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1. Vector analysis provides a concise way to express the relations of quantities in the electromagnetic model. (25%)
(1) What is the physical definition of the gradient of a scalar field? (10%)
(2) Show that the space rate of increase of a scalar field of space coordinate V' can be described by dV = (VV) -
dl, where dl denotes the vector differential displacement in a chosen coordinate system. (15%)

2. Given a charged parallel-plate capacitor with an area 4. Find the force on the conducting plates of the capacitor that
are separated in air by a distance y. (25%)

3. Given a cylindrical bar magnet with a radius 4 and length 5. Moreover, assume that the cylinder is uniformly
magnetized and has axial magnetization M = a, M. Find the magnetic flux density on the axis of the cylinder. (25%)

4. Consider a transmission line that is described by the following four parameters: R (resistance per unit length), L
(inductance per unit length), G (conductance per unit length), and C (capacitance per unit length). (25%)
(1) Describe the propagation constant of the transmission line in terms of R, L, G and C for sinusoidal excitation.
(15%)
(2) Describe the characteristic impedance of the transmission line in terms of R, L, G and C for sinusoidal excitation.
(10%)




