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Introduction to Combination of Capacitor
A capacitor can be charged by connecting the plates to the terminals of a battery, which are maintained at a potential difference V?
called the terminal voltage. When connection is achieved, the charges between the terminals and the plates are shared. For
example, the plate that is connected to the negative (or positive) terminal will acquire some negative (or positive) charge. The
sharing causes a momentary reduction of charges on the terminals, and a decrease in the terminal voltage.
A circuit composed solely of components connected in a series is known as a series circuit; likewise, one connected completely in
parallel is known as a parallel circuit.
In a series circuit, the current that runs through each of the components is the same, and the voltage across the components is the
sum of the voltages across each component. In a parallel circuit, the voltage that runs across each of the components is the same,
and the total current is the sum of the currents running through each component.

Capacitors in Series

Suppose two initially uncharged capacitors C1 and C2
are connected in a series, as shown in the figure below. A potential difference ||V? is then applied across both capacitors.
The left plate of capacitor 1 is connected to the positive terminal of the battery and becomes positively charged with a charge +Q,
while the right plate of capacitor 2 is connected to the negative terminal and becomes negatively charged with charge –Q as
electrons flow in. The inner plates were initially uncharged; now the outside plates each attract an equal and opposite charge.
Consequently, the right plate of capacitor 1 will acquire a charge –Q and the left plate of capacitor will acquire a charge +Q.
Capacitors follow the same law using the reciprocals. The totalcapacitance of capacitors in series is equal to thereciprocal
of the sum of the reciprocals of their individual capacitances:

The working voltage of a series combination of identical capacitors is equal to the sum of voltage ratings of individual capacitors.
This simple relationship only applies if the voltage ratings are equal as well as the capacitances. However, the division of DC
voltage between the capacitors is dominated by the leakage resistance of the capacitors, rather than their capacitances, and this has
considerable variation. To counter this, equalizing resistors may be placed in parallel with each capacitor that effectively adds to
the leakage current.
If two or more components are connected in parallel they have the same potential difference (voltage) across their ends. The

potential differences across the components are the same in magnitude, and they also have identical polarities. The same voltage is
applicable to all circuit components connected in parallel. The total current I is the sum of the currents through the individual
components

Capacitors in Parallel

Suppose we have two capacitors, C1 with

charge Q1 , and C2 with charge Q2, and that they are connected in parallel, as shown in the figure above. The left plates of both
capacitors C1 and C2 are connected to the positive terminal of the battery and have the same electric potential as the positive
terminal. Similarly, both right plates are negatively charged and have the same potential as the negative terminal.
Thus, the potential difference ?V is the same across each capacitor. This gives
C1 = Q1/?V
C2 = Q2/ /?V
Qeq = Q1 + Q2
= (C1 + C2) ?V
Capacitors follow the same law using the reciprocals. The total capacitance of capacitors in parallel is equal to the sum of their
individual capacitances:

The working voltage of a parallel combination of capacitors is always limited by the smallest working voltage of an individual
capacitor.

Dielectric
In many capacitors there is an insulating material such as paper or plastic between the plates. Such material, called a dielectric, can
be used to maintain a physical separation of the plates.

Polar Dielectric
Polar dielectrics are substances that have polar atoms/molecules intrinsically but are randomly arranged. On application of an
external electric field, they are polarized parallel to the external electric field.
Net electric field inside dielectric.

Capacitance of a parallel plate capacitor having dielectric slabs in series.
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