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PHY481: Electromagnetism

HW3a problems
Potential V(x)
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Problem 3.3
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In an electric field E0 in the z direction, a proton travels with an
initial velocity v0 in the x direction. What is its trajectory?
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Problem 3.5
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Vertical line of charge. Find electric field on z-axis above the charge.
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Problem 3.6
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Disk of charge. Find electric field on z-axis.
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Problem 3.7
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Problem 3.8
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Infinite line charge on  negative part of z axis. Find electric
field on  positive part of the z-axis, and x-axis
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Problem 3.10
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Charge q at the center of a box edge = 2a.  Check Gauss’s law.
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Gauss’s law problem (similar to Prob. 3.12)

Charge q, just inside or just outside a spherical surface.
Show that the flux through the surface is discontinuous by q /ε 0
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3.15
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Cylinder with uniform surface charge density. Use Gauss’s law to
determine the radial dependence of the field.
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Problem 3.16
Concentric spherical shells charged Q and –Q  with radii a and b.
What is the field between the shells? What if –Q --> 0?
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Problem 3.19
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Problem 3.19 (cont)
  d) V satisfies Laplaces equation for r  > a, and Poisson's equation for r <a
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Problem 3.24
Is this field irrotational?  What is potential function, and Divergence?
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Problem 3.40
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Problem 3.42
Solid sphere with uniform charge density has a smaller sphere hollowed
out. Find field in the cavity.
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Find field inside a small sphere, radius b, with a uniform charge density,
offset in the x direction by a distance a < R-b. Use Cartesian coordinates
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Find field inside a large (L) sphere radius R with a uniform charge density,
Use Gauss’s law in spherical coordinates -> Convert to Cartesian coordinates.
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Electric potential differences
Stokes’s theorem: 
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