Physics 2: Homework 5 (Worksheet)
1. A certain cylindrical wire carries current. We draw a circle of radius r around its central axis, as shown in Figure (1), to determine the current i within the circle. Figure (2) shows the current i as a function of r2. (a) Is the current density uniform? (b) If so, what is its magnitude?
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2. Copper and aluminum are being considered for a high-voltage transmission line that must carry a current of 60.0 A. The resistance per unit length is to be 0.150 Ω/km. The densities of copper and aluminum are 8960 and 2600 kg/m3, respectively. The resistivities of copper and aluminum are 1.69 × 10-8 and 2.75×10-8 Ω·m, respectively. Compute (a) the magnitude J of the current density, and (b) the mass per unit length λ for a copper cable and (c) J and (d) λ for an aluminum cable.

3. A wire with a resistance of 6.0Ω is drawn out through a die so that its new length is three times the original length. Find the resistance of the longer wire, assuming that the resistivity and density of the material are unchanged.

4. A 120 volt potential difference is applied to a space heater whose resistance is 14Ω when hot. (a) At what rate is electrical energy transferred to thermal energy? (b) What is the cost for 5.0 h at US$0.05/kW · h?

5. A 100 W light bulb is plugged into a standard 120 volt outlet. (a) How much does it cost per 31-day month to leave the light turned on continuously? Assume electrical energy costs US$0.06/kW · h. (b) What is the resistance of the bulb? (c) What is the current in the bulb?

6. A copper wire of cross-sectional area 2.00×10-6 m2 and length 4.00 m has a current of 2.00 A uniformly distributed across the area. (a) What is the magnitude of the electric field along the wire? (b) How much electrical energy is transferred to thermal energy in 30 minutes?
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