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_____________________________________________________________________________________
Instructions:
1. Answer question 1 (Compulsory) in Section A and ANY other 2 questions in Section B. 
2. Candidates are advised not to write on the question paper.
3. Candidates must hand in their answer booklets to the invigilator while in the examination room
Question 1
(a) Explain why unlike electric fields, magnetic field lines always form closed loops.                                                                                                         (2 Marks)
(b) Find the electric field a distance z above the midpoint of a straight line segment of length 2L which carries a uniform line charge of density λ, hence determine the field of an infinitely long straight wire.                                (6 Marks)
(c) A current I is uniformly distributed over a wire of square cross-section with side a.  Find the volume current density J.                                                  (2 Marks)
(d) Determine the curl of vector A given by [image: image3.png]B
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            (4 Marks)
(e) Given the equation of Gauss’ law in integral form, obtain the equation in differential form.                                                                                         (4 Marks)
(f ) A radio station transmits a 10 kW signal at a frequency of 100 MHz. At a distance of 1 km from the antenna, find:

(i) the amplitudes of the electric and magnetic field strengths.

(ii) the energy incident normally on a square plate of side 10 cm in 5 minutes.  (Assume that it radiates as a point source.)                              (8 Marks)
(g) Determine the real electric field for a monochromatic plane wave of amplitude E0, frequency ω that is travelling in the negative x−direction and polarized in the z−direction.                                                                                               (4 Marks)
Question 2
(a) State Stoke’s theory and explain its physical significance.                  (2 Marks)
(b) Given that[image: image5.png]= (2xz +3y%)9 + (4yz?)2



, show that Stoke’s theory holds for the enclosed surface shown in figure 1 below.                                              (12 Marks)
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                                       Figure 1
(c) The current density in a wire with a circular cross-section is proportional to the distance from the axis of the wire.  Find the total current in the wire.       (6 Marks)
Question 3
(a) Derive the Maxwell’s equations in integral form.                               (12 Marks)
(b) Explain the significance of each equation.                                           (8 Marks)
Question 4
(a)  (i) Write down the Maxwell’s equations in differential form for electromagnetic waves in vacuum.                                                           (4 Marks)
(ii) Hence show that the velocity of electromagnetic waves in vacuum is given by
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                                                                                                                 (10 Marks)
(b) With reference to a capacitor, discuss the origin of the displacement current.
                                                                                                                  (6 Marks)
Question 5
(a)(i) State any two assumptions made in deriving the magnetic vector potential
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                                                                                                                 (2 Marks)
(ii) Find the vector potential of an infinite solenoid with n turns per unit length, radius R and current I.                                                                               (9 Marks)
(b) An infinite straight wire carries the current
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Find the resulting electric and magnetic fields.                                         (9 Marks) 
