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Overview: 
This course will survey all key areas: physical systems, measurement, kinematics, dynamics, 
momentum, energy, thermodynamics, waves, electricity and magnetism.  The course will also 
introduce students to modern physics topics such as atomic nucleus and application to fields of 
employment.  Assignments will include physical laboratories, virtual laboratories with 
accompanying reports, topic presentations and projects.  The class will focus on problem 
solving, physical observation, critical thinking and both objective and subjective thinking. 
 

Course Length: 

2 semesters 
 

Concepts 
FIRST 9 WEEKS 
Unit 1: Introduction to Physics 
Students will examine physics and how it relates to other sciences.  They will also explore the development of 
physics over the years and how it relates in society.  Concepts will be taught to prepare students to solve problems 
and understand measurements as they relate to the metric system, significant figures and conversion techniques.  
Lab safety and techniques will be introduced.  Proper graphing techniques, labeling and interpretation will be 
introduced in class and laboratory setting. 
  Semester Introduction 
  History of Physics 
  Physics and Society, Science and Religion 
  Physics Systems and the Scientific Method 
  Metric System, Base Units and Derived Units 
  Measurement in Scientific Notation 
  Conversion Techniques 
  Significant Figures 
  Lab Introduction: safety, equipment, graphing physical data 
  Project I: Historical Physics 

 
Unit 1: Kinematics and Linear Motion 
Students will examine physics in linear motion and compare and contrast speed and velocity and will advance to 
acceleration and free fall.  They will interpret various graphs of motion as they relate to linear motion and will 
explore the effects of air resistance on falling objects. 
  Relativity of Motion 
  Speed, Velocity and Acceleration 
  Position-time and Velocity-time Graphs 
  Laboratory: Kinematics 
  Laboratory: Acceleration 

 
Unit 1: Projectile MotionStudents will identify vector and scalar quantities and be able to resolve a vector into 

horizontal and vertical components.  They will be able to describe changes in velocity components of a vector with 
negligible air resistance. 
  Vector and Scalar Quantities 
  Velocity Vectors 



  Components of Vectors 
  Laboratory: Vectors 
  Projectile Motion and Launched Projectiles 
  Laboratory: Projectiles 

 
Unit 1: Newton’s First, Second and Third Laws of Motion 
Students begin their study of dynamics and how forces affect the motion of a body.  They will be able to define and 
give examples of various forces that act upon objects to change their motion.  They will study and problem solve 
using Newton’s three forces of motion and interactions. 
  Newton’s Law of Inertia 
  Mass, Net Force and Equilibrium as they relate to Inertia 
  Laboratory: Inertia 
  Newton’s Law of Force and Acceleration 
  Acceleration Affected by Force and Mass 
  Friction 
  Applying Force 
  Newton’s Law of Action and Reaction 
  Laboratory: Newton’s Second and Third Laws 
  Project 2: Inertia and Free Fall-Egg Drop 

 
SECOND NINE WEEKS 
Unit 1: Momentum 
Momentum is a product of mass and velocity.  Students will apply the mathematics of momentum to an object and 
then explore the law of conservation of momentum and how the vector nature of momentum affects the law of 
conservation of momentum.  They will also be able to identify the difference between elastic and inelastic 
collisions. 
  Momentum 
  Impulse Changes in Momentum and Bouncing 
  Conservation of Momentum 
  Collisions 1 and 2 
  Laboratory:  Collisions and Momentum 
 

Unit 1: Circular Motion 
Students will identify difference between rotate and revolve and define rotational speed and centripetal force.  We 
will explore the motion of an object if the centripetal force acting on it ceases.  
  Rotation and Revolution 
  Rotational Speed, Centripetal/Centrifugal Forces 
  Laboratory: Circular Motion and Rotational Speed 

 
 
Unit 1: Energy 
Students will learn about the forms of energy and how one form can be transformed into another- realizing that 
energy is always conserved in the process.   
  Work 
  Power 
  Types of Energy 
  Conservation of Energy 
  Machines and Efficiency 
  Laboratory: Levers,Work and Efficiency 

 



Unit 2: The Atomic Nature of Matter 
We will explore the existence of atoms and elements and evidence for their existence. Students will be able to 
describe molecules, compounds and building blocks that make up an atom.  There are four phases of matter: solid, 
liquid, gas and plasma and each is affected by molecular speeds. 
  Elements 
  Atoms: Size and Evidence, Atomic Nucleus 
  Molecules, Compounds 
  Phases of Matter 
  Laboratory:  Weight of a Molecule 
  Project 3: Element Shell  

 
Unit 2: Solids 
Students will define density and explain why it is the same for different amounts of the same material.  They will 
also distinguish between elastic and inelastic material and test Hooke’s law.  They will also describe the 
relationship between linear, surface and volumetric growth. 
  Crystal Structure 
  Density 
  Elasticity 
  Hooke’s Law, Compression and Tension 
  Laboratory:  Hooke’s Law with Springs 
 

Midterm Review and Exam 
 
Third Nine Weeks 
Unit 2: Liquids 
In the liquid phase, molecules can flow freely from position to position.  We will determine the pressure of a liquid 
at any given point and explain what causes buoyant forces on immersed vs. submerged objects.  Students will be 
able to calculate, through Archimedes’ Principle, the weight of fluid a floating object displaces and describe how 
Pascal’s principle can be applied to increase the force of a fluid on a surface.  
  Liquid Pressure 
  Buoyancy 
  Archimedes’ Principle 
  Flotation 
  Pascal’s Principle 
  Laboratory:  Fluids and Pressures 
 

Unit 2: Gases 
Explore gases and their characteristics as well as their role in atmospheric pressure. Students will describe the 
relationship between pressure and density for a given amount of gas at a constant temperature both theoretically 
and mathematically.  They will also identify application of Bernoulli’s principle.  
  The Atmosphere 
  Atmospheric Pressure and the Barometers 
  Boyle’s Law 
  Bernoulli’s Principle and It’s Applications 
  Laboratory:  Gases and Pressures 
 

Unit 3: Temperature, Heat and Expansion 
Thermal energy is a form of energy with a unique basis in atomic theory.  Heat and thermal energy are discussed as 
resulting from the movement of particles and the motion in a multi-particle system.  Students will learn differences 
between heat, temperature and internal energy.  Mathematics will be used to measure heat.  Students will also 
study concepts of thermal expansion in  a system. 



  Temperature and Heat   
  Thermal Equilibrium 
  Internal Energy 
  Measurement of Heat 
  Thermal Expansion and thermal expansion of water 
  Laboratory: Thermal Conductivity 
 

Unit 3: Heat Transfer 
The spontaneous transfer of heat is always from water objects to cooler objects. Students will differentiate 
between conduction and convection as well as absorption and emission. They will relate theoretically and 
mathematically the temperature difference between an object and its surrounds to the rate it cools. 
  Conduction/ Convection 
  Absorption/ Emission of Radiant Energy 
  Newton’s Law of Cooling 
  Greenhouse Effect 
 

Unit 3: Change of Phase 
Matter can change from one phase to another.  Students will explain why evaporation of water is a cooling process 
and condensation is a warming process. We will also explore the effects of altitudes and pressure on temperature. 
  Evaporation, Condensation 
  Boiling/ Freezing 
  Regelation 
  Energy and Changes of Phase 
 

Unit 3: Thermodynamics 
Heat and thermal energy are discussed as resulting from movement of particles.  Students will know the first and 
second laws of thermodynamics and get first hand experience with heat engines.  They will able to calculate the 
heating of an object with solid to gas including calculation of heat changes during change of state 
  Absolute Zero 
  First and Second Law of Thermodynamics 
  Heat Engines and the Second Law 
  Entropy 
  Laboratory: Heat Engines and Thermodynamics 
 

Unit 4: Vibrations and Waves and Sound 
Heat in one way that energy moves from one place to another but it also moves through waves. Students will learn 
the characteristics of waves by examining them and by studying sound as a wave.  
  Vibration of a Pendulum 
  Wave Description, Motion, Speed and Type 
  Interference 
  Standing Waves 
  Doppler Effect 
  Laboratory:  Waves and Sound 
  Sound- Origin, Transmission, Speed 
  Resonance, Interference 
 

Unit 4: Light and Reflection/Refraction 
The concept of light will be introduced as well as the relationship of light to various waves.  Students will learn 
hands on the difference between opaque vs. transparent as well as experiment with polarization of light. Students 
will be introduced to concept of reflection and refraction  of both sound and light and how we experience this in 
everyday life. 
  Light: Concepts, Speed and Waves 



  Light and Transparent vs. Opaque vs. Polarized materials 
  Law of Reflection 
  Diffuse Reflection and Reflection of Sound 
  Refraction of Sound and Light and use of Prisms 
  Laboratory: Light, Polarization and Waves 
 

FOURTH NINE WEEKS 
Unit 5: Electrostatics  
Electrostatics will introduce students to basics of electrical forces between objects and their charges. We will 
explore coulomb’s law and compare it to Newton’s law of gravitation. Differences between insulators and 
conductors will be explored as well as difference types of charging an insulator and conductor. 
  Electrical Forces and Charges 
  Conservation of Charge 
  Couloumb’s Law 
  Conductors and Insulators and Charging 
  Mini Laboratory: Charging 
 

Unit 5: Electric Fields and Potentials 
After being introduced to basic concepts previously, students will look at electricity as another form of energy.  We 
will explore electric charge and its behavior in electric fields. Students are introduced to the concepts and 
equations that apply to behavior of a test charge in electric fields. 
  Electric Fields 
  Electric Potential Energy and Electric Potential 
  Electric Energy Storage and the Van de GraaffGenerator 
  Laboratory: Van de Graaf Generator  
 

Unit 5: Electric Current and Circuits 
Now that students have basic knowledge of force field and electric potential, they will diagram, interpret and 
possibly construct electric circuits.  They will understand how a current is generated and how it flows through 
series and parallel circuits. 
  Flow of Charge, Electric Current and Electric Resistance 
  Ohm’s Law 
  Direct and Alternating Currents 
  Series and Parallel Circuits 
  Laboratory: Circuits 
 

Unit 5: Magnetism 
Goal of this unit is to explore magnetism and the interaction of electricity and magnetism. Students will gain 
knowledge of energy relationships of electromagnetism.  The effects of magnetic forces on moving charged 
particles and on current carrying wires will be addressed.  
  Magnetic Poles and Fields 
  Electric Current and Magnetic Fields 
  Magnetic Forces on Moving Charged Particles 
Project 4: TBA related to circuit/ currents 
 
Review for Finals   
 

 
 
 

 


