
EEE3019 ASSIGNMENT 3
Problem 1
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Core dimensions: 1 cm X 1 cm



Two square capacitor plates in air have separation d, sides of length b, and charge [image: image2.png]


 as illustrated in figure 1(a) below. Fringing effects can be neglected. (a) What is the capacitance Ca of this device? (b) A perfectly conducting plate is introduced between the capacitor plates as illustrated in figure 1(b) below, leaving parallel gaps of width d/10 above and below itself. What now is the device capacitance Cb when it is fully inserted? (c) What is the magnitude and direction of the force f on the new plate of part (b) as a function of insertion distance L? Please express your answer as a function of the parameters given in the figure.


Figure 1(a)                        Figure (b)
[image: image6.png]A cylindrical coaxial resistor has an inner conductor of radius r; and an outer conductor of
radius ro, with the space between being filled with a material characterized by conductivity
o and permittivity &. The device is open at the ends and has length L.

(2) When charged to Vo, what is the surface charge density p; [C/m?] on the surface of the
inner conductor?

(b) What s the capacitance C [farads] of this device?
(¢) What is the resistance R [ohms] of this device?

() Ifit is open-circuited with an initial voltage Vo, what is V(t) for t > 02



Problem 2

[image: image7.png]The illustrated inductor consists of N tums of
wire uniformly wound around a thin hollow toroid
with a major diameter of D to produce an
inductance of L [Henries. The toroid cross-
sectional area is A, as illustrated, and you may
neglect any fields outside the toroid.

) What is H inside the toroid when the current
through the coil is T Amperes?

b) What is the approximate inductance L of this
inductor?

©) The core of this coil is now one-percent filled
with many tums of iron wire having p =
1000pe, as illustrated.  What now is the
inductance L?

toroid one percent



Problem 3
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Problem 4
Problem 5
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The core of the magnetic device as shown in the figure below is made of cast-iron and it is symmetrical both left and right arms. Find the current I that is needed to establish a flux density of 30 [image: image4.png]


Wb at the right arm of the core.

[image: image10.png]A capacitor consists of two parallel conducting plates whose area is large enough compared with their
spacing for edge effects to be negligible. The sheets are 0.1 mm apart and the space between them is
partially filled with polythene sheet of thickness 0.09 mm, relative permittivity 2.25 and breakdown
strength 30 MV.m" as shown in fig. 2.6. Assuming that the breakdown strength of air is 3 MV.m™,
calculate the maximum voltage which can be applied to the capacitor. What difference does it make if
the polythene sheet completely fills the space between the plates?
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Fig. 2.6 Capacitor with mixed dielectrics




B-H CURVES FOR SELECTED MATERIALS
Problem 6
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Problem 7

[image: image12.png]A square coil of side a carries a current / as shown in fig. 4.3. Show that the magnetic flux density at a
point on the axis of the coil and distance = from its plane is given by
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Fig. 4.3. A square coil



The figure below shows the cross-section of two adjacent tracks on a printed circuit board. If the tracks run parallel to each other for 50 mm, estimate the capacitance between them. The relative permittivity of the material of the board is 6.0.

Note: Ass. due in one week’s time
Do not worry about your difficulties in mathematics, l assure you that mine are greater. –Albert Einstein

