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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Given the two coplanar vectorA =3a, + 4a, -5a,; B=-6a, + 2a, +4a,;
- Obtain the unit vector normal to the plane of the vectors A and B.

State Divergence theorem.

Define Electric field intensity.

State gaués’s law.

Sketch the equipotential surface for a point charge and adipole.

Three point charges of — 1 nC, 4 nC and 3 nC are located at (0,0,0); (0,0,1) and
(1,0,0) respectively. Find the energy in the system.

State Biot-Savort’s law.
Give Maxwell’s equation for static Electromagnetic fields.
A parallel-plate capacitor with plate area of 5 cm? and plate separation

of 3 mm has a voltage 50 sin10%¢ V applied to its plates. Calculate the
displacement current assuming ¢ = 2¢,.

State Poynting’s theorem.
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PART B — (5 x 16 = 80 marks)

Find the gradient of the following scalar vﬁelds :

(i) V =e?sin2xcoshy
(i) U = p®zcos2¢
(iii) W =10rsin®@cosg.

Or

.Determine the divergence of these vector fields :

(i) P=x2yza, +xza
X Z

(i) @Q=psinga,+p’za,+zcosda,

1 :
(ii1) T=—2cost9a,+rsm0cos¢a,,+cos¢9a¢.
r

Point charges 1 mC and — 2 mC are located at (3, 2, -1) and (-1, -1, 4)
respectively. Calculate the electric force on a 10- nC charge located at

(0, 3, 1) and the electric field intensity at that point.

Or

A dielectric sphere (£, =5.7) of radius 10 cm has a point charge 2 pC

placed at its center. Calculate :

(i)  The surface density of polarization charge on the surface of the

sphere

(i) The force exerted by the charge on a —4 —pC point charge placed on

the sphere.

Region 0 <z <2 mis occupied by an infinite slab of permeable material
(u, =2.5).If B=10ya, - 5xa, mWb/m? within the slab, determine :

e
G &
Gi) M

Giv) K, on z=0.
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The xy—plane serves as the interface between two different media.

- Medium 1(z<0) is filled with a material whose 4 =6, and

medium 2(z > 0) is filled with a material whose , = 4. If the interface
carries current 1/(4,)a, mA/m, and B, =5a, +8a, mWb/m?, find H,
and B;. : :

The magnetic circuit of Figure 14 (a) has a uniform cross section
of 10 m?2. If the circuit is energized by a current 1,(¢) =3sin1007z/A in

the coil of N; =200 turns, find the emf induced in the coil of N, =100
turns. Assume that u =500 g, .

Figure 14. (a)
Or

A 50 -V voltage generator at 20 MHz is connected to the plates of an air
dielectric parallel plate capacitor with plate area 2.8 cm? and separation
distance 0.2 mm. Find the maximum value of displacement current
density and displacement current.

Prove Poynting’s theorem from Maxwell’s equation.
Or

Sea water plays a vital role in the study of submarine communications.
Assuming that for = seawater 0o=48/m,¢e =80,u =1

and f =100 MHz. Calculate.

(i)  the phase velocity.
(i) the wavelength
(iii) the skin depth

(iv) the intrinsic impedance.
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