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Notes - 20.3 Resistance and Resistivity

1. The resistance Tf an object depends on its gh(}\ R and the
OO of which it is composed.

] A
2 R.QL/EV ok L = length

3. Resistivity pisan_ 10 CING(C p = resistivity
i‘s}_{lo_@&_ﬂ%_of the materidl, e e
independent of its’shape or size.

4. Fillin the table:

Parameter Unit Symbol
Resistance _(2 R
Resistivity Q " 0
Length wh N
Area mA A




 [image: image2.png]5. What is the resistivity of the common materials shown below?

Material Resistivity (S0
Silver |. 590 3
Copper 1.72:0\0 V&
CTI NG

Aluminum

Mercury

Silicon Q SQO
Fused Quartz 7 \Q 13

Rubber Q3-10™

Teflon > 103

)




[image: image3.png]6. A car headlight filament is made of tungsten and has a cold resistance of 0.350 Q. If
the filament is a cylinder 4.00 cm long (it may be coiled to save space), what is its
diameter? Show aur work.
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7. The resistivity of all materials depends on temperature. Ingeneral, resistivity

!D C0easesS with temperature.





Practice – 20.3 Resistance and Resistivity
1.  What is the resistance of a 20.0-m-long piece of 12-gauge copper wire having a 2.053-mm diameter?  (Cu = 1.72 x 10-8 .m)
2.  The diameter of 0-gauge copper wire is 8.252 mm.  Find the resistance of a 1.00-km length of such wire used for power transmission.  (Cu = 1.72 x 10-8 .m)
3.  If the 0.100-mm diameter tungsten filament in a light bulb is to have a resistance of 0.200 , how long should it be?  (W = 5.6 x 10-8 .m)
4.  Find the ratio of the diameter of aluminum to copper wire, if they have the same resistance per unit length (as they might in household wiring).  (Cu = 1.72 x 10-8 .m and Al = 2.65 x 10-8 .m)
5.  What current flows through a 2.54-cm-diameter rod of pure silicon that is 20.0 cm long, when 1.00 × 103 V is applied to it?  (Such a rod may be used to make nuclear-particle detectors, for example.)  (Si = 2300 .m)
6.  A wire is drawn through a die, stretching it to four times its original length.  By what factor does its resistance increase?

Solutions:

1.  0.104         2.  0.322 3.  0.028 m        4.  1.24        5.  1.10 x 10-3 A        6.  16  

