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1. Answer the following 12 questions briefly:

(a) Under which condition, F is said to be a conservative vector field? (5 points)
(b) A point charge produces electric fields around the charge in a vacuum medium. If the

higher or lower? Explain the reason for your answer. (5 points)

(c) If the same amount of electrons and ions are moving together with the same velocity, will
it produce a non-zero electric current? Explain the reason for your answer. (5 points)

(d) What is the physical meaning of the equation of continuity for electric currents? (5
points)

(f) Explain the method of images for calculating the potential and electric fields for a point
charge and a conducting plane? (5 points)

(8) Write down the expression for the Biot-Savart law and explain its physica] meaning. (5
points)

2. A parallel-plate capacitor is formed by two m

etal plates having an area § and a separation
d. The lower plate is held at a potential of W,

and the upper plate is grounded. Determine
(a) the potentia) distribution, (4 points)

(b) the electric Aux density, (4 points)

(c) the total charge on the upper plate, (4 points)

(d) the capacitance of the parallel-plate capacitor, (4 points) and

(e) the electric energy stored in the system. (4 points)

3. A proton with mass M and charge e is revolving in a uniform magnetic field Bg, (where
B > 0) with a velocity § = Upl, + Undy, where Up is the velocity component parallel and

Un is the velocity component perpendicular to the ambient magnetic field in the cylindrical
coordinate system (2, 84, &,). Determine

(a) the magnetic force acting on the proton, (4 points)
(b) the direction of rotation for the proton viewed from +a., (4 points)
(c) the radius of the circular orbit for the proton, (4 points)

(d) the time required for the proton to complete one cycle, (4 points)
(e) the distance traveled in one period. (4 points)




