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1. Point charges of 5x10”° C are located at each of three corners of a square whase side is 20 cm. Find
the magnitude and direction of the electric field at the vacant corner point of the square. (10 4)

&=8.854x10"? F/m

2. Aspherical charge density distribution is given by
2
p=p.,[1—7:—;) (r<R)
p=0, (r>R)
where R is the radius

(a} Find the total charge. (3 %)
(b) Find the electric field and the potential outside the charge distribution. (7 %)
(¢} Find the electric field and the potential inside the charge distribution. (7 %)
(d) Electric field is maximum when r = x-R. Find x. (8 ")

3. Apoint charge Q is located inside and at distance o from the center of a grounded spherical
conducting shell of radius & (b<d). Determine
(a) the potential distribution inside the shell. (8 )
(b) the charge density induced on the inner surface of the shell, ™)

4. Two coaxial circular coils of radii b, and b, are separated by a distance o that is much larger than
the radii, as depicted in Fig. 1. The coils consist of N , and N, closely wound turns and carry
currents [, and /,, respectively.

(a) Find the vector magnetic potential 4, , the mutual flux ®,, , and the mutual inductance L,, at the
point Pon coil 2, (15 &)

(b) Find approximately the force between two coaxial
circular coils. (5 %)

() If by=by=b and b=4d, they are known as
Helmboltz coils. Derive the magnetic flux density at the
midpoint between the coils and discuss the physical
meaning. (10 &)

5. For a harmonic uniform plane wave propagation in a simple medium, both £ and A vary in
accordance with the factor exp(-ik - 7) . Show that the four Maxwell’s equations for uniform plane wave

in a source-free region reduce to the following: (20 %)
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