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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI)
EEE2104: ELECTROMAGNETIC FIELD THEORY
FINAL ALTERNATIVE ASSESSMENT: APRIL 2020 SESSION

Instructions: This paper consists of FOUR (4) questions. Answer ALL questions on the answer
booklet provided. All questions carry equal marks. The marks allocated to each sub-questions are
shown in the brackets at the right-hand margin.

Question 1
a)
I.  Explain why divergence is needed in studying electromagnetic field theory.
(2 marks)
ii.  Draw an illustration that shows the concept of divergence.
(2 marks)

b) Two point charges of 2.2 x 10° C and 5.4 x 10° C are located on the x-axis at x; = -1.5m
and x2 = 2.0 m respectively. Find the net force exerted on a 3.5 x 10”° C charge located at

the origin.
(5 marks)

c) Sketch the equipotential lines for a system of two point charges on the y-axis shown in
Figure Qlc.
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Figure Qlc
(2 marks)
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d) Given D=zp cos2p a; C/m Calculate the:
i.  Charge density at (1,7/4,3).
(2 marks)
ii.  Total charge enclosed by the cylinder of radius 1 m with -2 <z <2 m by using

Gauss’s Law.
(7 marks)

e) Calculate the potential at point (0,0,5) with respect to point (0,0,15) due to the point charge
500 pC at the origin.
(5 marks)
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Question 2

a)

b)

d)

With the aid of a diagram, explain how geometry affects capacitance. You may choose any
one example in your answer.
(3 marks)

Explain the effect of dielectric on capacitance.
(2 marks)

A parallel-plate capacitor with area 0.30 m? and separation 5.5 mm contains three
dielectrics with interfaces normal to E and D as follows:

er1 =3.0,d1 =1.0 mm, & = 4.0, d2 = 2.0 mm, &3 = 6.0, d3=2.5mm
Determine the total capacitance.

(9 marks)

Two conducting parallel plates are separated by a dielectric material with £ = 5.6&0 and
thickness 0.64 mm. Assume that each plate has an area of 80 cm?. If the potential field
distribution between the plates is V=3x+4y—12z+6 kV, determine the:

i. Capacitance of the capacitor.
(3 marks)

ii. Potential difference between the plates.
(8 marks)
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Question 3

a)

b)

d)

Mo is the permeability of free space. Elaborate your understanding on o and its correlation
to magnetic flux density.
(3 marks)

Ca_lculate H at (-3,4,5) when there are filamentary currents 10 A along ay and 20 A along
—Az.

(12 marks)
_ 2
Given the magnetic vector potential A = — %dz Whb/m, calculate the total magnetic flux
crossing the surface @ = g 1<p <2m,0<z <5.
(4 marks)

A current distribution gives rise to the vector magnetic potential:
A= x*ya; + y*xd, — 4xyzd, Wb/m

Calculate the magnetic flux ¢ through the surface defined by z=1, 0 <x <1 and
-1 <y <4
(6 marks)
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Question 4

a) Identify the classification of the magnetic materials provided in Table Q4a. List two
attributes for each of the material.

Table Q4a
Material Hr
Silver 0.9999736
Platinum 1.003
Cobalt 250

(9 marks)

b) A solenoid in Figure Q4b with N1 = 2000, r1 =2 cm and L; = 100 cm is concentric within
a second coil of N2 = 2000, r. =4 cm and L, = 200 cm. Calculate the:
i. Magnetic Flux Density, B
(6 marks)
ii. Mutual inductance between two coils in a free space condition.
(2 marks)

Figure Q4b

c) A conductive circular loop of radius 5 cm lies in the z = 0 plane in a magnetic field B =
(20 cos 210t ax+ 2 sin 210¢ az ) mWhb/m?. Calculate the induced voltage in the loop.
(5 marks)

d) Calculate the inductance of a solenoid of 200 turns wound lightly on a cylindrical tube of
6 cm diameter. The length of the tube is 60 cm and the solenoid is in air.
(3 marks)
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