5Pd revision sheet:
Sec. 12&13: Electrical and Gravitational Fields
	Electrical field E: force per unit charge (NC-1)

Force = EQ

Electrical potential V: potential energy per unit charge (JC-1): Potential energy = QV

For a uniform field (e.g. between two parallel plates) ΔV = Ed => E = ΔV/d

For a spherically symmetric field (e.g. around a spherical charge Q1)

[image: image1.png]RES
prrp:

E=
1 field strength
clectrical




[image: image2.png]clectrical potential V = %rw




Field = potential gradient (-dV/dr)

If you bring a charge Q2 towards Q1 you have to do work on it.
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(minus  since δr is -ve but δW is +ve)

To find the total work involved in bringing it to a distance R we must integrate (because F keeps changing)
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Since we started with zero potential energy, this is the formula for the potential energy of a charge Q2 at a distance R from a charge Q1.
	Grav. field g: force per unit mass (Nkg-1)

Force = mg (i.e. weight)

Grav. potential Vgrav: pot. energy per unit charge (Jkg-1) Potential energy = mVgrav = mgh

For a uniform field (e.g. near Earth’s surface) ΔVgrav = gh => g = ΔVgrav/h

For a spherically symmetric field (e.g. around a spherical planet of mass m1)
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Field = potential gradient (-dV/dr)

If you bring a mass m2 towards m1 the work you do on it is given by
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( δW -ve: the mass is losing potential energy)
To find the total work involved in bringing it to a distance R we must integrate (because F keeps changing)
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Since we started with zero potential energy, this is the formula for the potential energy of a mass m1 at a distance R from a mass m2. Note that it is negative.
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