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Temperature Dependence of Resistivity

* Do you think the resistivity depends on temperature?
- Yes

* Would it increase or decrease with the temperature?
— Increase
— Why?
— Since the atoms are vibrating more rapidly as temperature increases

and are arranged in a less orderly fashion. So0?
* They might interfere more with the flow of electrons.

* |f the temperature change Is not too large, the resistivity of
metals usually increase nearly linearly w/ temperature
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— «a is the temperature coefficient of resistivity

— o of some semiconductors can be negative due to the increased
number of free electrons.



Electric Energy

* Why is electric energy useful?
— It can be transform easily into different forms of energy:

+ Motors, pumps, etc, transform electnc energy to mechanical energy
+ Heaters, dryers, cook-tops, etc., transform electricity to thermal energy
» Light bulb filaments transform electric energy to light energy

— Only about 10% of the energy twrns to light with 90% lost via heat

— Typical household light bulb and heating elements have resistance of order few
ohms to few hundred of ohms

* How does electric energy transform to thermal energy?

Flowing electrons collide with the vibrating atoms of the wire.

In each collision, part of electron’s kinetic energy is transferred to the atom it collides
with.

The kinetic energy of wire's atoms increases, and thus the temperature of the wire
Increases.

The increased thermal energy can be transferred as heat through conduction and
convection to the air in a heater or to food in a pan; it can also be radiated as light.
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