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Capacity ; is the ratio o* the magnitude of charge on the
conductor to its electrical Uoﬁm::m_ difference.
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But we know that electric potential is given by: V=

dresr

C =dmwegr
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The capacitor unit is : farad (F) = coulomb per volt (C/V )
T F=1C15N




The Parallel- Plate Capacitor

The nuwmn:msnm of a device a.mn\m:am on [3 344 % % 49 +£
“Uthe geometric arrangement of the conductors.
~The capacitance of a parallel-plate capacitor E d
~ with plates separated by air (see Fig.) __ \

can be easily calculated from three facts: - e

(1) The charge on one plate is givenby: g=G A, .......... (1)
A , isthe area of the plate

(2) The potential difference between two platesis: AV=Ed, ....(2)

d , is the distance between the plate.
o

(3) The electric field between two plates is given by: E= — (3)

\
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G , surface density of charge i.e. (the charge per unit area on each plat)

Substituting these three facts (1,2,and 3) into the definition of capacitance gives
the following result: . aA g
AV  Ed | (afep)d
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Example: A parallel-plate capacitor has an area A=2 X 10~* m? and a plate
separationd=1 x 10™3m.

(@) Find its capacitance. (b) How much charge is on the positive plate if the
capacitor is connected to a 3.00 -V battery?

Sclution
(a) Find the capacitance.
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1.00 X 107 3m

200 x 107* suv
d

C= 177 % 1072 F= 177 pF
(bi Find the charge cn the positive plate after the capac-
itor is connectec to a 3.00-V battery.
Substitute into Equation 16.8: "C= — Q=CAV= (177X 102GV

=531 x 10712C

Energy Stored in a Charged Capacitor:| W= 3 QAV

o
we can express the energy stored three different ways: = w@.:\u WQE\.N = h
. 2C
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Capacitor with Dielectric: JONY 74
A dielectric is an insulating material, such as rubber, plastic, or waxed paper.
138 5 ol il Jand e Tl 5,08 50l 5 ) (5055 130 o 56d) (e ST AL jlall 3l gall J e 325 G
Al 5 S0 S LY Aaiall Jaad 8 ac by ;

\$* lw,..\.\» e
® i

When a dielectric is inserted between the plates of a capacitor, the capacitance
increases. (AUl Aaaall 8 4L Jila)

If the dielectric completely fills the space between the plates, the capacitance is
multiplied by the factor K, called the dielectric constant
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Polarization .. - s
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“ (a) In the absence of an external electric field, polar BO_mnEmMm_‘m randomly oriented.

' (b) When an external electric field Eo is applied, the 30_mnc_mm,,wm&m__«\\m\:m: with the field.
' (c) The charged edges of the dielectric can be modeled as an additional pair of parallel

| plates establishing an electric field in the direction opposite to .
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Example: A parallel-plate capacitor has area 80 cm2. The plates are separated by a 5 mm.

Calculate the capacitance with and without a paraffin wax layer between the plates. If the
_¥ relative permittivity K=2. of ) G
~ Solution: .

From C=KeoA/ d

’ . . . 3 =12 —4
without dielectric (air K = 1); ¢ = =288X10" "x80x10

5x10°3

=14 510 F=a1aF

-12 —_
with dielectric (K = 2) :2 €= Nxm.mxH%xHHomwoxHo L 28.3 X 10712Fr=-283F
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Capacitors in series 0 @ +0 -0 +0 -0
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the current flowing through the circuit is same _Hou_l _.cu .ou._ |
and the voltage across the series components is different. | . . e <u,-|J_
The total voltage applied by the battery is given by: |

y - ¥ o vV <

ﬁbﬁ” %\\\l—l <U+%u,+@k )A.ﬂv < A|~
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we know that (V=Q/C) == !wlum+lnv|+%:.n+m
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Divide throughout by Q, We get: | ¢ C, = Ci S Gt

Capacitors in parallel combination

6
the voltage across the capacitor is same in all the components. I%T
and current flowing through the circuit is different. .
Therefore: a < G b
\A‘.Q”\\|TNN|TN-..+N.* IcllTl.‘M._TIT
=V.=V, =Va=\a i
. <Dﬁ a\.\ u 73 4 I%_TI
the equivalent capacitance is given by,
o
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Example: Calculate the equivalent capacitance between @ and b for the
combination of capacitors shown in Figure.
All capacitances are in microfarads puF.

Solution: for (fig - a)

Ll

Coq=C + G =10pF + 30 uF = <0 pF

L I LA dl : b a
Ceq =C + Ca=20pF +30 uF = 8.0 pF
- 4]
for (fig - b)
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for (fig - c) oy =Q+Cz=200F - L0pF =




