EEE3019 ASSIGNMENT 2
1. A Moose conductor has the following details: outer diameter=31.8 mm. Area of Al (Aluminium)  =515.7 mm2. Calculate the resistance of 1 km of a double-Moose bundled conductor at 50 0C given that 

[image: image14.png]


at 20 0C and temperature resistance coefficient of Al=. (Increase length by 5% for stranding).
2. A point charge Q=10-6 coulomb is kept on the surface of a conducting sphere of radius r=1 cm, which can be considered as a point charge located at the centre of the sphere. Calculate the electric field strength and potential at a distance of 0.5 cm from the surface of sphere. Also find the capacitance of the sphere, 
[image: image3.wmf].
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3. The electric field strength on the surface of a sphere of 1 cm radius is equal to the corona-inception gradient in air of 30 kV/cm. Find the charge and potential on the sphere.
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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.
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A coaxial cable has insulation made of slightly conducting material of resistivity p as shown in the figure below. Given that the inner and outer radii of the insulation are a and b, respectively, find an expression for the leakage resistance per unit length between the inner and outer conductors.
6. A MOS transistor is essentially a parallel-plate capacitor comprising a silicon substrate, a silicon dioxide insulating layer, and an aluminium gate electrode as shown in figure 6.1. The silicon dioxide has relative permittivity 3.85 and dielectric strength 
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V.m-1, the insulating layer is 
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thick, and the area of the gate electrode is 0.02 mm2. Estimate the capacitance between the gate and the substrate and the maximum voltage which can be applied to the gate electrode. (ignore fringing fields)
[image: image13.png]insulator






Figure 6.1 Arrangement of layers in a MOS transistor
7. Find the charge in the volume defined by
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. What change occurs for the limits 
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8. A uniform line charge of 
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lies along the z-axis and a concentric circular cylinder of radius 2 m has 
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. Both distributions are infinite in extent with z. Use Gauss’ law to define D in all directions. (Use vector notations)
Note: Due in one week’s time!
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