E6

Resistivity Calculations

1. A copper track on a printed circuit board is 2.0 mm thick, 8.5 mm wide and 4 cm long. The resistivity of copper is 1.7 x 10-8 m. Calculate the track’s resistance. Find the voltage drop across it when it carries a current of 25mA.

2. An electric fire has a power output of 1.2 kW and is designed to operate on the 240 V mains. Calculate (a) the resistance of the element, and (b) the length of wire needed to make the element, given that its resistivity is 3.3 x 10-4 m and it has a cross-sectional area of 3.0mm2.

3. The electrical resistivity of manganin is 45 x 10 –8 m. Calculate the resistance of 2m of this wire which has a diameter of 1mm .

4. Calculate the length of wire of 1.0 mm diameter and 5.0 x 10-6 m resistivity that would have a resistance of 5.0.

5. An electrical heating element is to be designed so that the power dissipated will be 750 W when connected to the 240 V mains supply.

(a) Calculate the resistance of the wire needed.

(b) The element is to be made from nichrome ribbon 1.0 mm wide and 0.050 mm thick. The resistivity of nichrome is 1.1 x 10 –6 m. Calculate the length required.

(c) Draw a circuit diagram to show how a second heating element would be connected to increase the power dissipated to 1.5kW. Explain your choice.

(d) State one important property of a conductor used to make heating elements.

