Eiectric Fields

Just like a gravitational field, electric fields exist and depend on ,\S]ZQ (of the
~harge) and the m (between charges).

An electric field is defined as the force per unit charge and can be calculated from:
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Where E = electric field, measured in N/C
Fe = electric force, measured in N
q = test charge, measured in C

Example: What is the electric field strength at a point where a 2.00 uC charge experiences
an electric force of 5.30x104 N?
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«dding Coulomb’s Law, we now find the electric field strength as:
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Example: At a distance of 7.50x10" m from a small charged object the electric field
strength is 2.10x10* N/C. At what distance from this same object would the electric
field strength be 4.20x10* N/C?



Just like with gravitational fields, electric fieids are vector quantities whose field lines are

represented by _(A¢{guS .

One impoertant difference: the direction of the electric field is ‘he d\(ﬁ N
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For example:

These field lines work for individual charges, but what happens when another charge is
introduced?

Two Positive Charges Two Negative Charges
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_ With opposite charges, the lines of force work together
and _eayfO((e each other.
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Since electrlc fields are fo::cé fields and vector quantities, when multiple fields overlap we

can simply add themﬂ/ as yg gj;m S (paying attention to attraction/repulsion
though!).




Example: Example:
What is the strength of an electric field midway Two 5.25 uC charges are 0.40 m apart. What is the
between a 2.00 uC charge and a -4.00 uC that are 0.60 strength of the electric field between them at a point
m apart =0, w (a 0.30m @ gr; 21 IE; :vsv:gfoﬁ'g;n the first charge and 0.30 m away
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Example:

Find the magnitude and direction of the electric field at the point P due to the charges as shown. Suppose that a
proton was placed at point P. What would its initial acceleration be?
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