When a patient receives a shock from a
defibrillator, the energy delivered to the patient
is initially stored in a capacitor. We will study
capacitors and capacitance in this chapter.
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26.1 Definition of Capacitance

The capacitance is a measure of the capacitor’s ability to store | When the capacitoris charged, the

conductors carry charges of equal

charge, it is consists of two conductors, these conductors are | magnitude and opposite sign.

called plates, when the conductor is charged, the plates carry M

charges of equal magnitude and opposite directions.

Definition of Capacitance

The capacitance, C, of a capacitor is defined as the ratio of the

magnitude of the charge on either conductor to the potential
difference between the conductors.

C = g
AV
e The SI unit of capacitance is the farad (F), where 1 F=1 C/V
« Capacitance will always be a quantity

 The capacitance of a given capacitor is constant.
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26.1 Definition of Capacitance

Exercise 1

When 40uC charge are placed on a conductor, the potential is 8 V. What is the
capacitance?

Q=40 uC AV = 8Volt C =?
Q
C=—.
AV
. Q _40uC
AV 8



26.3 Combinations of Capacitors

Circuit Symbols
A circuit diagram is a simplified representation of an actual circuit, where lines

. . +
represent wires represent capacitor e represent batte and —o—o—
P , P P W — p ry

represent switch. G

1- Capacitors in Parallel + -

If two or more capacitors are connected +0, PP~ 0, |
in parallel, the AV, 2

across all capacitors. The equivalent
capacitance of a parallel combination of + - G Ceq=C1% Gy
capacitors is

Ceqg = C1+ C2+ C3....




26.3 Combinations of Capacitors

2— Capacitors in Series

If two or more capacitors are connected in series,
the on all capacitors, and the
equivalent capacitance of the series combination is
given by

1 1 1 1
— -4 +

Ceq Ci €y G

These two equations ( equivalent capacitors in
parallel and series ) enable you to simplify many
electric circuits by replacing multiple capacitors
with a single equivalent capacitance.
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26.3 Combinations of Capacitors

Exercise 2

Find the total capacitance for three capacitors connected in parallel, given their
individual capacitances are 1 pF, 5 uF , and 8 uF .

C1=1HF C2=5ﬂF 63=8ﬂF Ceq:?

Ceqg = C1+ C2+ C3....

Ceq = 1 UF+5 uF+ 8 uF

Coq = 12 uF




26.3 Combinations of Capacitors

Exercise 3

Find the total capacitance for three capacitors connected in series, given their individual
capacitances are 1 uF | 5 uF  and 8 uF .

C1=1ﬂF C2=5ﬂF 63=8ﬂF Ceq:?

1 1. 1 1
+—+

Ceq Ci Cp €3

1 _ 1 1 1
Ceq 1MF 5SuF  8uF c . c
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= + = +H 1= + = G,
Ceq A0uF = v

40uF

_ — II II

Coq =55 = 0.75uF i r

\% v



26.4 Energy Stored in a Charged Capacitor

Circuit Symbols
Energy is stored in a charged capacitor because the charging process is equivalent
to the transfer of charges from one conductor at a lower electric potential to another

conductor at a higher potential. The energy stored in a capacitor of capacitance C
with charge Q and potential difference A V is :

2
UE :Q—
2C
1
" u, =2 Q4

1 2
or |Ug= EC(AV )




26.3 Combinations of Capacitors

Exercise 4

If the capacitance to 4 uF, the voltage
potential energy.

the voltage 2 V, and the charge 8 uC. Find the

)

C =4 ufr AV =2 Volt Q=8ucC Ug =7

1 2
U =5 C(AV?)

1 2
Ug =E4”(2 )

Ug=8uj
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Electric potential

Any Questions?



