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The Project Lead The Way (PLTW) Principles of Engineering (POE) course is a
crucial part of the PLTW curriculum, designed to provide students with a
comprehensive understanding of engineering principles and practices. This
review guide aims to help students reinforce their knowledge and prepare
effectively for assessments in the course. By breaking down key concepts,
skills, and topics covered in the Principles of Engineering class, this guide
serves as a valuable tool for students at various levels of understanding.

Understanding the Basics of Principles of
Engineering

PLTW’s Principles of Engineering course explores a variety of topics that lay
the foundation for a future in engineering. The course covers the following
key areas:

Engineering Design Process

Mechanics

Thermodynamics

Electricity and Electronics



Fluid Mechanics

Robotics

Each of these areas is interconnected and contributes to a holistic
understanding of engineering as a discipline.

The Engineering Design Process

The engineering design process is a systematic approach used by engineers to
solve problems. It typically involves the following steps:

Define the Problem1.

Research and Gather Information2.

Generate Ideas3.

Develop Solutions4.

Prototype and Test5.

Evaluate and Improve6.

Understanding this process is fundamental for students, as it is applied in
various projects throughout the course.

Key Concepts in Engineering Mechanics

Mechanics is a foundational topic in engineering, focusing on the behavior of
physical bodies when subjected to forces. Key concepts include:

Statics and Dynamics

- Statics: The study of forces in equilibrium. This concept is essential for
understanding how structures like bridges and buildings maintain stability.
- Dynamics: The study of forces in motion. This includes understanding how
objects react to acceleration and deceleration.



Force, Mass, and Acceleration

The relationship between force, mass, and acceleration is encapsulated in
Newton’s Second Law of Motion:

\[ F = ma \]

Where:
- \( F \) is the force applied,
- \( m \) is the mass of the object,
- \( a \) is the acceleration produced.

Students should be able to apply this formula in various contexts, such as
calculating the forces acting on objects in different scenarios.

Thermodynamics in Engineering

Thermodynamics is the study of heat, energy, and the conversion between them.
It is vital for understanding how engines work, HVAC systems, and many other
technologies. The following laws are fundamental:

First Law of Thermodynamics: Energy cannot be created or destroyed, only
transformed from one form to another.

Second Law of Thermodynamics: In any energy transfer, some energy will
be lost as heat, leading to increased entropy.

Third Law of Thermodynamics: As temperature approaches absolute zero,
the entropy of a perfect crystal approaches zero.

Students should familiarize themselves with these laws and their
applications, particularly in energy systems and efficiency calculations.

Heat Transfer Methods

There are three primary methods of heat transfer:

Conduction: The transfer of heat through a material without the movement
of the material itself.

Convection: The transfer of heat by the physical movement of a fluid
(liquid or gas).



Radiation: The transfer of heat through electromagnetic waves, such as
sunlight.

Understanding these methods is crucial for designing systems that effectively
manage heat.

Electricity and Electronics Fundamentals

Electrical engineering principles are integral to many modern technologies.
Key concepts include:

Basic Electrical Concepts

- Voltage (V): The electrical potential difference between two points.
- Current (I): The flow of electric charge.
- Resistance (R): The opposition to the flow of current.

These concepts are summarized in Ohm’s Law:

\[ V = IR \]

Students should be able to solve problems involving these variables and
understand how they relate to power calculations.

Circuit Design and Analysis

Students should also be familiar with:

- Series and Parallel Circuits: Understanding how components are arranged and
how they affect voltage and current.
- Basic Components: Resistors, capacitors, inductors, diodes, and
transistors.

Understanding how to analyze and design simple circuits will be beneficial
for hands-on projects in the course.

Fluid Mechanics Overview

Fluid mechanics is essential for various engineering fields, including civil
and mechanical engineering. Key topics include:



Properties of Fluids

- Density: Mass per unit volume, affecting buoyancy.
- Viscosity: A measure of a fluid's resistance to flow.
- Pressure: Force exerted per unit area, critical in hydraulic systems.

Applications of Fluid Mechanics

Understanding how fluids behave allows engineers to design systems like:

- Water supply and drainage systems
- Airflow in HVAC systems
- Hydraulic systems in machinery

Robotics and Automation

Robotics is an exciting aspect of engineering that combines mechanics,
electronics, and programming. Important topics include:

Basic Robotics Components

- Sensors: Devices that detect changes in the environment.
- Actuators: Mechanisms that cause movement.
- Controllers: The “brains” of the robot, often programmed to respond to
sensor input.

Programming Basics for Robotics

Students should have a basic understanding of programming concepts and how
they apply to robotics, such as:

- Control structures (loops, conditionals)
- Algorithms for problem-solving
- Basic coding in languages like Python or C++

Project-Based Learning and Assessments

One of the strengths of the PLTW curriculum is its emphasis on project-based
learning. Students engage in hands-on projects that integrate the principles
learned in class. Preparing for assessments should include:



Reviewing project outcomes and methodologies

Understanding the design process used in projects

Practicing problem-solving and critical thinking skills in engineering
contexts

Conclusion

The PLTW Principles of Engineering course provides students with essential
knowledge and skills that are foundational for any engineering career. By
understanding the engineering design process, mechanics, thermodynamics,
electricity and electronics, fluid mechanics, and robotics, students will be
well-prepared for both assessments and future engineering studies. This
review guide serves as a comprehensive resource to help reinforce these
concepts, ensuring students can approach their exams with confidence and
proficiency.

Frequently Asked Questions

What is the main focus of the PLTW Principles of
Engineering course?
The PLTW Principles of Engineering course focuses on introducing students to
engineering concepts and processes, including design, problem-solving, and
the application of engineering principles in real-world scenarios.

How does the PLTW Principles of Engineering course
prepare students for future engineering studies?
The course provides a foundational understanding of engineering principles,
fostering critical thinking and technical skills that are essential for
advanced engineering studies and careers.

What types of projects do students typically work on
in the PLTW Principles of Engineering course?
Students engage in hands-on projects that involve designing and building
prototypes, analyzing data, and testing solutions to engineering challenges,
allowing them to apply theoretical knowledge in practical situations.



What assessment methods are used in the PLTW
Principles of Engineering course?
Assessment methods include project-based evaluations, quizzes, tests, and
presentations, which collectively measure students' understanding and
application of engineering concepts.

How is technology integrated into the PLTW
Principles of Engineering curriculum?
The curriculum incorporates various technologies, such as CAD software,
programming tools, and simulation programs, enabling students to leverage
modern engineering tools in their projects.

What skills are emphasized in the PLTW Principles of
Engineering course?
The course emphasizes skills such as teamwork, critical thinking, creativity,
and effective communication, all of which are essential for success in
engineering and related fields.
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