing Ne2

(in class)
Describe and explain what happened.
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W. Demo: Fluorescent Tube
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 (in class)
Describe and explain what happened.

X. Demo: Charge a Person
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(in class)
Describe and explain what happened.
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Y. Demo: Christmas Tinsel

(in class)
Describe and explain what happened.

Z. Demo: Precipitator

(in class)
Describe and explain what happened.
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AA. Demo: Propane Lighter Flame

(in class)
Describe and explain what happened.

AB. Demo: Aluminum Pie Pans

(in class)
Describe and explain what happened.
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AC. Kelvin Water Drop Generator
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(in class)
Describe and explain what happened.

AD. Construct Lyden Jar

1G1, 1G2 p 55
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35 mm film canister with lid

paper clip, aluminum foil, water

1.
Cover the side and bottom of a film canister within 0.5 cm of top with aluminum foil

2.
Punch hole in top of lid with thumb tack 

3.
Unbend paper clip, with small bend at one end.

4.
Insert pointed end of clip into lid until it touches the bottom of the film canister

5.
Fill canister within 1 cm of top with water

6.
Place lid on canister 
Student Investigation

1.
While holding the film canister, touch it to the paper clip to the dome of the van de Graaff generator
2.
Next touch foil and paper clip at the same time with finger and thumb of one hand.

3.
Describe what happened.
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AE. Demo: Dissectible Lyden Jar

(in class)
Describe and explain what happened.

AF. Demo: Ice Pail
(in class)
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Describe and explain what happened.

Where is a safe place outside when an electrical storm is present?
Why?
AG. Demo: Plastic Peanuts in foam cup

and metal can.
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(in class)
Describe and explain what happened to the peanuts in the foam cup.
Describe and explain what happened to the peanuts in the metal can.

AH. How safe is an automoobile? airplane?
(in class)
Handout
Lighting Bolt Shatters Safety Rule
AI. Why do some homes and barns have lightning rods?
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(in class)

Video Lightning

AJ. Demo: Cloud Discharge

(in class)

Aluminum pie pans, supports, pointed object, van de graff generator

Describe and explain what happened.

AK. Static Electricity at Gas Pump

(in class)
Video
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