
Lecture Notes: Applications of Electrostatics

1. Introduction to Electrostatics Applications

Electrostatics deals with static electric charges and their effects. Several technological and practical
applications are based on electrostatic principles. Two important applications include electrostatic
shielding and capacitors.

2. Electrostatic Shielding

Definition:

Electrostatic shielding is the protection of a region from external electric fields by surrounding it with
a conducting material.

Principle:

Electric charges reside only on the outer surface of a conductor.
Inside a hollow conductor, the electric field is zero, regardless of external fields.
This follows from Gauss’s Law, which states that the net charge inside a closed conductor remains
zero.

Examples and Applications:

1. Faraday Cage:

A metal enclosure (cage) that blocks external electric fields.
Used in airplanes and cars to protect passengers from lightning.

2. Protecting Sensitive Electronics:

Devices like mobile phones and scientific instruments are shielded from external
electromagnetic interference.

3. TV and Radio Signals in Buildings:

Large buildings with metal structures sometimes block signals due to electrostatic shielding.
4. Cable Shielding:

Coaxial cables have a metal shield to prevent external electrical noise from interfering with
signal transmission.

3. Capacitors: Basic Introduction

Definition:

A capacitor is a device used to store electric charge and energy in an electric field.

Construction:
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A capacitor consists of two parallel conducting plates separated by an insulating material
(dielectric).
When connected to a voltage source, one plate accumulates positive charge and the other
accumulates negative charge.
The charge is stored as electrostatic energy.

Capacitance ( )

The ability of a capacitor to store charge is called capacitance.
It is given by the formula:

Where:
 = Capacitance (Farads, F)
 = Charge stored (Coulombs, C)
 = Voltage (Volts, V)

Energy Stored in a Capacitor:

The energy stored in a capacitor is:

This energy is used in electronic circuits and power systems.

Applications of Capacitors:

1. Energy Storage:

Used in camera flashes, power backup systems, and batteries.
2. Filters in Circuits:

Capacitors help remove unwanted signals in radios, TVs, and communication systems.
3. Pulse Circuits:

Used in oscillators, clocks, and timing circuits.
4. AC-DC Conversion:

Capacitors smooth voltage fluctuations in power supplies.

4. Summary of Key Concepts

Concept Description Applications

Electrostatic Shielding
Blocking external electric fields using
conductors

Faraday cages, cable shielding, protecting
electronics

Capacitors
Devices that store electric charge and
energy Power backup, circuit filters, timing devices

Capacitance Formula Measures charge storage ability
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Concept Description Applications

Energy Stored in
Capacitor Used in high-energy circuits

5. Conclusion

Electrostatic shielding helps protect sensitive systems from unwanted electric fields.
Capacitors play a crucial role in energy storage, signal processing, and electronics.
Both applications are widely used in technology, engineering, and daily life.

End of Lecture Notes. Let me know if you need additional explanations or a presentation! 😊
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