Summary of chapter 26

Objective:

1 Cdculate the cgpacitance of a capacitor for Imple geometries like pardld

plates, cylindricd, and sphericd.

2. Learn how to cdculate the equivaent capacitance of a group of capacitors and
cdculate the charge on each capacitor and the potentid difference across each

cgpacitor when aknown potentid is gpplied.

3. Cdculate the energy dored in a charged capacitor and cdculae the

cgpacitance, potentid  difference, and energy  Stored

didectric.

in a capacitor with

Summary of major points:

How to calculate the capacitance of a capacitor:

The capacitance of a cgpacitor isdefined as C :%

where Ciscapacitance, Q ischargeand V is voltage across the capacitor.

For parallel plate capacitor C =eodA

Where & is a constant = 885 X 10" A is the area of the plates and d is the distance

between the plates.

For cylindrical capacitor C= | -
abo
edg

Where k is a congtant = 9 x 10° , | is length of the cylinder , b is outer radiusand a is

inner redius of the cylinder.

For spherical capacitor ab

“ k(- a)
Where b isthe outer radius and a is the inner radius of the sphere.

The witsfor Cis M? of Farad ( F).

e Vit g
The capacitance of an isolated spherica conductor is
C=4peR

where R isthe radius of the conducting sphere.



Capacitorsin seriesand paralld:

a) For paralle combinatiorn

The potential difference across each capacitor in the paralle drcuit is the same
(visthe same) asthe potentid in the equivaent capacitor.

The charge (total) stored by the capacitor is the sum (Qr is the sum of the charge
in the equivadent capacitor).

The equivaent capacitanceis G=Ci+G+G+...

b) For series combination:
The magnitude of the charge should be the same on dl the plates. (Q is the
same as the charge on the equivaent).
The potential difference across any number of capecitors in series is equal to

the sum of the potentid difference across the individud caecitors( Vr is the
um).

The equivaent cgpacitanceis

Theenergy stored by a charged capacitor:

2
u=L-lov=L1cv?
2C 2% 2

In the case of apardld plate capacitor the energy stored is aso given by

Us= %(éoAd)Ez
where E isthe dectric field between the plates.

When a didectric materid (nonconducting, like rubber, glass) is inserted between the
plates of a capacitor then;

vt

k

whereV is voltage with didectric and \, is voltage without dielectric.
C=kC,

where Cis cgpacitance with didectric and G, is cgpacitance without didectric



5=Ye
k

where U is energy with didectric and Uo is energy without didectric

ki didectric congant. See table 26.1 in the textbook for didectric congtants of
different meterids.



