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#1. (35pts) For the case of a ring of unifdrm line charge density p, shown in the following figure, the (\,)AN
radius of the ring is a. find (1) electric field anywhere in Z-axis from Coulomb’s law (2) the potential
anywhere in Z-axis through path integration of the electric field (3) the potential anywhere in Z-axis

through charge-potential integration(3 | a3/
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#2. {30pts) For a boundary surface between air and a dielectric with dielectric constant of 4, the electric
field in the air right above the surface is measured to be 30 degree from the normal direction of the
surface (assumed to be z-axis) and with a magnitude of 1. Write the electric field and electric flux
density in the dielectric right below the surface in vector form. If the dielectric has a conductivity 6=0.1,
what would be the current density excited by the field?
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#3. (35pts) For a parallel plate capacitor with a layer of dielectric (g,=4) inserted shown in the following
figure. The area of the plate is S and the thickness of the dielectric layer and the air layer are d, and d,
respectively. (1) Derive its capacitance from Gauss’s law. (2) If the capacitor is standalone, one takes the
dielectric away from it, will the energy stored in the capacitor increase or reduce? (3) If the capacitor is
connected to a voltage source with constant voltage V, one takes the dielectric away from it again, will
the energy stored in the capacitor increase or reduce?
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