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Introduction and Safety

Introduction to Basic Electrical Engineering

Electrical engineering is the branch of engineering that deals with the study and application of electricity,
electronics, and electromagnetism. It involves the design, development, and maintenance of electrical
systems, including electrical circuits, electronics, and electromechanical systems.

Importance of Electrical Safety

Electrical safety is crucial in preventing accidents and injuries caused by electrical shock, fires, and
explosions. It is essential to follow safety protocols and precautions when working with electricity to
minimize the risk of electrical hazards.

Activity 1: Electrical Safety Quiz

1. What is the most important thing to do when working with electricity?
o a) Wear protective gear
o b) Use a ladder
o c) Work alone
o d) Touch electrical components



Understanding Electricity

Definition of Electricity

Electricity is the flow of electrons through a conductor, such as a wire. It is a form of energy that can be
used to power devices, heat, and light.

Types of Electricity: Static and Dynamic

Static electricity is the buildup of electric charges on an object, while dynamic electricity is the flow of
electric current through a conductor.

Basic Electrical Concepts: Voltage, Current, and Resistance

Voltage is the potential difference between two points in a circuit, current is the flow of electrons through a
conductor, and resistance is the opposition to the flow of electrons through a conductor.

Activity 2: Matching Game

1. Match the following terms with their definitions:
o 1. Voltage
o 2. Current

o

3. Resistance

[o}

a) The flow of electrons through a conductor

o

b) The potential difference between two points in a circuit

o

c) The opposition to the flow of electrons through a conductor



Electrical Components

Introduction to Electrical Components: Wires, Batteries, and Small Devices

Electrical components are the building blocks of electrical systems. Wires are used to connect
components, batteries provide power, and small devices such as resistors, capacitors, and inductors are
used to control the flow of electricity.

Understanding Electrical Symbols and Notation

Electrical symbols and notation are used to represent electrical components and circuits. It is essential to
understand these symbols and notation to read and create circuit diagrams.

Activity 3: Circuit Diagram
Draw a simple circuit diagram using the following components:

e Battery

e Wire
Light Bulb
e Switch



Circuit Analysis

Understanding Series and Parallel Circuits

Series circuits have components connected one after the other, while parallel circuits have components
connected between the same two points. Understanding the difference between series and parallel circuits

is crucial for circuit analysis.
Calculating Voltage, Current, and Resistance in a Circuit

Ohm's law is used to calculate voltage, current, and resistance in a circuit. It states that voltage is equal to

current multiplied by resistance.

Activity 4: Circuit Analysis Problems

1. A circuit has a voltage of 12V and a resistance of 4Q. What is the current flowing through the circuit?

2. A circuit has a current of 2A and a resistance of 6Q. What is the voltage of the circuit?



Electrical Safety and Protocols

Understanding Electrical Safety Protocols: Fuses, Circuit Breakers, and Grounding

Electrical safety protocols such as fuses, circuit breakers, and grounding are used to prevent electrical
accidents and injuries. Fuses and circuit breakers are used to interrupt the flow of electricity in case of an
overload or short circuit, while grounding provides a safe path for electricity to flow to the ground.

Importance of Electrical Safety in Everyday Life

Electrical safety is essential in everyday life to prevent accidents and injuries caused by electrical shock,
fires, and explosions. It is crucial to follow safety protocols and precautions when working with electricity.

Activity 5: Electrical Safety Scenario
Read the following scenario and answer the questions:

You are working on a project that involves building a simple circuit. You notice that the wire is frayed and
damaged. What do you do?

e a) Continue working on the project
 b) Replace the wire

e c) Use electrical tape to fix the wire
 d) Call a professional



Design and Build a Simple Circuit

Introduction to Designing and Building Simple Circuits

Designing and building simple circuits is an essential skill in electrical engineering. It involves selecting
components, creating a circuit diagram, and assembling the circuit.

Materials and Tools Needed

e Battery

e Wire

¢ Small light bulb
e Switch

Activity 6: Design and Build a Simple Circuit
Design and build a simple circuit using the following materials:

e Battery

e Wire

e Small light bulb
e Switch



Troubleshooting

Introduction to Troubleshooting Electrical Circuits

Troubleshooting electrical circuits involves identifying and fixing problems in a circuit. It requires a
systematic approach and a good understanding of electrical concepts.

Common Problems and Solutions

Common problems in electrical circuits include short circuits, open circuits, and faulty components.
Solutions involve identifying the problem, isolating the faulty component, and replacing or repairing it.

Activity 7: Troubleshooting Exercise
Troubleshoot the following circuit:

e The circuit is not working
e The light bulb is not turning on
e The circuit is overheating



Electrical Engineering Applications

Introduction to Electrical Engineering Applications

Electrical engineering has a wide range of applications in everyday life, including power generation and
distribution, transportation, communication, and medicine.

Examples of Electrical Engineering in Everyday Life

Examples of electrical engineering in everyday life include smartphones, computers, televisions, and home
appliances.

Activity 8: Research Project
Research and write a short report on an electrical engineering application of your choice:

e Renewable energy systems
e Medical devices
e Transportation systems



Review and Reflection

Review of Key Concepts

Review the key concepts learned in this homework sheet, including electrical safety, circuit analysis, and
electrical engineering applications.

Reflection Questions
Reflect on what you have learned and answer the following questions:

1. What did you learn about electrical safety?
2. How can you apply electrical engineering concepts to real-life situations?
3. What challenges did you face while designing and building a simple circuit?




Conclusion and Assessment

Conclusion

In conclusion, this homework sheet has covered the basics of electrical engineering, including electrical
safety, circuit analysis, and electrical engineering applications.

Assessment and Evaluation

Assess and evaluate your understanding of the concepts learned in this homework sheet by completing the
following quiz:

1. What is the definition of electricity?
2. What is the difference between a series and parallel circuit?
3. What is the importance of electrical safety in everyday life?




