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CONTENT AREA(S):  Science 

 
COURSE/GRADE LEVEL(S): Physics 
 

I. Course Overview 
Students in high school continue to develop their understanding of the four core ideas in the 

physical sciences. These ideas include the most fundamental concepts from chemistry and 

physics, but are intended to leave room for expanded study in upper-level high school courses. 

The high school performance expectations in Physical Science build on the middle school ideas 

and skills and allow high school students to explain more in-depth phenomena central not only to 

the physical sciences, but to life and earth and space sciences as well. These performance 

expectations blend the core ideas with scientific and engineering practices and crosscutting 

concepts to support students in developing useable knowledge to explain ideas across the science 

disciplines. In the physical science performance expectations at the high school level, there is a 

focus on several scientific practices. These include developing and using models, planning and 

conducting investigations, analyzing and interpreting data, using mathematical and 

computational thinking, and constructing explanations; and to use these practices to demonstrate 

understanding of the core ideas. Students are also expected to demonstrate understanding of 

several engineering practices, including design and evaluation.  

 
II. Units of Study   

 
Unit I: Forces and Motion 
Unit II:  Motion and Space 
Unit III:  Energy 
Unit IV: Collisions and Momentum 

Unit V: Waves and their Applications 

Unit VI: Electrostatics, Electricity and Magnetism 
 

 
III. Essential Questions   

 
Unit I: Forces and Motion 

● How can the motion of macroscopic objects be explained? 

● How are mass, force and the acceleration of an object related? 

● How can acceleration of a free falling object or projectile be described? 

 

Unit II:  Motion and Space 
● What forces affect orbiting objects in the solar system? 

● How can you predict the gravitational forces? 
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● How can you predict electrostatic forces? 

 

Unit III:  Energy 
● How can conservation of energy be explained? 

● How can energy be measured? 

● How can energy be converted to different forms within a single macroscopic object? 

 

Unit IV: Collisions and Momentum 
● What interactions will cause a system and momentum to change? 

● What interactions will cause a system and momentum to be conserved? 

 

Unit V: Waves and their Applications 
● What factors affect the speed of a wave? 

● How can digital information be transported via waves? 

● How does energy change in the electromagnetic spectrum? 

● How do certain materials respond to specific frequencies? 

 

Unit VI: Electrostatics, Electricity and Magnetism 
● How can the effects of gravitational and electrostatic forces between distant objects be predicted 

and described? 

● How can the relationship between electric and magnetic fields be explained? 

● How can energy in a field be changed? 

 

 

IV. Learning Objectives 

 
NGSS: Next Generation Science Standards 
 

Science and Engineering Practices 
● Plan and Carryout and Investigation 

● Ask questions and define problems 

● Develop and use models 

● Obtain, evaluate and communicate information 

● Analyze and interpret data 

● Construct explanations and design solutions 

● Engage in argument from evidence 

● Use mathematics and computational thinking 

 

Disciplinary Core Ideas 
● PS2.A: Forces and Motion 
● PS2.B: Types of Interactions 
● PS3.A: Definitions of Energy 
● PS3.B: Conservation of Energy and Energy Transfer 
● PS3.C: Relationship Between Energy and Forces 
● PS3.D: Energy in Chemical Processes 
● PS4.A: Wave Properties 
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● PS4.B: Electromagnetic Radiation 
● PS4.C: Information Technologies and Instrumentation 
● ESS1.B: Earth and the Solar System 
● ETS1.A: Defining and Delimiting an Engineering Problem 
● ETS1.C: Optimizing the Design Solution 

 

Crosscutting Concepts 
● Cause and Effect 

● Scale, Proportion and Quantity 

● Structure and Function 

● Patterns 

● Energy and Matter 

● Systems and System Models 

● Stability and Change 

 
V. Instructional Materials 

 
Physics., 2001, Holt, Serway & Faughn. 

 
VI. Key Performance and Benchmark Tasks 
 

Unit I: Forces and Motion 
● HS-PS2-1 Analyze data to support the claim that Newton’s second law of motion 

describes the mathematical relationship among the net force on a macroscopic object, its 

mass, and its acceleration. 

 
Unit II:  Motion and Space 

● HS-ESS1-4 Use mathematical or computational representations to predict the motion 

of orbiting objects in the solar system 

● HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and 

Coulomb’s Law to describe and predict the gravitational and electrostatic forces between 

objects. 

 

Unit III:  Energy 
● HS-PS3-1 Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) and energy 

flows in and out of the system are known. 

● HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale 

can be accounted for as a combination of energy associated with the motions of particles 

(objects) and energy associated with the relative positions of particles (objects). 

● HS-PS3-3 Design, build, and refine a device that works within given constraints to 

convert one form of energy into another form of energy. 

Unit IV: Collisions and Momentum 

http://www.nap.edu/openbook.php?record_id=13165&page=204


SCHOOL DISTRICT OF THE CHATHAMS 
CURRICULUM PROFILE  

 

● HS-PS2-2 Use mathematical representations to support the claim that the total 

momentum of a system of objects is conserved when there is no net force on the system. 

● HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a 

device that minimizes the force on a macroscopic object during a collision 

● HS- ETS1-2 Design a solution to a complex real-world problem by breaking it down 

into smaller, more manageable problems that can be solved through engineering. 

 

Unit V: Waves and their Applications 
● HS-PS4-1 Use mathematical representations to support a claim regarding 

relationships among the frequency, wavelength, and speed of waves traveling in various 

media. 

● HS-PS4-2 Evaluate questions about the advantages of using a digital transmission 

and storage of information. 

● HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the idea that 

electromagnetic radiation can be described either by a wave model or a particle model, 

and that for some situations one model is more useful than the other. 

● HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the 

effects that different frequencies of electromagnetic radiation have when absorbed by 

matter. 

● HS-PS4-5 Communicate technical information about how some technological 

devices use the principles of wave behavior and wave interactions with matter to transmit 

and capture information and energy 

 

Unit VI: Electrostatics, Electricity and Magnetism 
● HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and 

Coulomb’s Law to describe and predict the gravitational and electrostatic forces between 

objects.  

● HS-PS2-5 Plan and conduct an investigation to provide evidence that an electric 

current can produce a magnetic field and that a changing magnetic field can produce an 

electric current. 

● HS-PS3-5 Develop and use a model of two objects interacting through electric or 

magnetic fields to illustrate the forces between objects and the changes in energy of the 

objects due to the interaction.  


