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Chapter 26 Examples, Resistance

1) Calculate the drift speed of the conduction electrons in an Aluminum wire
(p=275x10°Q-m, a =4.4x10°K ™) with radius 950 zmwhen it has a uniform

current i =20 mA. Assume that each aluminum atom contributes one conduction
electron to the current that the current density is uniform across the wire’s cross
section and you may neglect the dependence of resistivity on temperature.

2) A copper wire (T, =25°C, p=17x10"°Q-m and a =3.9x10°K™) with a length
of 10 cm and a radius of 0.5 mm is connected across a 1.5-volt battery. After the
copper wire is connected to the battery for several minutes, it has a temperature of

75°C . Determine (a) the resistance of the copper wire and (b) the current through the
copper wire at this later time.
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3) A cylindrical wire of radius R = 3 mm has a current density that varies through a cross

section with radial distance r as J =kr® where k =1.5x10"* A/m*. Calculate the
current that passes through the outer portion of the wire between the radial distances
R/2 and R.

4) Calculate the resistance of a resistor with length I, radius a at one end & b at the other
end and resistivity p.
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