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Problem:

A parallel-plate capacitor has a charge of
0.020 uC on each plate with a potential
difference of 240 V. The plates are separated
by 0.40 mm of air.

A) What is the capacitance?
B) What is the area of a single plate?

C) At what voltage will the air between the
plates ionize? (breakdown at 3.0 kV/mm)



Relevant ideas:



Relevant ideas:

* Voltage-charge relationship: AV.=Q/C.
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Relevant ideas:

* Voltage-charge relationship: AV.=Q/C.
* Capacitance definition: C=¢,A/d .

* Breakdown is characterized by a critical field
strength. Since the plate separation is known,
this can be translated into a critical potential
difference (breakdown voltage for this
capacitor).
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e Calculate C from known voltage and charge.
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Strategy

e Calculate C from known voltage and charge.
* Determine plate area from calculated C.

e Use the known plate separation to translate
the known breakdown field strength for air
into the breakdown voltage for the given
capacitor.
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