ECE256 Example Questions

[image: image1.png]1 Starting with Ohm's law as expressed in Eq. (5-12) applied to a resistor of lenath £,

conductivity o, and uniform cross-section S, verify the point form of Ohm's law represented by
Eq. (5-8).

2 Along, round wire of radius a and conductivity o is coated with a material of conduc-
tivity 0.1a.

2) What must be the thickness of the coating so that the resistance per unit length of the
uncoated wire is reduced by S0%?

b) Assuming a total curren / in the coated wire, find J and E in both the core and the
coating material

3 A DC voltage of 6 (V) applied (0 the ends of 1 (km) of a conducting wire of 0.5 (mm)
radius results in a curresl of 16 (A). Find

2) the conductivity of the wire, -
b) the electric field Intensity in the wire,
©) the power dissipated in the wire.

Refer to Example 3

) Draw the cquivalent circuit of the two-layer, parallel-plate capacitor with lossy diclec-
trics, and identify the magnitude of each component.

b) Determine the power dissipated in the capacitor.




[image: image2.png]4 Two identical coaxial coils, cach of N turns and radius b, are separated by a distance d,
as depicted in Fig. 6-29. A current / flows in each coil in the same direction.
5) Find the magnetic flux density B = a,B, at a point midway between the coils.
b) Show: that dB,/dx vanishes at the midpoint.
©) Find the relation between b and d such that d*B,/dx* also vanishes at the midpoint.

Such a pair of coils are used 10 obtain n approximately uniform magnetic fild in the midpoint
region. They are known as Helmholtz coils.

Fig. Helmholtz coils




[image: image3.png]S Determine the mutwal inductance between a very long straight wire and a conducting d.
equilateral triangular loop, as shown
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Fig. A long straight wire
and a conducting equilateral
triangular loop




[image: image4.png]6 Find the total magnetic flux through a circular toroid with a rectangular cross section
of height I, The inner and outer radii of the toroid are u and b respectively. A current I flows
in N twrns of closely wound wire around the toroid. Determine the percentage of error if the flux
is found by multiplying the cross-sectional area by the flux density at the mean radius,




[image: image5.png]7 The upper and Jower conducting plates of a large parallel-plate capacitor are sepurated
by a distance d and maintained at potentials V and O respectively. A dielectric slab of dielectric

constant ¢, and uniforn thickness 0.8d is placed over the lower plate. Assuming negligible fringing
effect, determine

a) the potential and clectric field distribution in the dielectric slab,

b) the potential ad electric field distribution i the air space between the dielectric siab
and the upper plate,

) the surface chdrge densities on the upper and lower plates.





[image: image6.png]8 Assumea point charge Q above an infinite conducting plane at
3) Prove that ¥(x, 3, ) in Eq. (4-37) satisfies Laplace’s equation
maintained at 2670 potential.
b) What should the expression for V(x, y,2) be ifthe conducting plane has a nonzero poten-
tal ¥y?
9 What is the elestrostatic force of attraction between the charge 0 and the conducting
plane?

o
the conducting plane is





