Resistivity Problems
These questions all involve the formula
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Where 
R is the resistance of a conductor




( is the resistivity of the material




l is the length of the conductor

and

A is the cross-sectional area

It is essential that the formula is applied with S.I. units, which can make problems on this subject quite difficult!
Problems with areas in S.I. Units (no conversion)
1.  A uniform wire is of length 4.0 m and cross-sectional area 1.0 x 10-6 m2. The resistivity of the material is 4.8 x 10-7 ( m. What is its resistance?
2.  A square slab of polythene has a cross-sectional area of 0.25 m2 and a thickness of 0.005 m. Large metal contacts are connected to the square faces of the slab to measure its resistance. A value of 4.0 x 1013 ( is calculated. What is the resistivity of polythene?
Problems in S.I. Units where areas need calculating 

3.  One of the aluminium wires in a power cable has a diameter of 0.004 m. If the resistivity of aluminium is 3.2 x 10-8 ( m, what is the resistance of a 1000 m length of this wire.
4.  The heating element of an electric toaster consists of nichrome ribbon which is 1.0 x 10-3 m wide and 5.0 x 10-5 m thick. What length is needed for a 72 ( resistance filament? The resistivity of nichrome is 1.3 x 10-6 ( m.
Problems with areas in mm2 or cm2
Remember 1 mm2 = (10-3 m)2 = 10-6 m2
5.  A 71 cm long copper laboratory wire of cross-sectional area 0.5 mm2 has a resistance of 0.1 (. Calculate the resistivity of copper.
6.  A cable consists of 10 strands of steel wire, each of cross-sectional area     1.1 x 10-3 cm2. calculate the resistance of 1.0 m of the cable. The resistivity of steel is 1.4 x 10-7 ( m.
Problems with dimensions in mm or cm
7. 
A slice of silicon has a rectangular cross-section. The width and height of the slice are 1.0 mm and 5.0 mm respectively. What is the resistance of the slice if its length is 30.0 cm? The resistivity of silicon is  4 x 10-3 ( m.

8. 
Calculate the length of a wire of 1.0 mm diameter and 5.0 x 10-6 ( m resistivity that would have a resistance of 5.0 (.

9. 
A light bulb filament made from 600 mm of tungsten wire has a resistance of 960 (. At its working temperature the resistivity of tungsten is 7.0 x 10-7 ( m. Calculate the diameter of the wire.
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