AP Physics - Electric Fields - 3
Electric lines of force

line drawn so that tangent to the line shows direction of the force.

1. Electric field vector  E is tangent to electric field lines at each point

2. Number of lines per unit area is proportional to the strength of the field

When E is large, lines are close together.

E is small, lines are far apart.
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Here are electric lines of force between two positive charges:




Lines of force between two unlike charges:




Gravity Fields vs Electric Fields: 

Gravity Fields


Electric Fields
attracts




attracts and repels

inverse square law

inverse square law

surround objects


surround objects

cannot be shielded

can be shielded

incredibly weaker

enormously stronger
Field Intensity ( measure of the strength of an electric field 

Shape of Conductor:  

 sphere  (   uniform distribution

charge density  (   charge per unit area  is uniform.

non spherical conductor  --  charge not uniform.  
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Charge -- denser at greatest curvature.  

Charge on non conductor stays put 

Gradually leaks away and disappear.

Discharging Effects of Points: 

[image: image13.wmf]field greatly concentrated at points 

ionizes air  

spark can occur at the point.  

spark  (   rush of free electrons and movement of the ionized gas.

Electric Dipole   (   2 point charges of equal magnitude but opposite charge

Electrostatic equilibrium  (  no net motion of charge
Isolated conductor  (  insulated from ground

Has following properties:

1. Electric field is zero everywhere inside it

2. Excess charge is on outside surface

3. Electric field is perpendicular to surface

4. Irregular shape --  charge greatest where radius of curvature smallest

Faraday’s ice pail Experiment

Car in lightning

Millikan oil Drop Experiment
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Found charge of electron

Electric field exists around charged object in space.  

-- Any charged object in field  

-- experiences force 

-- Like mass in gravity field.  

Electric field   -  vector quantity  

Direction of  E field --  direction of force on  positive charge.
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Gravity
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Electric Field at any point =  magnitude of force divided by charge of point charge
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Think  of    E   as being  like   g

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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An electron travelling at 2.3 x 105 m/s enters a uniform 280 N/C electric field.  (a) What is the direction of the force acting on the particle?  (b) What is the magnitude of the force? (c) What is the acceleration acting on the electron? (d) If the electron travels a distance of 3.0 mm in the field, what is the distance it will be deflected from its original path?

(a) direction of the force is down.  

(b) Find force:   
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(c) use second law to find acceleration. 
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(d) electron moving horizontally at constant velocity.  

It will be accelerated downward by an electromagnetic force and also by gravity.  

Can ignore gravity

Find time it is accelerated:
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find the distance it will be displaced.
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So the electron will be deflected downwards a distance of 2.1 mm as it travels through the field.
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