Electric Field at any point =  magnitude of force divided by charge of point charge
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q  is charge that established the field

Unit :
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· An electric field has a field intensity of 2.0 x 104 N/C.  If the force acting on a test charge is 6.2 N, what is the magnitude of the test charge?
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unit for work  =  Joule (J)


1 J = 1 Nm.

potential energy             
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gravitational force  --   points towards earth  

lift a ball  -    do work on it   -    increase PE  

earth at center of gravitational force field.  




PE of object increases as it goes up
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· An electron in a H atom is at its lowest energy state.  It is at a distance of 5.29 x 10-11 m from the proton in the nucleus.  What is its potential energy?
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Convenient to talk about: 

PE per Charge 

PE per charge is called Potential Difference
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Change in PE of system as charge q is moved from A to B divided by q
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Voltage of 1 V (  1 Joule of energy to move 1 C of charge in field
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Potential difference to move charge distance d in electric field E:
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The neg sign  (  PE will increase if charge is negative, decrease if charge is positive

Difference in Potential Difference is important thing.

d is magnitude of displacement in direction of electric field

Electric potential is a scalar

I Joule of work must be done to move a 1 C charge between 2 points that have a potential difference of 1 V.

12 V car battery.  1  C of charge leaves battery with 1 J of energy.  It goes around the circuit and the energy is used up.  Gets back to the other side of the battery with 0 energy.  Battery pumps in another 12 J of energy.

Also


[image: image20.wmf]11

NV

Cm

=


mV or the (V  common.  




1 mV = 10-3 V




1 (V = 10-6 V

· The potential difference between two points is 12.0 V.  What amount of work is needed to move a 2.00 (C charge?
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change in energy is work done so
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· Two charged plates are 5.00 cm apart.  Electric field between them is 775 N/C.  What is potential difference between plates and what work is done moving an electron from one plate to another?
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· A proton is released from rest in a uniform electric field, E = 8.0 x 104 V/m.  It is directed along the x axis.  It’s displacement is 0.50 m in direction of the field.  What is the change in electrical potential?  What is the change in electrical potential energy?  What is its velocity after it traveled the 0.50 m?
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Find v:
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· [image: image1.wmf]F
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An electron is fired into at the midpoint of a field between two charged plates.  The initial velocity of the electron is 5.6 x 106 m/s.  The plates are a distance of 2.00 mm apart.  The V for the plates is 100.0 V.  Determine where the electron will hit on the upper plate.

Need to find acceleration acting on electron.  Find force.

Electric field between plates is:
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Exerts upward force: 
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Acceleration:
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Note  -- acceleration of gravity is insignificant

Vertical displacement of electron:
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  y  is  1.00 mm
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Horizontal distance:
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