
Welcome to Conceptual Physics, Semesters 1 & 2

This course is meticulously designed to align with state standards and targeted learning
objectives, ensuring comprehensive coverage of essential knowledge and skills required for
student success.

Course Description:
Conceptual Physics provides students with an in-depth understanding of the fundamental principles of
physics through hands-on experimentation and real-world applications. Focusing on the core concepts of
mechanics, energy, electricity, and heat, this course emphasizes conceptual understanding over complex
mathematical formulas, making it ideal for students interested in pursuing pre-engineering, applied
science, or any field where physics plays a foundational role.

Throughout the course, students will engage in experiments that explore mechanical forces, hydraulics,
electricity, thermodynamics, and more. The emphasis is on learning how physical principles govern
everyday phenomena and how these principles can be applied in various technological and engineering
contexts. By building a conceptual understanding of these principles, students develop a deeper
appreciation for the physical world and the technologies that shape modern life.

The course encourages inquiry-based learning, critical thinking, and problem-solving, helping students
connect abstract scientific concepts with real-world situations. Whether students plan to pursue careers in
engineering, environmental science, or other applied sciences, Conceptual Physics provides a solid
foundation for understanding the forces and energy that drive the universe.

Learning Outcomes
By the end of this course, students will be able to:

1. Understand the Basics of Mechanics:
• Describe and explain the fundamental principles of motion, force, and energy.
• Understand the laws of motion (Newton’s laws) and apply them to real-world scenarios.
• Analyze forces acting on objects and predict their effects on motion.

2. Explore Work, Energy, and Power:
• Define and calculate work, energy, and power in various contexts.
• Understand the concepts of kinetic and potential energy, and the conservation of energy.
• Apply energy principles to solve problems involving mechanical systems and everyday
devices.

3. Study Fluid Mechanics and Hydraulics:
• Understand the principles of fluid dynamics and the behavior of liquids and gases.
• Explore the relationship between pressure, volume, and temperature in fluids (Hydraulic
systems).
• Investigate Bernoulli’s principle, Pascal’s principle, and Archimedes’ principle through
experimentation.

4. Investigate Electricity and Magnetism:
• Understand the basic concepts of electricity, including electric charge, current, voltage,
and resistance.
• Learn about circuits, including Ohm’s law and the properties of series and parallel
circuits.
• Explore magnetism and electromagnetic fields, and their applications in technology.

5. Explore Thermodynamics and Heat Transfer:
• Understand the laws of thermodynamics and how they apply to energy transformations.
• Investigate heat transfer methods: conduction, convection, and radiation.
• Analyze the behavior of gases and the relationship between heat, pressure, and volume
in thermodynamic systems.

6. Apply Physics to Engineering and Real-World Problems:
• Connect physical concepts to real-world applications in technology and engineering.
• Explore how machines, vehicles, and various systems use principles of physics for
function and efficiency.



• Solve practical physics problems involving energy, motion, and forces.
7. Develop Laboratory and Critical Thinking Skills:

• Conduct experiments to explore and validate fundamental physics principles.
• Analyze experimental data, interpret results, and draw conclusions based on scientific
reasoning.
• Communicate scientific findings clearly and effectively through lab reports and
presentations.

Syllabus
Semester 1

• Unit 1: Introduction to Physics and Scientific Method
• Basic physics concepts and measurement techniques.
• The scientific method, lab safety, and experimental design.

• Unit 2: Motion and Forces
• Concepts of motion: speed, velocity, acceleration.
• Newton’s laws of motion and their applications.
• Forces, friction, and free-body diagrams.

• Unit 3: Work, Energy, and Power
• Work, energy, and power in mechanical systems.
• The law of conservation of energy.
• Kinetic and potential energy, energy transfer, and transformation.

• Unit 4: Fluid Mechanics and Hydraulics
• Properties of fluids and fluid dynamics.
• Hydraulics and Pascal’s principle.
• Archimedes’ principle and buoyancy.

• Unit 5: Introduction to Heat and Thermodynamics
• Heat, temperature, and thermal expansion.
• Heat transfer methods: conduction, convection, radiation.
• The laws of thermodynamics.

Semester 2
• Unit 6: Electricity and Magnetism

• Electric charge, current, voltage, and resistance.
• Ohm’s law and circuit calculations.
• Magnetism, electromagnetic fields, and applications.

• Unit 7: Energy in Electrical Systems
• Electrical power and energy in circuits.
• The relationship between energy and electrical work.
• Power generation and transmission.

• Unit 8: Heat Engines and Mechanical Systems
• Thermodynamic processes and heat engines.
• Efficiency of heat engines and refrigerators.
• Applications in real-world systems (cars, refrigerators, etc.).

• Unit 9: Waves and Sound
• Properties of waves: frequency, wavelength, and speed.
• Sound waves, sound pressure, and acoustics.
• Applications of wave principles in technology.

• Unit 10: Physics in Engineering and Technology
• Applying physics principles to solve engineering problems.
• Basic machine principles: levers, pulleys, gears.
• Simple machines and their efficiency.



Conclusion
Conceptual Physics offers students a deep dive into the physical principles that govern the universe,
with an emphasis on real-world applications. The course prepares students for further studies in
engineering, applied science, or technology by providing hands-on experiences with mechanical forces,
hydraulics, electricity, and heat. Through a combination of experimentation, inquiry, and problem-solving,
students gain both a conceptual and practical understanding of physics that can be applied to a wide
range of fields. Whether you are planning a career in engineering, technology, or simply want to better
understand the world around you, Conceptual Physics lays the foundation for future success in science
and beyond.


