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Static electricity is a cornerstone of introductory physics, captivating students with its invisible forces and everyday

manifestations—from the shock you feel after walking on a carpet to the spark that ignites fireworks. In most

high school and college physics textbooks, Chapter 20 is devoted to this fascinating topic, covering the principles of
electric charge, Coulomb’s law, electric fields, and the behavior of conductors and insulators. Students often

struggle to connect the abstract equations with real world phenomena, and many turn to online resources for
clarification. Gokartore has become a popular destination for learners seeking concise, accurate answers to

Chapter 20 questions. This article consolidates those answers, provides a deeper conceptual framework, and offers

practical problem solving strategies so you can master static electricity with confidence.

Understanding Static Electricity: The Foundations of Chapter 20

Before diving into specific problems, it's essential to grasp the fundamental concepts that underpin static electricity.
These include the nature of electric charge, the law of conservation of charge, and the forces that arise when
charges interact. In Chapter 20, students learn how like charges repel while opposite charges attract, and how
these interactions are quantified by Coulomb’s law. The chapter also introduces the electric field as a vector field
surrounding a charge, and the electric potential as a scalar quantity representing potential energy per unit charge.
Understanding these ideas is vital for solving the typical problems found in Gokartore’s static electricity answer set.

Key Concepts Covered in Chapter 20

« Electric Charge: Discrete units of charge (electrons and protons) and the distinction between positive,
negative, and neutral objects.

e Coulomb’s Law: The inverse square law governing the force between two point charges.

» Electric Field (E): The force per unit positive test charge, described by the vector equation E = F/q.

« Electric Potential (V): The work done per unit charge in bringing a test charge from infinity to a point in the
field.

e Conductors vs. Insulators: The ability of materials to allow charge movement and the resulting charge
distribution.

¢ Induction and Charge Transfer: Mechanisms for transferring charge without direct contact.

Mastering these concepts provides the scaffold for tackling the diverse set of problems students encounter in
Chapter 20. Gokartore’s answers often emphasize the importance of visualizing charge distributions and applying
the principles of superposition to complex configurations.

Common Questions and Detailed Answers

Below, we present a curated list of frequently asked questions from Chapter 20, along with clear, step by step
explanations. These answers are designed to match the style and depth found in Gokartore’s static electricity
solutions, while also expanding on the underlying physics.

1. How does Coulomb’s Law apply to non point charges?

Coulomb’s Law is strictly defined for point charges, but real objects often have distributed charges. In such cases,
the law is applied by integrating the contributions of infinitesimal charge elements over the entire volume or surface.
For symmetrical shapes—such as uniformly charged spheres or infinite planes—this integration simplifies to



closed form expressions. Gokartore’s solutions typically illustrate the use of symmetry to reduce complex integrals,
making the problem tractable.

2.What is the difference between electric field and electric potential?

The electric field is a vector field that represents the force experienced by a unit positive test charge at any point in
space. In contrast, electric potential is a scalar field that represents the work done per unit charge to bring a test
charge from infinity to a point. While the field points in the direction of the force, potential has no direction; it is a
measure of energy per charge. The relationship between them is given by E = -" V. Understanding this relationship is
crucial for solving many Chapter 20 problems.

3. How do conductors reach electrostatic equilibrium?

When a conductor is isolated, free electrons can move freely within its lattice. Once external influences (such as
contact with another charged object) are removed, the electrons redistribute themselves until the internal electric
field becomes zero. This condition, known as electrostatic equilibrium, ensures that no net force acts on any charge
inside the conductor, and the surface charges reside solely on the outermost surface.

4.Why does a charged balloon stick to a wall?

When a balloon is rubbed against fabric, it becomes negatively charged due to electron transfer. The wall, initially
neutral, experiences electrostatic induction: electrons are repelled from the surface nearest the balloon, leaving a
positive region. The attraction between the negatively charged balloon and the induced positive surface causes the
balloon to adhere to the wall. Gokartore’'s explanation highlights the role of induced charges and the resulting
electric field.

5. How is the electric potential of a uniformly charged sphere calculated?

For a sphere of radius R carrying a total charge Q, the potential inside the sphere is constant and equal to V = kQ/
R, where k = 1/(4< & €). Outside the sphere, the potential follows the same form as a point charge: V = kQ/r for r &gt; R.
Gokartore’s solutions often illustrate how to apply Gauss’s Law to confirm these results.

6. What is the role of the dielectric constant in static electricity?

When a material is placed between the plates of a capacitor, its ability to reduce the electric field is quantified by

the relative permittivity (dielectric constant) ;Q02a The capacitance increases by a factor of ;QO2A leading to higher charg
storage for the same applied voltage. Gokartore's answers frequently demonstrate this by comparing capacitance

values with and without a dielectric.

Problem Solving Strategies for Chapter 20

Mastering static electricity requires more than memorizing formulas; it demands a systematic approach to
dissecting and solving problems. Gokartore’s answer set emphasizes a consistent methodology that can be applied
across a wide range of scenarios.

Step by Step Approach

1. Identify Known Quantities: List all given charges, distances, and material properties.

2. Determine the Relevant Principle: Decide whether Coulomb’s law, Gauss’s law, or the superposition principle
is most applicable.

3. Set Up the Coordinate System: Choose axes that simplify calculations, often aligning one axis with the line
connecting charges.

4. Apply the Formula: Insert known values into the chosen equation, paying careful attention to units.

5. Check Dimensional Consistency: Verify that the units of your result make sense (e.g., force in newtons,



potential in volts).

6. Interpret the Result: Relate the numerical answer back to the physical situation, ensuring it aligns with
intuition (e.g., attraction vs. repulsion).

By following this sequence, students can systematically tackle
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