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Instructions to candidates
Duration: Two (02) hours
Number of questions: Four (4)
Answer all questions

Mark allocation: 200
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a. Write down the equation for Gauss’s law of electrostatics and identify each term.
(10 marks)
b. Find the Electric field of a non-conducting infinite planer charge distribution (surface
‘ charge density +0) using the Gauss’s law.

(Justify the reasons if you are to neglect any component)
(25 marks)

C. Using the result from part (b), determine the electric field (both inside and out) of a
parallel plate capacitor.

Indicate the direction of the Electric field.

. (20 marks)

d. Write down the relationship between the electric potential (V) and the electric field (E)
(05 marks)

e. Derive an equation for the capacitance (C) of a parallel plate capacitor in terms of A
(area of a plate), d (distance between two plates) and € (permitivity).
(20 marks)

.

2. An electric dipole consists of two equal and opposite charges (q) seperated by a distance 2a as
shown in the figure 01.

a. Show that the potential at point P along the x axis far away from the dipole (r >> a) is
givenby v = Egr—z‘
Write down any assumptions you use in this section.

(20 marks)
b. Use the above expression to determine the electric field at point P. Indicate the

direction of the electric field.
(20 marks)
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Figure 01

a. Write down the four Maxwell’s equations. _
(10 marks)

b. Derive the unmodified Maxwell’s 4" equation V x B = HoJ using the Amphere’s law
where [ is the current density.

(15 marks)
c. Considering the charge conservation, the continuity equation is givenby V - | = — %g
(where p is the charge density).
Check the consistency of the Maxwell’s 4" equation.
(15 marks)
d. Obtain the modified Maxwell’s 4™ equation.
(15 marks)

4. A strong magnet is placed under a horizontal conducting ring of radius r which carries a current

I as shown in figure 02. If the magnetic field lines make an angle 8 with the vertical at the ring’s
location, find the magnitude and the direction of the resultant force on the ring.

(Justify the reasons if you are to neglect any component)

(25 marks)
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