Welcome to Physics

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:

Physics is an exciting, self-paced course that takes students on an electrifying journey through the
fundamental laws of the universe. Designed for high school students, this course explores the essential
principles that govern motion, energy, forces, and the interactions between matter and energy. Through
in-depth lessons and hands-on experiments, students will delve into the world of mechanics,
thermodynamics, electromagnetism, and waves. Physics helps students develop critical thinking,
problem-solving, and analytical skills, all while discovering how the world works at its most fundamental
level. Whether investigating the motion of objects or understanding the principles behind energy
transformations, this course prepares students for advanced studies in science and engineering fields.

Syllabus
Unit 1: Introduction to Physics and Motion
» The scientific method and tools of physics.
» Types of motion: linear, circular, and projectile motion.
» Scalars and vectors.
» Speed, velocity, and acceleration.
» Graphical analysis of motion.
Unit 2: Forces and Newton’s Laws
* Forces and their types: gravitational, frictional, and applied forces.
* Newton’s Three Laws of Motion.
* Free-body diagrams.
» Applications of Newton’s laws in real-world scenarios.
Unit 3: Work, Energy, and Power
» The concept of work and the work-energy theorem.
+ Kinetic and potential energy.
» The conservation of mechanical energy.
» Power and efficiency.
Unit 4: Momentum and Collisions
» The principle of conservation of momentum.
* Impulse and momentum.
» Elastic and inelastic collisions.
* Analyzing momentum in various systems.
Unit 5: Thermodynamics
* Temperature and heat.
» Heat transfer methods: conduction, convection, and radiation.
* The laws of thermodynamics.
* Engines, efficiency, and entropy.
Unit 6: Waves and Sound
* Properties of waves: wavelength, frequency, amplitude.
» The wave equation and wave behavior.
» Sound waves and the Doppler effect.
» Applications of sound in different mediums.
Unit 7: Electricity and Magnetism
» Electric charge, electric fields, and electric force.
+ Ohm’s law and circuits.
» Magnetic fields and electromagnetism.
» Faraday’s law and electromagnetic induction.



Light and Optics

Nature of light: reflection, refraction, diffraction, and dispersion.
Lenses and mirrors.

The electromagnetic spectrum.

Applications of optics in everyday life.

Review and Application

Comprehensive review of key principles.

Application of concepts to solve real-world physics problems.
Hands-on experiments to reinforce learning.

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

N>R~ ®ON =

Understand and explain the fundamental laws of motion, energy, and force.

Apply Newton’s Laws to analyze and predict the behavior of objects.

Calculate work, energy, and power and understand their real-world applications.

Understand and solve problems related to momentum, collisions, and thermodynamics.

Analyze wave phenomena and sound, and understand the principles behind their behavior.

Apply principles of electricity, magnetism, and electromagnetism to practical problems.
Understand the nature of light and its interaction with different materials.

Develop problem-solving and analytical skills that apply to both theoretical and real-world
scenarios.

Conclusion

This Physics course offers students a deep dive into the fundamental principles that shape our
understanding of the physical world. From the forces that influence motion to the ways energy is
transferred, this self-paced course allows students to explore concepts in a flexible and engaging
environment. Through a combination of theoretical lessons and hands-on experiments, students will gain
the knowledge and skills needed for future scientific studies, including engineering, technology, and other
STEM-related fields. Physics is more than just formulas—it's about understanding how the universe
works, and this course provides the foundation for that exploration.



