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Physics Semester 2 Course Syllabus 

The Plano ISD eSchool Mission is to create a borderless classroom based on a positive 
student-teacher relationship that fosters independent, innovative critical thinking and 
empower students to thrive, contribute, and compete in a global society. 

Course Number: 206002 

Course Title: Physics Semester 2 
 

Communications 

All communication with your teacher will be through the utilization of electronic tools such as 
email and discussion boards. You will receive a Welcome email from your teacher when your 
course is ready for you. You may email your teacher at any time with questions that you 
might have. 

Course Description 

CompassLearning High School Physics is designed as a two-semester course for third- or 
fourth-year high school students. Topics include motion, Newton’s laws, universal gravitation, 
thermal physics, optics, electromagnetism, and introductory relativity and quantum physics. 
CompassLearning High School science courses include strategies for dealing with common 
misconceptions, based on information gathered from Uncovering Student Ideas in Science by 
Page Keeley and Joyce Tugel, Project 2061, and the National Science Education Standards. 
Courses integrate questioning strategies and additional structuring of the learning experience 
guided by the Model Instruction Program started by David Hestenes and the American 
Modeling Teachers Association. Courses include original reading passages with instruction in 
reading comprehension for scientific topics 

Course Objectives and Student Learning Outcomes 

Upon successful completion of this course, the student will be able to: 

 Investigate and calculate linear speed, velocity, and acceleration. Topics include 
motion graphs and reference frames. 

 Use vectors to investigate two-dimensional motion, including project tile motion.  

 Analyze motion using newton’s laws of motion and vector analysis of forces. 

 Calculate momentum, relate impulse and momentum, and apply conservation of 
momentum to analyze collisions. 

 Calculate work and power, identify examples of potential and kinetic energy, and 
apply conservation of energy to analyze motion 

 Investigate rotational motion, including uniform circular motion and centripetal force 
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 Explore gravitational forces, weight, and gravitational fields, and apply gravitational 
forces to describe orbital motion. 

 Relate relativistic motion to motion at ordinary velocities, and recognize the speed of 
light as the fundamental speed limit of the universe. 

 Relate temperature and heat, and apply these concepts to understand heat transfer, 
thermal equilibrium, and changes of state. 

 Investigate the laws of thermodynamics, and apply the laws of thermodynamics to 
understanding physical systems. 

 Explore simple harmonic motion, Hooke’s law, and waves. Topics include longitudinal 
and transverse waves, as well as Doppler Effect.  

 Apply the properties of waves to explain the characteristics of sound and light. 

 Analyze reflection and refraction using the ray theory of light. Topics include mirrors 
and converging and diverging lenses. 

 Investigate the diffraction and interferences of waves. 

 Analyze the electric forces and fields generated by static charged objects. 

 Investigate the properties of moving charges and apply them, to understand ohm’s 
law. 

 Analyze series, parallel, and complex circuits. 

 Investigate how magnetic forces are created by and exert forces on charged particles. 

 Demonstrate the relationship between electricity and magnetism by exploring 
electromagnetic induction. Topics include motors, generators, alternating current, and 
electromagnetic waves. 

 Investigate the differences between classical and quantum physics. Topics include 
wave/particle duality and the photoelectric effect.  

 Explain the relationship tween matter and energy, compare nuclear fission and fusion, 
and identify uses of nuclear energy. 

Course Materials 

All course materials are available within the course. Physics Toolkit is available on the student 
launch pad. The toolkit includes: 

 Calculator 

 Periodic table 

 Formula chart  

 Conversion chart 
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 Physics reference charts 

 Animations 

Laboratory Activities 

To provide a lab experience in an online setting, Odyssey Physics offers a blend of 
simulations and hand-on activities.  

Academic Integrity/Copyright Policy:  

Academic integrity violations, plagiarism, and copyright violations will not be tolerated. The 
Introductory unit of your course will teach you the details of PISD’s expectations on such 
topics. Your teacher will utilize plagiarism check tools throughout the course.  

Online Etiquette (“Netiquette”):  

Netiquette is meant to help you communicate professionally and effectively in an online 
collaborative setting. Students will follow all guidelines relating to internet etiquette and will 
communicate respectfully with all people. The Introductory unit of your course will teach you 
the details of PISD’s expectations on such topics. Your course will contain discussion boards, 
journals, blogs and/or wikis where your “netiquette” is important.  

Grading and Evaluation  

Your grade will be calculated using the following scale: 

90-100 = A  

80-89 = B  

60-79 = C  

Below 70 – Not Passing  

Assessments:  

All courses contain a number of self-assessments (allowing the student to gauge their 
understanding of the material before proceeding to a graded assessment. Graded 
assessments include quizzes as well as exams. The student’s school district (known as the 
receiving district), is required to prove proctors for major exams.  

Class Participation:  

Every student will have a specific schedule for completing and submitting assignments and 
tests. Students are required to adhere to their schedule. Students must maintain consistent 
email communication with their teacher. Students must complete the discussion assignments 
and collaborative activities throughout the course. Students who are not adhering to their 
course schedule, or students who are not maintaining the basic requirements of participation, 
such as maintaining email communication with their teacher, may be dropped from the 
course.  
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Grading Scale:  

90-100 = A  

80-89 = B  

60-79 = C  

Below 70 – Not Passing  

Drop Policy:  

Students may choose to drop the course within 15 days from their start date without penalty. 
Notify your school’s/district’s site coordinator to have them indicate such a drop situation to 
TxVSN. 
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Unit  Course Content and Assignments 

Vibrations and 
Waves 

Unit Objective: Students will explore simple harmonic motion, 
Hooke's law, and waves. Topics include longitudinal and transverse 
waves, as well as the Doppler Effect.  
 
Lesson: Simple Harmonic Motion 
Lesson: Wave Properties 
Lesson: Types of Waves 
Lesson: Energy Transfer by Waves 
Lesson: The Doppler Effect 
 
Lab Assignments: 

 Simple Harmonic Motion 
o Authentic Task: PhET Simulation: Pendulum Lab 

 Wave Properties 
o Authentic Task: PhET Simulation: Wave on a String 

Sound and Light Unit Objective: Students will apply the properties of waves to 
explain the characteristics of sound and light. 
 
Lesson: Properties of Sound 
Lesson: The Electromagnetic Spectrum 
Lesson: Color Phenomena 
Lesson: Transparent and Opaque Materials 
Lesson: Polarization and Coherence 
 
Lab Assignments: 

 Properties of Sound 
o Authentic Task: PhET Simulation: Sound 

 Color Phenomena 
o Authentic Task: PhET Simulation: Color Vision 
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Unit  Course Content and Assignments 
Reflection and 
Refraction 

Unit Objective: Students will analyze reflection and refraction 
using the ray theory of light. Topics include mirrors Authentic Task: 
PhET Simulation: Color Vision and converging and diverging lenses.
 
Lesson: Ray Diagrams 
Lesson: Reflection 
Lesson: Mirrors 
Lesson: Refraction 
Lesson: Law of Refraction (Snell's Law) 
Lesson: Converging and Diverging Lenses 
Lesson: Image Formation by Lenses 
 
Lab Assignments: 

 Refraction 
o Authentic Task: PhET Simulation: Bending Light 

 Image Formation by Lenses 
o Authentic Task: PhET Simulation: Geometric Optics 

Diffraction and 
Interference 

Unit Objective: Students will investigate the diffraction and 
interference of waves. 
 
Lesson: Diffraction 
Lesson: Interference 
 
Lab Assignments: 

 Interference 
Authentic Task: PhET Simulation: Wave Interference 
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Unit  Course Content and Assignments 
Electrostatics Unit Objective: Students will analyze the electric forces and fields 

generated by static charged objects. 
 
Lesson: Electric Charges and Forces 
Lesson: Coulomb's Law 
Lesson: Conductors, Insulators, and Charged Objects 
Lesson: Electric Fields 
Lesson: Electric Potential and Potential Energy 
 
Lab Assignments: 

 Electric Charges and Forces 
o Authentic Task: PhET Simulation: Balloons and Static 

Electricity 
 Conductors, Insulators, and Charged Objects 

o Authentic Task: PhET Simulation: Conductivity 
 Electric Fields 

o Authentic Task: PhET Simulation: Electric Field of 
Dreams 

o Authentic Task: PhET Simulation: Electric Field 
Hockey 

 Electric Potential and Potential Energy 
o Authentic Task: PhET Simulation: Charges and Fields 

 
Electric Current Unit Objective: Students will investigate the properties of moving 

charges and apply them, to understand Ohm's law. 
 
Lesson: Current, Voltage, and Resistance 
Lesson: Ohm's Law 
Lesson: Electric Power 
 
Lab Assignments: 

 Current, Voltage, and Resistance 
o Authentic Task: PhET Simulation: Battery-Resistor 

Circuit 
 Ohm's Law 

Authentic Task: PhET Simulation: Ohm's Law 
Electric Circuits Unit Objective: Students will analyze series, parallel, and 

complex circuits. 
 
Lesson: Circuit Components 
Lesson: Series and Parallel Circuits 
Lesson: Complex Circuits 
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Unit  Course Content and Assignments 
Magnetism Unit Objective: Students will investigate how magnetic forces are 

created by and exert forces on charged particles. 
 
Lesson: Magnetic Fields 
Lesson: Electric Currents and Magnetic Fields 
Lesson: Magnetic Forces on Charged Particles 
 
Lab Assignments: 

 Magnetic Fields 
o Authentic Task: PhET Simulation: Magnet and 

Compass 
o Authentic Task: Magnet Iron Filings 

 Electric Currents and Magnetic Fields 
Authentic Task: PhET Simulation: Magnets and Electromagnets 

Electromagnetic 
Induction 

Unit Objective: Students will demonstrate the relationship 
between electricity and magnetism by exploring electromagnetic 
induction. Topics include motors, generators, alternating current, 
and electromagnetic waves. 

 
Lesson: Electromagnetic Induction 

Lesson: Motors, Generators, and AC 
 

Lab Assignments: 
 Electromagnetic Induction 

o Authentic Task: PhET Simulation: Faraday's 
Electromagnetic Lab 

o Authentic Task: PhET Simulation: Faraday's Law 
 Motors, Generators, and AC 

Authentic Task: PhET Simulation: Generator 
Quantum 
Physics 

Unit Objective: Students will investigate the differences between 
classical and quantum physics. Topics include wave/particle duality 
and the photoelectric effect. 
 
Lesson: Light and Energy Quanta 
Lesson: The Photoelectric Effect 
Lesson: Waves and Particles 
Lesson: Quantum Physics 
 
Lab Assignments: 

 The Photoelectric Effect 
o Authentic Task: PhET Simulation: Photoelectric Effect 
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Unit  Course Content and Assignments 
Special 
Relativity 

Unit Objective: Students will relate relativistic motion to motion 
at ordinary velocities, and recognize the speed of light as the 
fundamental speed limit of the universe. 
 
Lesson: Speed of Light 
Lesson: Einstein's Special Theory of Relativity 

Nuclear Fission 
and Fusion 

Unit Objective: Students will explain the relationship between 
matter and energy, compare nuclear fission and fusion, and 
identify uses of nuclear energy. 
 
Lesson: Mass-Energy Equivalence 
Lesson: Comparing Nuclear Fission and Fusion 
 
Lab Assignments: 

 Comparing Nuclear Fission and Fusion 
o Authentic Task: PhET Simulation: Nuclear Fission 

 
 

§112.39. Physics, Beginning with School Year 2010-2011 (One Credit). 

(a)  General requirements. Students shall be awarded one credit for successful completion of 
this course. Algebra I is suggested as a prerequisite or co-requisite. This course is 
recommended for students in Grade 9, 10, 11, or 12. 

(b)  Introduction. 

(1)  Physics. In Physics, students conduct laboratory and field investigations, use 
scientific methods during investigations, and make informed decisions using critical 
thinking and scientific problem solving. Students study a variety of topics that include: 
laws of motion; changes within physical systems and conservation of energy and 
momentum; forces; thermodynamics; characteristics and behavior of waves; and 
atomic, nuclear, and quantum physics. Students who successfully complete Physics 
will acquire factual knowledge within a conceptual framework, practice experimental 
design and interpretation, work collaboratively with colleagues, and develop critical 
thinking skills. 

(2)  Nature of science. Science, as defined by the National Academy of Sciences, is the 
"use of evidence to construct testable explanations and predictions of natural 
phenomena, as well as the knowledge generated through this process." This vast body 
of changing and increasing knowledge is described by physical, mathematical, and 
conceptual models. Students should know that some questions are outside the realm 
of science because they deal with phenomena that are not scientifically testable. 

(3)  Scientific inquiry. Scientific inquiry is the planned and deliberate investigation of 
the natural world. Scientific methods of investigation can be experimental, descriptive, 
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or comparative. The method chosen should be appropriate to the question being 
asked. 

(4)  Science and social ethics. Scientific decision making is a way of answering 
questions about the natural world. Students should be able to distinguish between 
scientific decision-making methods and ethical and social decisions that involve the 
application of scientific information. 

(5)  Scientific systems. A system is a collection of cycles, structures, and processes 
that interact. All systems have basic properties that can be described in terms of 
space, time, energy, and matter. Change and constancy occur in systems as patterns 
and can be observed, measured, and modeled. These patterns help to make 
predictions that can be scientifically tested. Students should analyze a system in terms 
of its components and how these components relate to each other, to the whole, and 
to the external environment. 

 (c)  Knowledge and skills. 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

(1)  Scientific processes. The student conducts investigations, for at least 40% of instructional time, using safe, 
environmentally appropriate, and ethical practices. These investigations must involve actively obtaining and analyzing data 
with physical equipment, but may also involve experimentation in a simulated environment as well as field observations that 
extend beyond the classroom. The student is expected to: 

 (A)  demonstrate safe practices during 
laboratory and field investigations; and 

Understand IP111  
Lesson Quiz 

 (B)  demonstrate an understanding of the use 
and conservation of resources and the proper 
disposal or recycling of materials. 

Understand IP111 Lesson Quiz 
BI1431 Lesson Quiz 

(2)  Scientific processes. The student uses a systematic approach to answer scientific laboratory and field investigative 
questions. The student is expected to: 

 (A)  know the definition of science and 
understand that it has limitations, as specified 
in subsection (b)(2) of this section; 

Understand IP121 AQIP121  
BI111 AQBI111 
BI112 AQBI112 
Lesson Quiz 

 (B)  know that scientific hypotheses are 
tentative and testable statements that must be 
capable of being supported or not supported by 
observational evidence. Hypotheses of durable 
explanatory power which have been tested 
over a wide variety of conditions are 
incorporated into theories; 

Understand BI111 AQBI111 
IP121 AQIP121 
IP122 AQIP122  
IP124 AQIP124 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (C)  know that scientific theories are based on 
natural and physical phenomena and are 
capable of being tested by multiple 
independent researchers. Unlike hypotheses, 
scientific theories are well-established and 
highly-reliable explanations, but may be subject 
to change as new areas of science and new 
technologies are developed; 

Understand BI111 AQBI111 
IP124 AQIP124  
 

 (D)  distinguish between scientific hypotheses 
and scientific theories; 

Evaluate BI111 AQBI111 
IP121 AQIP121 
IP122 AQIP122  
IP124 AQIP124 

 (E)  design and implement investigative 
procedures, including making observations, 
asking well-defined questions, formulating 
testable hypotheses, identifying variables, 
selecting appropriate equipment and 
technology, and evaluating numerical answers 
for reasonableness; 

Apply IP111 Lesson Quiz 
IP121 AQIP121 
IP122 AQIP122  
IP123 AQIP123  
IP124 AQIP124 
BI111 AQBI111  
BI112 AQBI112 
Lesson Quiz 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (F)  demonstrate the use of course apparatus, 
equipment, techniques, and procedures, 
including multimeters (current, voltage, 
resistance), triple beam balances, batteries, 
clamps, dynamics demonstration equipment, 
collision apparatus, data acquisition probes, 
discharge tubes with power supply (H, He, Ne, 
Ar), hand-held visual spectroscopes, hot plates, 
slotted and hooked lab masses, bar magnets, 
horseshoe magnets, plane mirrors, convex 
lenses, pendulum support, power supply, ring 
clamps, ring stands, stopwatches, trajectory 
apparatus, tuning forks, carbon paper, graph 
paper, magnetic compasses, polarized film, 
prisms, protractors, resistors, friction blocks, 
mini lamps (bulbs) and sockets, electrostatics 
kits, 90-degree rod clamps, metric rulers, 
spring scales, knife blade switches, Celsius 
thermometers, meter sticks, scientific 
calculators, graphing technology, computers, 
cathode ray tubes with horseshoe magnets, 
ballistic carts or equivalent, resonance tubes, 
spools of nylon thread or string, containers of 
iron filings, rolls of white craft paper, copper 
wire, Periodic Table, electromagnetic spectrum 
charts, slinky springs, wave motion ropes, and 
laser pointers; 

Apply IP111 Lesson Quiz 
IP121 AQIP121 
IP122 AQIP122  
CH001 AQCH001 
IP1311 Lesson Quiz 
IP1532 AQIP1532  
IP1533 AQIP1533  
IP1722 AQIP1722 
IP1931 AQIP1931  
IP2011 AQIP2011 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (G)  use a wide variety of additional course 
apparatus, equipment, techniques, materials, 
and procedures as appropriate such as ripple 
tank with wave generator, wave motion rope, 
micrometer, caliper, radiation monitor, 
computer, ballistic pendulum, electroscope, 
inclined plane, optics bench, optics kit, pulley 
with table clamp, resonance tube, ring stand 
screen, four inch ring, stroboscope, graduated 
cylinders, and ticker timer; 

Apply IP111 Lesson Quiz 
IP121 AQIP121 
IP122 AQIP122  
Lesson Quiz 
CH001 AQCH001 
IP1311 Lesson Quiz 
IP1532 AQIP1532  
IP1533 AQIP1533  
IP1722 AQIP1722 

 (H)  make measurements with accuracy and 
precision and record data using scientific 
notation and International System (SI) units; 

Apply CH001 AQCH001  
CH002 AQCH002 
Lesson Quiz 
CH003  Lesson Quiz 
CH004  Lesson Quiz 

 (I)  identify and quantify causes and effects of 
uncertainties in measured data; 

Evaluate IP121 AQIP121 
IP122 AQIP122  
IP123 AQIP123  
IP124 AQIP124 
Lesson Quiz 
BI111 AQBI111  
BI112 AQBI112 
Lesson Quiz 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (J)  organize and evaluate data and make 
inferences from data, including the use of 
tables, charts, and graphs; 

Evaluate IP121 AQIP121  
IP122 AQIP122  
IP123 AQIP123 
IP124 AQIP124  
Lesson Quiz 
BI111 AQBI111  
BI112 AQBI112 
Lesson Quiz 

 (K)  communicate valid conclusions supported 
by the data through various methods such as 
lab reports, labeled drawings, graphic 
organizers, journals, summaries, oral reports, 
and technology-based reports; and 

Analyze IP123 AQIP123 
IP124 AQIP124 
Lesson Quiz  
BI112 AQBI112 

 (L)  express and manipulate relationships 
among physical variables quantitatively, 
including the use of graphs, charts, and 
equations. 

Apply IP123 AQIP123 
BI112 AQBI112 

(3)  Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make informed 
decisions within and outside the classroom. The student is expected to: 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (A)  in all fields of science, analyze, evaluate, 
and critique scientific explanations by using 
empirical evidence, logical reasoning, and 
experimental and observational testing, 
including examining all sides of scientific 
evidence of those scientific explanations, so as 
to encourage critical thinking by the student; 

Evaluate IP121 AQIP121  
IP122 AQIP122  
IP123 AQIP123 
IP124 AQIP124  
Lesson Quiz 
BI111 AQBI111  
BI112 AQBI112 
Lesson Quiz 

 (B)  communicate and apply scientific 
information extracted from various sources 
such as current events, news reports, published 
journal articles, and marketing materials; 

Apply IP121 AQIP121  
IP122 AQIP122  
IP123 AQIP123 
IP124 AQIP124  
Lesson Quiz 
BI111 AQBI111  
BI112 AQBI112 
Lesson Quiz 

 (C)  draw inferences based on data related to 
promotional materials for products and 
services; 

Evaluate IP123 AQIP123  
IP124 AQIP124  
Lesson Quiz 
BI112 AQBI112 
Lesson Quiz 

 (D)  explain the impacts of the scientific 
contributions of a variety of historical and 
contemporary scientists on scientific thought 
and society; 

Analyze IP124 AQIP124  
PH042 Lesson Quiz 
PH075 Lesson Quiz 
PH081 AQPH081  
PH092 Lesson Quiz 
PH096 Lesson Quiz 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (E)  research and describe the connections 
between physics and future careers; and 

Apply Not Available 

 (F)  express and interpret relationships 
symbolically in accordance with accepted 
theories to make predictions and solve 
problems mathematically, including problems 
requiring proportional reasoning and graphical 
vector addition. 

Evaluate PH003 AQPH003  
PH005 AQPH005  
PH007 AQPH007 
PH009 AQPH009  
PH025 Lesson Quiz 

(4)  Science concepts. The student knows and applies the laws governing motion in a variety of situations. The student is 
expected to: 

 (A)  generate and interpret graphs and charts 
describing different types of motion, including 
the use of real-time technology such as motion 
detectors or photogates; 

Analyze PH006 AQPH006  
PH007 AQPH007 
Lesson Quiz 
PH008 AQPH008  
PH009 AQPH009  
Lesson Quiz 
PH011 Lesson Quiz 
PH039 Lesson Quiz 
PH056 Lesson Quiz 
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TEKS 
Bloom’s 

Taxonomy
How / where addressed 

 (B)  describe and analyze motion in one 
dimension using equations with the concepts of 
distance, displacement, speed, average 
velocity, instantaneous velocity, and 
acceleration; 

Analyze PH002 AQPH002  
PH003 AQPH003  
Lesson Quiz 
PH004 AQPH004 
PH005 AQPH005  
Lesson Quiz 
PH006 AQPH006  
PH007 AQPH007 
Lesson Quiz 
PH008 AQPH008  
PH009 AQPH009 
Lesson Quiz 

 (C)  analyze and describe accelerated motion in 
two dimensions using equations, including 
projectile and circular examples; 

Analyze PH015 AQPH015  
Lesson Quiz 
PH025 Lesson Quiz 
PH026 Lesson Quiz 
PH039 Lesson Quiz 
PH040 Lesson Quiz 

 (D)  calculate the effect of forces on objects, 
including the law of inertia, the relationship 
between force and acceleration, and the nature 
of force pairs between objects; 

Apply PH016 Lesson Quiz  
PH017 Lesson Quiz  
PH018 Lesson Quiz 
PH019 Lesson Quiz 
PH020 Lesson Quiz 
PH021 Lesson Quiz 
PH022 AQPH022 
PH023 AQPH023  
Lesson Quiz 
PH024 Lesson Quiz 
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Bloom’s 

Taxonomy
How / where addressed 

 (E)  develop and interpret free-body force 
diagrams; and 

Analyze PH020 Lesson Quiz 

 (F)  identify and describe motion relative to 
different frames of reference. 

Analyze PH012 Lesson Quiz 

(5)  Science concepts. The student knows the nature of forces in the physical world. The student is expected to: 

 (A)  research and describe the historical 
development of the concepts of gravitational, 
electromagnetic, weak nuclear, and strong 
nuclear forces; 

Analyze PH041 Lesson Quiz  
PH042 Lesson Quiz 
PH043 Lesson Quiz 
PH044 Lesson Quiz 
PH045 Lesson Quiz 
PH089 Lesson Quiz 
PH090 Lesson Quiz  
PH091 Lesson Quiz 
PH092 Lesson Quiz 
PH099 Lesson Quiz 

 (B)  describe and calculate how the magnitude 
of the gravitational force between two objects 
depends on their masses and the distance 
between their centers; 

Apply PH041 Lesson Quiz 
PH042 Lesson Quiz 
PH043 Lesson Quiz 
PH044 Lesson Quiz 
PH045 Lesson Quiz 
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Bloom’s 

Taxonomy
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 (C)  describe and calculate how the magnitude 
of the electrical force between two objects 
depends on their charges and the distance 
between them; 

Apply PH076 Lesson Quiz 
PH077 Lesson Quiz 
PH078 Lesson Quiz 
PH079 Lesson Quiz 
PH080 Lesson Quiz 

 (D)  identify examples of electric and magnetic 
forces in everyday life; 

Analyze PH076 Lesson Quiz 
PH078 Lesson Quiz 
PH079 Lesson Quiz 
PH089 Lesson Quiz 
PH090 Lesson Quiz 
PH091 Lesson Quiz 

 (E)  characterize materials as conductors or 
insulators based on their electrical properties; 

Analyze PH078 Lesson Quiz 

 (F)  design, construct, and calculate in terms of 
current through, potential difference across, 
resistance of, and power used by electric circuit 
elements connected in both series and parallel 
combinations; 

Evaluate PH082 AQPH082  
Lesson Quiz 
PH083 Lesson Quiz 
PH084 Lesson Quiz  
PH085 Lesson Quiz  
PH086 AQPH086  
PH087 AQPH087 
Lesson Quiz 
PH088 Lesson Quiz 
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 (G)  investigate and describe the relationship 
between electric and magnetic fields in 
applications such as generators, motors, and 
transformers; and 

Evaluate PH089 Lesson Quiz  
PH090 Lesson Quiz 
PH092 Lesson Quiz 
PH093 Lesson Quiz 

 (H)  describe evidence for and effects of the 
strong and weak nuclear forces in nature. 

Apply PH017 Lesson Quiz 
PH099 Lesson Quiz 

(6)  Science concepts. The student knows that changes occur within a physical system and applies the laws of conservation of 
energy and momentum. The student is expected to: 

 (A)  investigate and calculate quantities using 
the work-energy theorem in various situations; 

Apply PH030 AQPH030  
PH031 AQPH031 
Lesson Quiz 

 (B)  investigate examples of kinetic and 
potential energy and their transformations; 

Apply PH033 Lesson Quiz 
PH034 Lesson Quiz 
PH035 Lesson Quiz 
PH036 Lesson Quiz 

 (C)  calculate the mechanical energy of, power 
generated within, impulse applied to, and 
momentum of a physical system; 

Analyze PH025 Lesson Quiz 
PH026 Lesson Quiz 
PH027 Lesson Quiz 
PH032 Lesson Quiz 
PH037 Lesson Quiz 
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Taxonomy
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 (D)  demonstrate and apply the laws of 
conservation of energy and conservation of 
momentum in one dimension; 

Apply PH025 Lesson Quiz  
PH028 Lesson Quiz  
PH029 Lesson Quiz 
PH036 Lesson Quiz  
PH049 Lesson Quiz  
PH053 Lesson Quiz 
PH055 Lesson Quiz  
PH098 Lesson Quiz 

 (E)  describe how the macroscopic properties of 
a thermodynamic system such as temperature, 
specific heat, and pressure are related to the 
molecular level of matter, including kinetic or 
potential energy of atoms; 

Analyze PH053 Lesson Quiz 
PH054 Lesson Quiz 
PH055 Lesson Quiz 

 (F)  contrast and give examples of different 
processes of thermal energy transfer, including 
conduction, convection, and radiation; and 

Analyze PH050 Lesson Quiz 

 (G)  analyze and explain everyday examples 
that illustrate the laws of thermodynamics, 
including the law of conservation of energy and 
the law of entropy. 

Analyze PH053 Lesson Quiz  
PH054 Lesson Quiz  
PH055 Lesson Quiz 

(7)  Science concepts. The student knows the characteristics and behavior of waves. The student is expected to: 
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 (A)  examine and describe oscillatory motion 
and wave propagation in various types of 
media; 

Apply PH056 Lesson Quiz 
PH059 Lesson Quiz 
PH060 Lesson Quiz 
PH061 Lesson Quiz 
PH062 Lesson Quiz 
PH063 Lesson Quiz 

 (B)  investigate and analyze characteristics of 
waves, including velocity, frequency, amplitude, 
and wavelength, and calculate using the 
relationship between wavespeed, frequency, 
and wavelength; 

Analyze PH057 AQPH057 
PH058 AQPH058  
PH059 Lesson Quiz 
PH060 Lesson Quiz 
PH061 Lesson Quiz 
PH062 Lesson Quiz 
PH063 Lesson Quiz 

 (C)  compare characteristics and behaviors of 
transverse waves, including electromagnetic 
waves and the electromagnetic spectrum, and 
characteristics and behaviors of longitudinal 
waves, including sound waves; 

Analyze PH059 Lesson Quiz 
PH062 Lesson Quiz 
PH063 Lesson Quiz 
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 (D)  investigate behaviors of waves, including 
reflection, refraction, diffraction, interference, 
resonance, and the Doppler effect; 

Evaluate PH061 Lesson Quiz 
PH064 Lesson Quiz 
PH065 Lesson Quiz 
PH068 Lesson Quiz 
PH069 Lesson Quiz 
PH070 Lesson Quiz 
PH071 Lesson Quiz 
PH072 Lesson Quiz  
PH073 Lesson Quiz 
PH074 Lesson Quiz 
PH075 Lesson Quiz 
PH096 Lesson Quiz 

 (E)  describe and predict image formation as a 
consequence of reflection from a plane mirror 
and refraction through a thin convex lens; and 

Analyze PH069 Lesson Quiz  
PH070 Lesson Quiz  
PH072 Lesson Quiz 
PH073 Lesson Quiz 

 (F)  describe the role of wave characteristics 
and behaviors in medical and industrial 
applications. 

Apply PH062 Lesson Quiz  
PH063 Lesson Quiz  
PH066 Lesson Quiz 
PH070 Lesson Quiz  
PH072 Lesson Quiz  
PH073 Lesson Quiz 

(8)  Science concepts. The student knows simple examples of atomic, nuclear, and quantum phenomena. The student is 
expected to: 
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 (A)  describe the photoelectric effect and the 
dual nature of light; 

Apply PH095 Lesson Quiz 
PH096 Lesson Quiz 

 (B)  compare and explain the emission spectra 
produced by various atoms; 

Analyze PH063 Lesson Quiz 
PH064 Lesson Quiz 

 (C)  describe the significance of mass-energy 
equivalence and apply it in explanations of 
phenomena such as nuclear stability, fission, 
and fusion; and 

Apply PH098 Lesson Quiz 

 (D)  give examples of applications of atomic 
and nuclear phenomena such as radiation 
therapy, diagnostic imaging, and nuclear power 
and examples of applications of quantum 
phenomena such as digital cameras. 

Apply PH094 Lesson Quiz 
PH095 Lesson Quiz 
PH096 Lesson Quiz 
PH097 Lesson Quiz 
PH099 Lesson Quiz 
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