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QUESTION 1
a) Answer the following question:
I. Describe the meaning of unit vector in Electromagnetic (2 marks)
ii. State the formula for unit vector (2 marks)

b) Given vector A = 3ax + 7ay - 5az and B = ax — 7az, determine:

i. |2A+B] (2 marks)
ii. 5A - 2B (2 marks)
iii. The component of B along ay (1 mark)
iv. A unit vector parallel to 2A + B (3 marks)

¢) Given vector A = 3ax + 7ay + 2az and B = 2ay -5az, compute the angle between A and B.

(5 marks)
QUESTION 2
a) Define the following terms:
i. Static electric field (2 marks)
ii. Static magnetic field (2 marks)

b) Describe two (2) difference between conduction current and convection current.
(4 marks)

c) Point charges -3mC and 5mC are located at (2, -5, 3) and (-2,-2, 5) respectively.
Calculate the electric force on a 8nC charge located at (1,2,7) (9 marks)

d) Two point charges -4uC and 8uC are located at (3, -4, 1) and (1, 5, -3) respectively.
Analyze the potential at (-1, 2, 7) by assuming zero potential at infinity (8 marks)
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QUESTION 3

a State two (2) types of the distributed current sources on the Biot-Savart (2 marks)

Law

b Given that H1 = -3ax + 4ay + 2az A/m in region y — x — 8 < 0 ,where p1 = 4u0 , calculate:
i. M1 and B4 (5marks)

ii. HzandBzinregiony—x-820, where yz2 = 2uo (12 marks)
c; Figure 1 shows the series magnetic circuit. Calculate The value of current, |/ required to

develop a magnetic flux of ® = 5 x 10 Wb. The magnetization curve of magnetic material
is given in Attachment 1 (6 marks)

A=2X103m?

Cast-steel core

/=0.14m
mean length)

Figure 1
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QUESTION 4

a) List two (2) type of transmission line (2 marks)

b) A distortionless line has Zo = 60 Q, a = 20 mNp/m, u = 0.5¢, where c is the speed of light
in a vacuum at 120 MHz. Determine the following :

i. Resistance, R (2 marks)

ii. Inductance, L (2 marks)

iii. Conductance, G, (2 marks)

iv. Capacitance, C (2 marks)

v. Wavelength, A (2 marks)

c) Explain the properties of transmission line (4 marks)

d) An electromagnetic wave propagating in free space with its electric field vector is
described by E = 10 sin (4x108t + Bx )ay V/m

i. State the direction of wave propagation. (2 marks)
ii. Determine the phase constant, 8 and the period, T (4 marks)
iii. Calculate the wavelength, A and the time {; it takes to travel a distance of

N4 (4 marks)
iv. Producethewaveatt=0,t=T/4andt=T/2. (7 marks)
................................................ END OF QUESTION......conieiviiriniinnseisnsensennainas
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Attachment 1

The magnetization curve
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