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Chapter 2: Electric Field
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Session 5: 

 Electric Field of a Continuous Charge Distribution

 Examples



3



1. Linear charge density: when a charge is distributed along a line

• λ ≡ Q / ℓ with units C/m

2. Surface charge density: when a charge is distributed evenly over a surface area

• σ ≡ Q / A with units C/m2

3. Volume charge density: when a charge is distributed evenly throughout a volume

• ρ ≡ Q / V with units C/m3

• For the length element: dq = λ dℓ

• For the surface: dq = σ dA

• For the volume: dq = ρ dV
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Ex 7. A ring of radius R carries a uniformly distributed positive total charge q. Calculate

the electric field due to the ring at a point P lying a distance z from its center along the

central axis perpendicular to the plane of the ring.
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Ex 8. A disk of radius R has a uniform surface charge density σ. Calculate the electric

field at a point P that lies along the central perpendicular axis of the disk and a

distance z from the center of the disk.
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Ex 9. Figure below shows two disks and a flat ring, each with the same uniform charge

density σ. Rank the objects according to the magnitude of the electric field they create at

points P (which are at the same vertical heights z = R), greatest first.
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