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(10%) 1. 1{a). Deseribe Coulomb's law of eleclrostatics.
I(b). Sketch the field lines of the electric field due to a pair of equal but opposite slectric charges.
Hc). Caleulate the electric field at the midpoint of the pair of electric charges.

(15%) 2. 2(a). Deseribe the property,in differential and integral forms, that allows an elecirostatic field
possessing a scalar potential,
2(b). Describe the relationship between an electrostatic field and its scalar potential,
in differential and integral forms. -
2(¢). Give the electric potential due to an electric dipole.
2(d). Calculate the electric field due to the electric dipole.
2(e}. Sketch the field lines of the electric field due to an electric dipole.

(10%) 3. 3(a) [':)escribf: Gauss' law of electrastatics in differential and integral foams.
3{b}). Sketch the field lines of the electric field due to a uniform charge on the surface of a sphere.
3(c). . Calculate the electric field inside and outside the sphere.

(15%) 4. 4{a). Describc Biot-Savart's law of magnetostatics.
4().  Sketch the field lines of the magnetic field due to an electric current along a circle.
4(c). Calculate the magneltic field at the center of the circle.

(10%) 3. 5(a). Describe the property, in differential and integral forms, that allows a magnetostatic field
possessing a vector potential.
5(b). Describe the relationship between a magnetostatic field and its vector potentml
n differential and integral forms.
5(c). Sketch the field lines of the magnetic field chie to & magnetic dipole,

(15%) 6. 6(a). Describe Ampere's law of magnetostatics in differential and integral forms. _

~ 6(b). Sketch the field lines of the magnetic fietd due to 2 uniform longiudinal current on the
, surface of a straight cylinder.
6(¢). ‘Calculate the magnetic field inside and outside the cylinder.

(10%) 7. 7(a). Describe Faraday's law of magnetic induction.
#{b). Skeich the field lines of the electric field which is induced by a longitudinal magnetic fieid,
femporally changing but spatially uniform, in a cylindrical region,
7(c}.  Caleulate the induced electric field in terms of the temporal change of the magetic field.

(15%) 8. 8(a). Describe the continuity equalion for conservation about electric charge and current,
in differential and integral forms.
8(b). Deseribe Maxwell's displacement current. How is Maxweli's displacement current needad
to preserve conservation about charge and current?
8{(c). Describe Maxwell's equations of elecirodynamics.
8(d). Describe Poynting vector of energy flux. How is Poynting vector needed in the conservatmn
about ¢lectramagnetic energy.
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