CBSE Class 12 Physics Notes Chapter 2: Electrostatic Potential and Capacitance covers
fundamental concepts related to electric potential and capacitance. The chapter explains
electrostatic potential as the work done to bring a unit positive charge from infinity to a point in
an electric field. It also discusses the potential difference between two points and how it relates
to the electric field.

Understanding these concepts is crucial for grasping how capacitors work and how they are
used in various electrical circuits.

CBSE Class 12 Physics Notes Chapter 2 Electrostatic
Potential and Capacitance Overview

CBSE Class 12 Physics Notes Chapter 2 Electrostatic Potential and Capacitance are created by
subject experts from Physics Wallah. These notes provides a clear and concise overview of key
concepts including electrostatic potential, which is the work done to move a unit positive charge
to a point in an electric field, and capacitance, which measures a capacitor's ability to store
charge.

The chapter explains how potential difference relates to electric fields and the factors influencing
capacitance, such as plate area and separation. These expert-prepared notes are designed to
help students grasp these fundamental topics effectively and excel in their exams.

CBSE Class 12 Physics Notes Chapter 2 Electrostatic
Potential and Capacitance PDF

You can access the PDF for CBSE Class 12 Physics Notes Chapter 2 Electrostatic Potential
and Capacitance using the link below. This detailed guide prepared by subject experts provides
a thorough overview of the chapter's key concepts, including electrostatic potential, capacitance,
and their applications.

CBSE Class 12 Physics Notes Chapter 2 Electrostatic Potential and Capacitance PDF

CBSE Class 12 Physics Notes Chapter 2 Electrostatic
Potential and Capacitance

The section on Electrostatics in CBSE Class 12 Physics notes on Electrostatic Potential and
Capacitance covers the study of electric fields and forces when they are stationary. This topic is
important for understanding how electric charges interact in a static state. It is divided into ten
sub-topics, each focusing on different aspects of electrostatics, including:



Electric charge

Electric charge is a fundamental property of matter that causes objects to experience force
when placed in an electric field. It comes in two types: positive and negative. Charges of the
same type repel each other, while charges of opposite types attract.

A point charge refers to an idealized charge concentrated at a single point, simplifying the
calculation of electric fields and forces. Electric charge has key properties, such as quantization,
meaning it exists in discrete amounts and is always a multiple of the fundamental charge;
conservation, where the total charge in a closed system remains constant; and additivity, where
the total charge is the sum of all individual charges.

Unlike mass, which is always positive and measures the amount of matter, electric charge can
be positive or negative and determines how particles interact through electromagnetic forces.
Charges can be transferred through methods like conduction, induction, and friction. An
electroscope is a tool used to detect and measure electric charge by observing the movement of
its metal leaves in response to the charge.

Potential

The electric potential at a point in space is defined as the amount of work done to bring a unit
positive charge from infinity to that point. This concept helps in understanding how much
potential energy a charge would have at a particular location in an electric field. The potential
VVV at a point is given by:

V=W/Q
where:

e W is the work done in bringing the charge,
e Qs the charge being brought to the point.

In simpler terms, electric potential measures the potential energy per unit charge at a point in an
electric field.

Equipotential Surface

An equipotential surface is a surface on which the electric potential is the same everywhere.
This means that no work is required to move a charge along this surface because the potential
does not change.

For a point charge, these surfaces are spherical and centered around the charge. If you imagine
a point charge in space, the equipotential surfaces are concentric spheres around that charge.
In practical applications, these surfaces are used to simplify the analysis of electric fields by
reducing the complexity involved in calculating work done and forces.



Potential Difference

The potential difference between two points, A and B, in an electric field is defined as the
amount of work done per unit charge to move a positive test charge from point A to point B. It is
mathematically expressed as:

V=V, = AV =(W,e/q)

Electric Potential Due To A Dipole

The electric potential V at a point P due to an electric dipole is given by the formula:

V =(1/41¢,).(p cosO/r?)
When point P lies on the axial line of the dipole i.e., 8 = 0°
V =(1/411g,).(p/r?)

When point P lies on the equatorial line of the dipole, i.e., 6 = 90°
S.V=0

Electric Potential Due To A System Of Charges

The electric potential at a point due to a system of charges is determined by adding up the
contributions from each individual charge in the system.

Since electric potential is a scalar quantity, it can be directly summed up algebraically without
considering the direction.

Free Charges And Bound Charges Inside A Conductor
In conductors, there are two types of charges to consider: free charges and bound charges.
Free Charges:

e Free charges are charge carriers, such as electrons, that are not bound to any specific
atom or molecule. These charges are free to move throughout the conductor in response
to electric fields.



e When an electric field is applied to a conductor, these free charges move, causing a
current to flow. This movement of free charges continues until the internal electric field
within the conductor is neutralized.

Bound Charges:

e Bound charges are charge carriers that are attached to atoms or molecules within a
material, typically found in insulators or dielectrics.

e These charges cannot move freely throughout the material but can shift slightly within
their atoms or molecules when an electric field is applied. This shift creates a small
separation of positive and negative charges, known as polarization.

Behavior Inside a Conductor:

e Inside a conductor, the electric field E is zero. This is because the free charges within the
conductor rearrange themselves in such a way as to cancel out any applied electric field.

e Due to this rearrangement, the net charge inside the conductor is zero. Any excess
charge resides on the surface of the conductor, where it creates an electric field that
cancels out the internal field.

Electrostatic Potential

Electrostatic potential at a point in an electric field is defined as the amount of work done in
bringing a unit positive charge from infinity to that point without acceleration. It is a scalar
quantity and is measured in volts (V). The concept of electric potential helps in understanding
how electric charges interact and how energy is stored in an electric field.

Capacitance

Capacitance is the ability of a system to store electric charge. It is defined as the ratio of the
charge stored on one of the plates of a capacitor to the potential difference between the plates.
The unit of capacitance is the farad (F). A capacitor is a device used to store electrical energy,
and its capacitance depends on the area of the plates, the distance between them, and the
dielectric material between the plates.

Benefits of CBSE Class 12 Physics Notes Chapter 2
Electrostatic Potential and Capacitance

e Comprehensive Understanding: These notes provide a detailed explanation of key
concepts like electric potential, capacitance, potential energy and polarization making it
easier for students to grasp the subject.

e Simplified Concepts: The notes break down complex topics into simpler terms, making
it easier for students to understand and retain information.



Quick Revision: The notes are well-organized and concise making them ideal for quick
revision before exams. Students can quickly review important formulas, definitions, and
key points.

Exam-Oriented: The notes are designed with the CBSE exam pattern in mind focusing
on the important topics and concepts that are likely to be tested in the exams.

Boosts Confidence: With clear explanations and well-structured content these notes
help students build confidence in their understanding of the chapter, enabling them to
perform better in exams.

Time-Saving: Instead of going through the entire textbook these notes provide a
time-efficient way to cover all the essential topics in the chapter.



