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Date ________ per _____ grp  ____

Prelab
1. Electric charges can be positive or  ________________

2. Electric changes attract when they are  ( same)   (opposite)  ,     repel   when they are  ( same)   (opposite)

3.  In the equation   F  =   k q1 q2 


F   
______________________  

unit  _______




  d2


k
______________________

unit  ________

Explain each of the terms briefly

q1 q2
______________________

unit  ________






d
______________________

unit  ________

4.  The equation above is known as   _______________________  Law

5.  Electrical attraction between   atomic   _________________  and   ________________     holds atoms together 

6. As the charges are moved further apart the electric force will    ( increase )    ( decrease)   (stay the same) 
7. Do electric forces act between 2 charges which are NOT touching ?  ______

Use Conc Phys Ed 3  pages 517-521 to answer

8. Electric Field is the  area around a charge where    __________________________________________________________  

9. Electric field direction is the direction a   _______________________________________________________

Part A  Simulation 1     open phet.colorado.edu, Play with Sims, Physics, Electricity Magnets and Circuits       

	Phet Data Table 

	Distance Apart
	 
	Field V/m

	1.0 m
	 
	 

	2.0 m
	 
	 

	3.0 m
	 
	 

	4.0 m
	 
	 

	5.0 m
	 
	 


1. Click on Charges and Fields  -  Run Now    -   wait for it to open

2. Bottom right control box  click on    grid and  show numbers

3. Drag   one positive  and  one negative  charge onto the grid. 


Carefully place them EXACTLY 1.0 m apart horizontally. 


(see scale bottom left) 


Place a  E- field sensor   exactly in-between them 


Read and record the field.  


Repeat for other spacings.

4. Review your data


As the distance increases the field    ________________________

	distances
	  1 to 2
	   2 to 4
	 Ave

	Field ratio


	 
	 
	 


5.  Calculate the RATIO of the fields when the distance is doubled and get the average 


The field RATIO  is approx.     ( x 2)     (x 4)      (x 1/2)      (x 1/4)

6.  When the distance is multiplied by 3  the field ratio is  approx. ________________________

7. This shows that Electrical Force (and therefore Field)  and distance are related by 


AN    _____________________      _____________________ LAW 

Part 2        Field Diagrams           Click   Clear ALL   Click on Grid  and  Show E- field   

1. Place a single  negative  charge on the grid.

2. Which way are the E Field  arrows going   ?       ( away from the charge )    or   ( towards the charge)       


WHY?    ____________________________________________________________

3.  Place a single positive charge . The arrows now go which way?   _________________

4. USE ARROWS to show the field directions in the diagrams below   


Space the 2 charges  about 2 - 4  m apart   Draw in approx. 20 arrows for each diagram



	NEGATIVE and ONE POSITIVE Charge
	2 POSITIVE charges


PART B  Applications   Internet   In google type    Wikipedia How a photocopier works      


go down to  “How a photocopier works”     read and study diagrams 

1. The cylindrical drum is given a      ____________________________

2. White areas of the document are discharged by  ___________   , black areas remain  ________________ charged

3. The  _________________  charged toner is attracted to the   ___________ areas of the drum and then transferred to the   __________________  , making the required pattern. 

Part C  Simulation 2     open phet.colorado.edu, Play with Sims, Physics, Electricity Magnets and Circuits       

1. Click on Electric Field Hockey   -  Run Now    -   wait for it to open  This is agame using electric charges to score goals

2. It will open in   Practice   Mode.   Click START.  Does the charge go anywhere before you place other charges?  _______

3. To attract the positive chuck you need   ____________ charges , to repel it you need   _____________ charges

4. Make it work!!   -    Now click on  Difficulty 1    Click  Clear   Reset  START  


There is a barrier so it is challenging to reach the goal.   When you have a set up that scores show the teacher


number  positives  used     ________   number of   negatives used __________     Teacher  sig __________

6.  If you used more than 5 charges to do Difficulty 1 ,  try again this time using less charges  -   show teacher  


number  positives  used     ________   number of   negatives used __________     Teacher  sig __________

7. Try Difficulty 2  If you are successful show teacher and sketch your arrangement on another sheet
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