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ONLINE ACTIVITIES
PURPOSE: USE SIMULATIONS TO EXPLORE ELECTROSTATIC INTERACTIONS
In this online lab you will use simulations to check your knowledge regarding electrostatic interactions. 

Part 1:  Balloons and Static Electricity Simulation.  

Go to the following web address   https://phet.colorado.edu/en/simulation/balloons
Choose “Run Now”.  

Once your application has started make sure that ONLY the “show all charges” and “wall” buttons are selected.

1)  Look at the balloon. What can you say about its charge? (Hint: count both types of charges) ________

2)  Click and drag the balloon and rub it against the sweater. What happens to the balloon? ____________________________________________________________________________________________________________________________________________________________
3)  What type of charge transfer takes place when the balloon is rubbed on the sweater? _____________________________

4)  What is the overall charge of the balloon after being rubbed on the sweater?__________________________________


     Make a sketch of the balloon 
     showing charges!






5)  Explain HOW the balloon became charged.  (Don’t just say from the sweater!  Explain what occurred that would have caused the balloon to become charged.) _______________________________________
____________________________________________________________________________________________________________________________________________________________
6)  After the balloon was rubbed on the sweater what happened to the sweater? ____________________________________________________________________________________________________________________________________________________________

7)  What is the overall charge of the sweater after being rubbed by the balloon?_____________________


     Make a sketch of the sweater 
     showing charges! 






8)  Explain HOW the sweater became charged.  (Don’t just say from the balloon!  Explain what occurred that would have caused the sweater to become charged.) ____________________________________________________________________________________________________________________________________________________________

9)  Bring the balloon in the middle, between the sweater and the wall. What happens to the balloon when you let it go? _______________________________________________________________________

Explain why this occurs.  ______________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________

10)  What is the overall charge of the wall? ___________________

11)  What is the overall charge of the balloon? ___________________

12)  Bring the balloon really close to the wall. What happens to the charges in the wall? ____________________________________________________________________________________________________________________________________________________________

13)  Let go of the balloon after you place it really close to the wall. What happens? _____________________________________________________________________.
Explain. _____________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________.

14)  Make a sketch to the right showing the 
balloon sticking to the wall.  Include the charges!







15)  When the balloon was placed really close to the wall it induced a charge within the wall even without  direct contact.  What type of charge transfer does this describe where a charge occurs without direct contact? ______________________________

16)  Click the “Reset” button.  Select “show all charges”, and “Two balloons”.  What is the overall charge of all the objects in your simulation window? ___________________ 

17)  Select “Show charge differences”.   Rub each balloon against the sweater. What happens to each one of them? _________________________________________________________________________.

18)  What is the overall charge of each balloon after being rubbed on the sweater? ____________________________

19)  What is the overall charge of the sweater after being rubbed by the balloons? ____________________________

20)  Is each balloon attracted to the sweater? ___________________  Why?  ____________________________________________________________________________________________________________________________________________________________

21)  Is each balloon attracted to each other? _________________________  Why? ______________________________________________________________________________________________________.



Post Simulation Questions:

_____  1.	When charging an object by friction, 
a.	only the positive charges move from one object to the other.
b.	only the negative charges move from one object to the other.
c.	both the positive and negative charges move from one object to the other.
d.	neither the positive nor the negative charges move from one object to the other.

_____  2.	When an object becomes charged by induction, 
a.	only the positive charges move within the object.
b.	only the negative charges move within the object.
c.	both the positive and negative charges move within the object.
d.	neither the positive nor the negative charges move within the object.

_____  3.	Based upon what you saw in this lab, then, it can be said that 
a.	positive charges are stationary within objects.
b.	negative charges are stationary within objects.
c.	positive charges are mobile within objects.
d.	negative charges are mobile within objects.
e.	both a and b
f.	both a and d
g.	both b and c
h.	both c and d

Part 2:  John Travoltage

Go to the following web address https://phet.colorado.edu/en/simulation/travoltage
Click “Run Now”.

1) Predict what will happen to John if he rubs his foot against the carpet.  ______________________________________________________________________________________________________________________________________________________

2)  Rub John’s foot on the carpet by clicking and dragging his foot few times. When you did, blue dots should have traveled from the carpet to John.  What do the blue dots represent? _____________________

3)  What is the overall charge of John after rubbing his foot on the carpet? _________________________

4)  After rubbing his foot on the carpet, what is the overall charge of the carpet? _____________________


5)  Based on your answers to #’s 3 and 4, explain how each type of charge occurred.  (Don’t say by rubbing his foot on the carpet!  Explain in terms of charge transfer, negative and positive charges, electrons, protons, etc.) _________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

6)  Predict what will happen if John touches the door knob.________________________________________________________________________________________________________________________.

7)  Click and drag John’s hand so that it touches the doorknob. What happened? Be specific!!! _________________________________________________________________________________________________________________________________________________________________________________.

8)  What is this “shock” produced known as?  (two words)  (hint:  same concept that explains how lighting occurs!)  __________________________________

9)  After John was “shocked”, what would you say is overall charge is?  ______________________  		Explain why. _______________________________________________________________________
_______________________________________________________________________

10)  This simulation is similar to a lightning bolt.  Make a sketch below showing clouds, the ground, and all charges that would allow for a lightning bolt to occur.


Post simulation Questions:

_____  1.	When a charged object touches a conductor, 
a.	the positive charges move to the conductor and exit the object.
b.	the negative charges move to the conductor and exit the object.
c.	both the positive and negative charges move to the conductor and exit the object.
d.	neither the positive nor the negative charges move to the conductor and exit the object.

_____  2.	Based upon what you saw in this lab, then, it can be said that 
a.	a person cannot be shocked if they have an excess charge on them.
b.	a person cannot be shocked if they have neutral charge.
c.	a person can be shocked at any time because it doesn’t depend on the charge the person has.

