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Gravitational Fields – Force per unit mass = 
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Notice that the units would then be: 
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So before now, g = 9.8 m/s2, has been thought of in terms of acceleration as opposed the force on 1kg of mass…

Ex/ Constant gravity field – approximated near the surface of the earth. 
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 or 9.8 m/s2, down
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Actually, it is not constant because it’s magnitude weakens as we move even a little above the surface of the earth. Also, the direction doesn’t remain constant. Since the earth is curved, the directions of the gravity-field vectors all angle just a bit w.r.t. each other. 

*Now if we consider 
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 to be a variable (and not just 9.8 m/s2, downward), then we stick with our definition of weight as the force of gravity and write: 
[image: image9.wmf]g

Fmg

=

uuv

v

.
Ex/ What is the gravity field due to the earth at a distance of d? (Notice d > RE​ since the following formula doesn’t work inside the earth!)

Using Newton’s Universal Law of Gravity on a 1kg mass, 
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, where the unit vector, 
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, is a ‘pointer’ away from the center of the earth. So we divide by 1kg of mass and get the gravity field at a distance, d, from the Earth’s center. 
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Electric Fields – Force per unit coulomb = 
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 (Here the convention for E-field direction is the direction of the electric force on a positive 1C charge. If q is negative, the force of it will be opposite the direction of the E-field.

Where the units are newtons/coulomb or 
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Ex/ A constant electric field can be created by charging two plates with +q and –q. Except for the ends (or fringe effects), the E-field will be constant. 
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Ex/ Given a single, point charge, Q, the electric field at a distance d or r from it’s center is another inverse square law: 
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 where 
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 is a unit vector pointing away from Q to the location at a distance,
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, from Q. Note that if Q > 0 (positive) the 
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-field points away but if Q < 0 (negative) the 
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-field points back toward Q (or inward).
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