PAGE  
3

PH 112 Electric field I
1/9/2005


Name_________________   Box___ 


Coulomb's law says that the force magnitude between charges is               F = k qq'/r2.

Electric field is force/charge. A charge q in an electric field E feels a force           F = qE.


If q is negative, the force F is directed opposite to the electric field E.


If q is positive, the force F is in the same direction as the electric field E.

A charge q can be said to set up an 'electric field' in the space around it. Any charge q' in the electric field of q feels a force


F' = q'E = kqq'/r2 = q' (kq/r2)


Thus from a point charge q we have an electric field magnitude         E = kq/r2 ( point charge).
If q and q' are both positive, F points 

away from q toward q' (repulsive).

q (+)


q' (+)  F
E = F/q' and also points away





E = F/q'

If q is positive and q' is negative

F points toward q from q' (attractive)            q (+)                             q' (-)  F

E = F/q' still points away from +q




E = F/q'

Thus the electric field of a positive 

charge q points away from it at 

all points in space.










+q


The sketch at the right shows a positive charge

with several arrows drawn in the space around

it. These are to represent the electric field 

surrounding the charge. The arrows starting

closer to the charge are longer, to suggest

the field is larger closer to that charge.

Exercise:   Calculate the force F on a +2 (C charge 

in an electric field  E = (3i - 4j )N/C

Exercise 2   Calculate the electric field E when  

a -3 (C charge feels a force F = (2i + 6j )N

Electric field 'lines' (text p. 823)

· start on positive charges and end on negative charges

· are tangent to the actual electric field at each point in space

· never cross (why not?  Try drawing two lines that cross! )

Remember that:

· Electric field points away from positive charges, toward negative charges
· Electric field falls off like the square of the distance

· Electric field is proportional to the size of the charge
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At each point (1,2,3)

· draw an arrow for the electric field due to each of the +Q charges

· make the length of the arrow reflect the size of the E field

· add the two arrows to get the total E field at each point

· compare your sketch to Fig 26.11, p. 824
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At each point (1,2,3)

· draw an arrow for the electric field due to each of the Q charges (- on left, + on the right)

· make the length of the arrow reflect the size of the E field

· add the two arrows to get the total E field at each point

· Compare to Fig 26.10, p. 823

More on p. 3

A simple idea about electric field due to Michael Faraday. 

Each charge Q can be said to have a total number of electric field lines equal to 4( k Q either leaving it if Q is positive, or entering it if Q is negative. (See Fig 27.18, p 862, and Figs 27. 19 and 21) If Q = +1 (C then the number of lines leaving and spreading out in all directions is 

4(k Q = 4( (9 x 109 Nm2/C2) (1 x10-6 C) = 36000 ( Nm2/C.

Faraday thought you could calculate the electric field by taking the lines per unit area which pass through a given area




Electric field = lines / area

Exercise :  Check the units on this idea. Do the units of lines/area equal the units of electric field, namely N/C ?

Exercise:  Calculate the lines per unit area at a point 2.5 m from a charge of -6.0 (C.

The lines travel out in 3 dimensions. The surface they intersect is a sphere at a distance of 2.5 m.

Exercise:  Calculate the electric field from this same 

charge and at the same position by using the formula 

E = kq/r2 .

You should find that the two methods agree.

We will use this method (lines/area) more when

we get to chapter 27.

