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HIGH SCHOOL COURSES, PHYSICS

§112.31. Implementation of Texas Essential Knowledge and Skills for Science, High School, Beginning with School Year 20102011.

Source: The provisions of this §112.31 adopted to be effective August 4, 2009, 34 TexReg 5063; amended to be effective August 24, 2010, 35 TexReg 7230.

§112.39. Physics, Beginning with School Year 20102011 (One Credit).

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.

P.Intro.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.

P.Intro.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.

P.Intro.3 Scientific inquiry. Scientific inquiry is the planned and deliberate investigation of the natural world. Scientific methods of investigation can be

experimental, descriptive, or comparative. The method chosen should be appropriate to the question being asked.
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HIGH SCHOOL COURSES, PHYSICS

P.Intro.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.

P.Intro.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.

P.1 Scientific processes. The student conducts investigations, for at least 40% of instructional time, using safe,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 dataenvironmentally 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 observationswith 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:that extend beyond the classroom. The student is expected to:

P.1A Demonstrate safe practices during laboratory and field investigations.Demonstrate safe practices during laboratory and field investigations.

Demonstrate

SAFE PRACTICES DURING FIELD AND LABORATORY INVESTIGATIONS

Including, but not limited to:

Following classroom safety guidelines, as outlined in the Texas Education Agency Texas Safety Standards, 2nd Edition

Handling and wearing appropriate safety equipment

Equipment

Note(s):

TxCCRS:

I. Nature of Science – C3 – Demonstrate skill in the safe use of a wide variety of apparatuses, equipment, techniques, and
procedures.

P.1B Demonstrate an understanding of the use and conservation of resources and the proper disposal or recycling ofDemonstrate an understanding of the use and conservation of resources and the proper disposal or recycling of

materials.materials.

Demonstrate

AN UNDERSTANDING OF THE USE AND CONSERVATION OF RESOURCES AND THE DISPOSAL OR RECYCLING OF

MATERIALS
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Including, but not limited to:

Use and conservation of resources

Disposal or recycling of materials

P.2 Scientific processes. The student uses a systematic approach to answer scientific laboratory and field investigativeScientific processes. The student uses a systematic approach to answer scientific laboratory and field investigative

questions. The student is expected to:questions. The student is expected to:

P.2A Know the definition of science and understand that it has limitations, as specified in subsection (b)(2) of thisKnow the definition of science and understand that it has limitations, as specified in subsection (b)(2) of this

section.section.

Know

THE DEFINITION OF SCIENCE AND UNDERSTAND THAT IT HAS LIMITATIONS

Including, but not limited to:

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”.
…”some questions are outside the realm of science because they deal with phenomena that are not scientifically testable.”

P.2B Know that scientific hypotheses are tentative and testable statements that must be capable of being supportedKnow 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 testedor not supported by observational evidence. Hypotheses of durable explanatory power which have been tested

over a wide variety of conditions are incorporated into theories.over a wide variety of conditions are incorporated into theories.

Know

THAT SCIENTIFIC HYPOTHESES ARE TENTATIVE AND TESTABLE STATEMENTS THAT MUST BE CAPABLE OF BEING

SUPPORTED OR NOT SUPPORTED BY OBSERVATIONAL EVIDENCE

Including, but not limited to:

Tentative and testable statements

Supported or not supported by observational evidence

Hypotheses tested over a wide variety of conditions are incorporated into theories

Note(s):
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HIGH SCHOOL COURSES, PHYSICS

TxCCRS Note:

I. Nature of Science – A3 – Formulate appropriate questions to test understanding of natural phenomena.
I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

P.2C Know that scientific theories are based on natural and physical phenomena and are capable of being tested byKnow 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-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 arereliable explanations, but may be subject to change as new areas of science and new technologies are

developed.developed.

Know

SCIENTIFIC THEORIES ARE BASED ON NATURAL AND PHYSICAL PHENOMENA AND ARE CAPABLE OF BEING TESTED

BY MULTIPLE INDEPENDENT RESEARCHERS

Including, but not limited to:

Based on natural and physical phenomena

Capable of being tested by multiple independent researchers

Well-established, highly-reliable explanations

Subject to change as new areas or science and new technologies are developed

Note(s):

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

P.2D Distinguish between scientific hypotheses and scientific theories.Distinguish between scientific hypotheses and scientific theories.

Distinguish

BETWEEN SCIENTIFIC HYPOTHESES AND SCIENTIFIC THEORIES

Including, but not limited to:

Hypotheses
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Tentative and testable statements

Supported or not supported by observational evidence

Capable of becoming theories after being tested over a wide variety of conditions

Theories

Based on natural and physical phenomena

Capable of being tested by multiple independent researchers

Well-established, highly-reliable explanations

Subject to change as new areas or science and new technologies are developed

P.2E Design and implement investigative procedures, including making observations, asking well-defined questions,Design and implement investigative procedures, including making observations, asking well-defined questions,

formulating testable hypotheses, identifying variables, selecting appropriate equipment and technology, andformulating testable hypotheses, identifying variables, selecting appropriate equipment and technology, and

evaluating numerical answers for reasonableness.evaluating numerical answers for reasonableness.

Design, Implement

INVESTIGATIVE PROCEDURES

Including, but not limited to:

Making observations

Asking well-defined questions

Formulating testable hypotheses

Identifying variables

Selecting appropriate equipment and technology

Evaluating numerical answers for reasonableness

Note(s):

TxCCRS:

I. Nature of Science – A3 – Formulate appropriate questions to test understanding of natural phenomena. 

P.2F
Demonstrate the use of course apparatus, equipment, techniques, and procedures, including multimeters (current, voltage,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, dataresistance), 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 andacquisition 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, ringhooked lab masses, bar magnets, horseshoe magnets, plane mirrors, convex lenses, pendulum support, power supply, ring
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clamps, ring stands, stopwatches, trajectory apparatus, tuning forks, carbon paper, graph paper, magnetic compasses,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 rodpolarized 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, graphingclamps, 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 oftechnology, 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, electromagneticnylon 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.spectrum charts, slinky springs, wave motion ropes, and laser pointers.

Demonstrate

THE USE OF COURSE APPARATUS, EQUIPMENT, TECHNIQUES, AND PROCEDURES

Including, but not limited to:

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
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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

Laser pointers

P.2G
Use a wide variety of additional course apparatus, equipment, techniques, materials, and procedures as appropriate such asUse 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,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 inchelectroscope, inclined plane, optics bench, optics kit, pulley with table clamp, resonance tube, ring stand screen, four inch

ring, stroboscope, graduated cylinders, and ticker timer.ring, stroboscope, graduated cylinders, and ticker timer.

Use
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A WIDE VARIETY OF ADDITIONAL COURSE APPARATUS, EQUIPMENT, TECHNIQUES, MATERIALS, AND PROCEDURES

AS APPROPRIATE

Including, but not limited to:

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

Ticker timer

P.2H Make measurements with accuracy and precision and record data using scientific notation and InternationalMake measurements with accuracy and precision and record data using scientific notation and International

System (SI) units.System (SI) units.

Make

MEASUREMENTS

Including, but not limited to:

Accuracy

Precision

Record

DATA
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Including, but not limited to:

Scientific notation

International System (SI) units

Significant Digits (TxCCRS)

Note(s):

TxCCRS:

II. Foundation Skills: Scientific Applications of Mathematics – A2 – Use exponents and scientific notation.
II. Foundation Skills: Scientific Applications of Mathematics – F2 – Use appropriate significant digits.

P.2I Identify and quantify causes and effects of uncertainties in measured data.Identify and quantify causes and effects of uncertainties in measured data.

Identify, Quantify

CAUSES AND EFFECTS OF UNCERTAINTIES IN MEASURED DATA

Including, but not limited to:

Instrument errors

Reading errors

User errors

P.2J Organize and evaluate data and make inferences from data, including the use of tables, charts, and graphs.Organize and evaluate data and make inferences from data, including the use of tables, charts, and graphs.

Organize, Evaluate, Make inferences from

DATA

Including, but not limited to:

Tables

Charts

Graphs

Note(s):

TxCCRS:
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I. Nature of Science – E1 – Use several modes of expression to describe or characterize natural patterns and phenomena.
These modes of expression include narrative, numerical, graphical, pictorial, symbolic, and kinesthetic.

P.2K Communicate valid conclusions supported by the data through various methods such as lab reports, labeledCommunicate 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.drawings, graphic organizers, journals, summaries, oral reports, and technology-based reports.

Communicate

VALID CONCLUSIONS SUPPORTED BY THE DATA

Including, but not limited to:

Lab reports

Labeled drawings

Graphic organizers

Journals (science notebooks)

Summaries

Oral reports

Technology-based reports 

Note(s):

TxCCRS:

III. Foundation Skills: Scientific Applications of Communication – A1 – Use correct applications of writing practices in
scientific communication.

P.2L Express and manipulate relationships among physical variables quantitatively, including the use of graphs,Express and manipulate relationships among physical variables quantitatively, including the use of graphs,

charts, and equations.charts, and equations.

Express, Manipulate

RELATIONSHIPS AMONG PHYSICAL VARIABLES QUANTITATIVELY

Including, but not limited to:

Graphs

Charts

Equations
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Note(s):

TxCCRS:

II. Foundation Skills: Scientific Applications of Mathematics – 2B – Carry out formal operations using standard algebraic
symbols and formulae.

VIII. Physics – A4 – Understand the concept of density.

P.3 Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make informedScientific 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:decisions within and outside the classroom. The student is expected to:

P.3A In all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logicalIn 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 ofreasoning, 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.those scientific explanations, so as to encourage critical thinking by the student.

Analyze, Evaluate, Critique

SCIENTIFIC EXPLANATIONS, IN ALL FIELDS OF SCIENCE, SO AS TO ENCOURAGE CRITICAL THINKING BY THE

STUDENT

Including, but not limited to:

Use

Empirical evidence

Logical reasoning

Experimental and observational testing

Examine

All sides of scientific evidence of those explanations

Note(s):

Project 2061: By the end of the 8th grade, students should know that:

Scientific knowledge is subject to modification as new information challenges prevailing theories and as a new theory leads

to looking at old observations in a new way. 1A/M2

Some scientific knowledge is very old and yet is still applicable today. 1A/M3

Scientific investigations usually involve the collection of relevant data, the use of logical reasoning, and the application of

imagination in devising hypotheses and explanations to make sense of the collected data. 1B/M1b*
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If more than one variable changes at the same time in an experiment, the outcome of the experiment may not be clearly

attributable to any one variable. It may not always be possible to prevent outside variables from influencing an investigation

(or even to identify all of the variables). 1B/M2ab

Project 2061: By the end of the 12th grade, students should know that:

From time to time, major shifts occur in the scientific view of how things work. More often, however, the changes that take

place in the body of scientific knowledge are small modifications of prior knowledge. Continuity and change are persistent

features of science. 1A/H2

TxCCRS:

I. Nature of Science – A1 – Utilize skepticism, logic, and professional ethics in science.
I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

P.3B Communicate and apply scientific information extracted from various sources such as current events, newsCommunicate and apply scientific information extracted from various sources such as current events, news

reports, published journal articles, and marketing materials.reports, published journal articles, and marketing materials.

Communicate, Apply

SCIENTIFIC INFORMATION EXTRACTED FROM VARIOUS SOURCES

Including, but not limited to:

Current events

News reports

Published journal articles

Marketing materials

P.3C Draw inferences based on data related to promotional materials for products and services.Draw inferences based on data related to promotional materials for products and services.

Draw

INFERENCES BASED ON DATA RELATED TO PROMOTIONAL MATERIALS

Including, but not limited to:

Examine data from promotional materials for products and services described in print, on television, and on the Internet

Evaluate data for quality and accuracy 

Evaluate completeness and reliability of information from sources
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P.3D Explain the impacts of the scientific contributions of a variety of historical and contemporary scientists onExplain the impacts of the scientific contributions of a variety of historical and contemporary scientists on

scientific thought and society.scientific thought and society.

Explain

THE IMPACTS OF SCIENTIFIC CONTRIBUTIONS ON SCIENTIFIC THOUGHT AND SOCIETY

Including, but not limited to:

Historical and contemporary scientists

Newton

Einstein

Possible additional examples may include:

Galileo

Maxwell

Coulomb

Ørsted

P.3E Research and describe the connections between physics and future careers.Research and describe the connections between physics and future careers.

Research, Describe

THE CONNECTIONS BETWEEN PHYSICS AND FUTURE CAREERS

Including, but not limited to:

How physics is used in various careers

Possible examples may include:

Medical physicist

Radiation therapist

Astronomer

Teacher

Geophysicist

Equipment designer

Telecommunications engineer

Materials designer

Engineer
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P.3F Express and interpret relationships symbolically in accordance with accepted theories to make predictions andExpress and interpret relationships symbolically in accordance with accepted theories to make predictions and

solve problems mathematically, including problems requiring proportional reasoning and graphical vectorsolve problems mathematically, including problems requiring proportional reasoning and graphical vector

addition.addition.

Express, Interpret

RELATIONSHIPS SYMBOLICALLY IN ACCORDANCE WITH ACCEPTED THEORIES

Including, but not limited to:

Make predictions

Solve problems mathematically

Manipulation of equations algebraically

Proportional reasoning

Graphical vector addition

Note(s):

TxCCRS:

VIII. Physics – B1 – Understand how vectors are used to represent physical quantities.
VIII. Physics – B2 – Demonstrate knowledge of vector mathematics using a graphical representation.
VIII. Physics – B3 – Demonstrate knowledge of vector mathematics using a numerical representation.

P.4 Science concepts. The student knows and applies the laws governing motion in a variety of situations. The student isScience concepts. The student knows and applies the laws governing motion in a variety of situations. The student is

expected to:expected to:

P.4A Generate and interpret graphs and charts describing different types of motion, including the use of real-timeGenerate and interpret graphs and charts describing different types of motion, including the use of real-time

technology such as motion detectors or photogates.technology such as motion detectors or photogates.

Readiness StandardReadiness Standard

Generate, Interpret

GRAPHS AND CHARTS

Including, but not limited to:

Describing different types of motion
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Linear motion

Constant velocity

Accelerated motion (positive and negative acceleration)

Information illustrated on graphs

Position-time

Distance

Displacement

Average velocity

Describe motion

Velocity-time

Displacement

Instantaneous velocity

Average velocity

Acceleration

Describe motion

Acceleration-time

Constant acceleration (no slope)

Describe motion

Using real-time technology

Motion detectors

Photogates

Ticker timer

Note(s):

Students in Grade 6 calculate average speed using distance and time measurements, measure and graph changes in motion,

and investigate how inclined planes can be used to change the amount of force to move an object (6.8C, 6.8D).

Students in Grade 8 differentiate between speed, velocity, and acceleration (8.6B).

TxCCRS:

I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

VIII. Physics – C1 – Understand the fundamental concepts of kinematics.
VIII. Physics – A1 – Demonstrate familiarity with length scales from subatomic particles through macroscopic objects.
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P.4B Describe and analyze motion in one dimension using equations with the concepts of distance, displacement,Describe and analyze motion in one dimension using equations with the concepts of distance, displacement,

speed, average velocity, instantaneous velocity, and acceleration.speed, average velocity, instantaneous velocity, and acceleration.

Readiness StandardReadiness Standard

Describe, Analyze

MOTION IN ONE DIMENSION USING EQUATIONS

Including, but not limited to:

Vectors vs. scalars

Magnitude and direction

Displacement

Distance

Displacement vs. distance

Velocity vs. speed

Vector quantities of displacement and vector sum

Manipulate equations to solve for an unknown

Find the average velocity given two or more velocities

Instantaneous velocity (find initial or final velocity)
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Note(s):

The STAAR Physics Reference Materials include the formulas for average velocity, acceleration, and displacement as listed

above.

Students in Grade 6 calculate average speed using distance and time measurements, measure and graph changes in motion,

and investigate how inclined planes can be used to change the amount of force to move an object (6.8C, 6.8D, 6.8E).

Students in Grade 8 differentiate between speed, velocity, and acceleration (8.6B).

TxCCRS:

VIII. Physics – C1 – Understand the fundamental concepts of kinematics.
VIII. Physics – E1 – Understand rotational kinematics. [Possible Pre-AP Extension]

P.4C Analyze and describe accelerated motion in two dimensions using equations, including projectile and circularAnalyze and describe accelerated motion in two dimensions using equations, including projectile and circular

examples.examples.

Supporting StandardSupporting Standard

Analyze, Describe

ACCELERATION MOTION IN TWO DIMENSIONS USING EQUATIONS

Including, but not limited to:

Projectile motion

Launched upwards at an angle (conceptual understanding)

Path of a projectile comparing velocity and acceleration at any point on the path

Launched horizontally (conceptual understanding and calculations)

Path of a projectile comparing velocity and acceleration at any point on the path

Break a projectile problem into its horizontal and vertical components. Use data from one of the components to find time

and use that value to find the unknown quantity.

Circular motion

Direction of acceleration and velocity

Note(s):
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The STAAR Physics Reference Materials include the formulas for centripetal acceleration as listed above.

TxCCRS:

VIII. Physics – C1 – Understand the fundamental concepts of kinematics.

P.4D Calculate the effect of forces on objects, including the law of inertia, the relationship between force andCalculate 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.acceleration, and the nature of force pairs between objects.

Readiness StandardReadiness Standard

Calculate

THE EFFECT OF FORCES ON OBJECTS

Including, but not limited to:

Net force

Net force = (mass)(acceleration)

Relationship between force and acceleration

Problems involving force, mass, and acceleration using Newton’s 2nd law
Friction forces

The differences between friction-free and friction-inclusive systems

Law of inertia

The relationship between mass and inertia using Newton’s 1st law
Nature of force pairs

Interpreting reallife situations using Newton’s 3rd law
Nature of force pairs between objects

Action-reaction pairs

Problems involving forces on each object

Mass vs. weight

Distinguish between mass and weight

Calculate the weight of an object

Torque

Torque = (force)(lever arm)
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Compare torque to the net force on an object

Note(s):

The STAAR Physics Reference Materials include the formulas for net force, torque, and acceleration due to gravity as listed

above.

Students are introduced to the concepts of force in Grades 6 and 8 by observing change in the motion of an object that is

acted upon by an unbalanced force (6.8B and 8.6A).

In Grade 6, students investigate how certain machines can be used to change the force applied to an object (6.8E). 

In Grade 7, students consider how forces affect motion in everyday life (7.7C).

In Grade 8, students are introduced to Newton’s Laws of Motion (8.6C).
TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VIII. Physics – A3 – Understand the concepts of mass and inertia.
VIII. Physics – A5 – Understand the concepts of gravitational force and weight.
VIII. Physics – C2 – Understand forces and Newton’s Laws.
VIII. Physics – E3 – Apply the concept of static equilibrium. [Possible Pre-AP Extension]

P.4E Develop and interpret free-body force diagrams.Develop and interpret free-body force diagrams.

Supporting StandardSupporting Standard

Develop, Interpret

FREE BODY FORCE DIAGRAMS

Including, but not limited to:

Free-body diagrams of force analysis

Forces acting on an object moving on an inclined plane

Note(s):

TxCCRS:

VIII. Physics – B1 – Understand how vectors are used to represent physical quantities.
VIII. Physics – B2 – Demonstrate knowledge of vector mathematics using a graphical representation.
VIII. Physics – B3 – Demonstrate knowledge of vector mathematics using a numerical representation.
VIII. Physics – C2 – Understand forces and Newton’s Laws.
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P.4F Identify and describe motion relative to different frames of reference.Identify and describe motion relative to different frames of reference.

Supporting StandardSupporting Standard

Identify, Describe

MOTION RELATIVE TO DIFFERENT FRAMES OF REFERENCE

Including, but not limited to:

Motion with respect to a specified position

Situations in which velocities add and subtract relative to an observer

Note(s):

TxCCRS:

VIII. Physics – C1 – Understand the fundamental concepts of kinematics.

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

P.5A Research and describe the historical development of the concepts of gravitational, electromagnetic, weakResearch and describe the historical development of the concepts of gravitational, electromagnetic, weak

nuclear, and strong nuclear forces.nuclear, and strong nuclear forces.

Supporting StandardSupporting Standard

Research, Describe

HISTORICAL DEVELOPMENT OF THE CONCEPTS OF GRAVITATIONAL, ELECTROMAGNETIC, WEAK NUCLEAR, AND

STRONG NUCLEAR FORCES

Including, but not limited to:

Gravitational forces

Aristotle’s concept of natural place
Newton’s proportionality between mass, gravity, and distance
Universal gravitational constant

General relativity [Possible pre-AP extension]

Electromagnetic forces

Conservation of charge

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 21 of 43  

about:/module/standards/Tools/Browse?StandardId=110537
about:/module/standards/Tools/Browse?StandardId=110540
about:/module/standards/Tools/Browse?StandardId=110541


HIGH SCHOOL COURSES, PHYSICS

Electrostatic force

Electric current

Magnetic field

Relationship between electricity and magnetism (conceptual understanding)

Concept of induction (not including calculations)

Nuclear forces

Divisible atom

Strong nuclear force

Weak nuclear force

Fission

Fusion

Note(s):

TxCCRS:

VIII. Physics – C2 – Understand forces and Newton’s Laws.

P.5B Describe and calculate how the magnitude of the gravitational force between two objects depends on theirDescribe and calculate how the magnitude of the gravitational force between two objects depends on their

masses and the distance between their centers.masses and the distance between their centers.

Readiness StandardReadiness Standard

Describe, Calculate

HOW THE MAGNITUDE OF THE GRAVITATIONAL FORCE BETWEEN TWO OBJECTS DEPENDS ON THEIR MASSES AND

THE DISTANCE

Including, but not limited to:

The law of universal gravitation

Universal gravitation constant
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Masses

Distance between their centers

Describe in words the relationship between force and distance

Describe in words the relationship between force and mass

The relationship between gravitational force and weight (TxCCRS)

Note(s):

The STAAR Physics Reference Materials include the formula for the force of gravitational attraction between two objects as

listed above.

Students in Grade 6 study gravity as the force that controls the motion of the components of our solar system (6.11B).

TxCCRS:

VIII. Physics – A5 – Understand the concepts of gravitational force and weight.

P.5C Describe and calculate how the magnitude of the electrical force between two objects depends on their chargesDescribe and calculate how the magnitude of the electrical force between two objects depends on their charges

and the distance between them.and the distance between them.

Supporting StandardSupporting Standard

Describe

MAGNITUDE OF THE ELECTRICAL FORCE BETWEEN TWO OBJECTS  DEPENDS ON THEIR CHARGES AND THE

DISTANCE BETWEEN THEIR CENTERS

Including, but not limited to:

Polarity and magnitude of charges

Distance between their centers

Coulomb’s law
Effect of charge and distance on the force between two charged particles

Electrical forces as demonstrated by a Van de Graff generator (or an electroscope)

Electric potential energy

Properties of electric fields

Effects of electric fields on charges

Calculate
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MAGNITUDE OF THE ELECTRICAL FORCE BETWEEN TWO OBJECTS  DEPENDS ON THEIR CHARGES AND THE

DISTANCE BETWEEN THEIR CENTERS

Including, but not limited to:

Charges

Distance between their centers

Coulomb’s law

Note(s):

The STAAR Physics Reference Materials include Coulomb’s constant and the formula for the Force between two charged
particles as listed above.

TxCCRS:

VIII. Physics – I1 – Discuss electric charge and electric force.

P.5D Identify examples of electric and magnetic forces in everyday life.Identify examples of electric and magnetic forces in everyday life.

Supporting StandardSupporting Standard

Identify

EXAMPLES OF ELECTRIC AND MAGNETIC FORCES IN EVERYDAY LIFE

Including, but not limited to:

Generator

Motor

Possible additional examples may include:

Compass

Cathode ray television

Transformer

Medical applications
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Data storage applications

Transportation applications

Magnetic levitation trains

Industrial applications

Mass spectrometer

Electronic card readers

Note(s):

In Grades K-5, students investigate magnets, magnetism as a property of matter, and the magnetic force (K.6B, 1.6B, 2.6B,

3.6C, 4.6D, 5.5A).

Magnetism is not specifically mentioned in Grades 6, 7, or 8 TEKS, but is addressed throughout elementary grades. 

TxCCRS:

VIII. Physics – I1 – Discuss electric charge and electric force.
VIII. Physics – I7 – Understand magnetic fields and their relationship to electricity.
VIII. Physics – I8 – Relate electricity and magnetism to everyday life.

P.5E Characterize materials as conductors or insulators based on their electrical properties.Characterize materials as conductors or insulators based on their electrical properties.

Supporting StandardSupporting Standard

Characterize

MATERIALS AS CONDUCTORS OR INSULATORS BASED ON THEIR ELECTRICAL PROPERTIES

Including, but not limited to:

Conductors

Insulators

Semiconductors

Superconductors

P.5F Design, construct, and calculate in terms of current through, potential difference across, resistance of, andDesign, 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.power used by electric circuit elements connected in both series and parallel combinations.

Readiness StandardReadiness Standard

Design, Construct, Calculate
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QUANTITIES CONNECTED IN BOTH SERIES AND PARALLEL CIRCUITS

Including, but not limited to:

Current

Potential difference (voltage, EMF, electric potential)

Resistance

Series vs. parallel electric circuits

Equivalent resistance for resistors in series

Equivalent resistance for resistors in parallel

Ohm’s law

Electric overload

Prevention of electric shock

Power (and energy) used by electric circuit elements

Electrical power = (voltage)(current)

Energy = (power)(time)

Note(s):

In Grades 4 and 5, students learn that electricity is a form of energy that travels through conductors in a closed path (4.6C

and 5.6B).

TxCCRS:

VIII. Physics – I2 – Gain qualitative understandings of voltage, current, and resistance.
VIII. Physics – I3 – Understand Ohm’s Law.
VIII. Physics – I4 – Apply the concept of power to electricity.
VIII. Physics – I5 – Discuss basic DC circuits that include voltage sources and combinations of resistors.
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VIII. Physics – I6 – Discuss basic DC circuits that include voltage sources and combinations of capacitors. [Possible Pre-

AP Extension]

P.5G Investigate and describe the relationship between electric and magnetic fields in applications such asInvestigate and describe the relationship between electric and magnetic fields in applications such as

generators, motors, and transformers.generators, motors, and transformers.

Supporting StandardSupporting Standard

Investigate, Describe

THE RELATIONSHIP BETWEEN ELECTRIC AND MAGNETIC FIELDS IN APPLICATIONS

Including, but not limited to:

Relationship between moving charge (current), magnetic fields, and force (Right-Hand Rules)

Generators (conceptual understanding)

Motors (conceptual understanding)

Transformers (conceptual understanding)

Faraday’s law of induction (conceptual understanding)
Lenz’s law (conceptual understanding)

Note(s):

Students may be assessed through identification of both examples and non-examples.

TxCCRS:

VIII. Physics – I7 – Understand magnetic fields and their relationship to electricity.
VIII. Physics – I8 – Relate electricity and magnetism to everyday life.

P.5H Describe evidence for and effects of the strong and weak nuclear forces in nature.Describe evidence for and effects of the strong and weak nuclear forces in nature.

Supporting StandardSupporting Standard

Describe

EVIDENCE FOR AND EFFECTS OF STRONG AND WEAK NUCLEAR FORCES IN NATURE

Including, but not limited to:

Radioactive decay

Sun / star formation
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Instability of large nuclei

Note(s):

Students may be assessed through relating the strength of nuclear forces to other forces in nature per the student

expectation.  

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

P.6A Investigate and calculate quantities using the work-energy theorem in various situations.Investigate and calculate quantities using the work-energy theorem in various situations.

Readiness StandardReadiness Standard

Investigate, Calculate

QUANTITIES USING THE WORK-ENERGY THEOREM IN VARIOUS SITUATIONS

Including, but not limited to:

The mechanical energy of an object does not change in a frictionless system, but does change in real-world systems

Recognize situations / examples in which work is being done

Work in terms of energy transfer using the work-energy theorem (linear systems)

Work = change in kinetic energy

Work = (force)(distance)

Energy = (power)(time)

Potential energy

Gravitational potential energy = (mass)(acceleration due to gravity)(height)
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Mechanical energy = kinetic energy + potential energy

Note(s):

The STAAR Physics Reference Materials include the formulas for work and energy as listed above.

In Grade 6, students study the difference between kinetic and potential energy (6.8A).

In Grade 6, students are introduced to how simple machines can change the amount of force required to move an object, in

order to provide a background that supports the concept of work (6.8E). 

In Grade 6, students demonstrate energy transformations, and how electric energy may be transformed into light energy.

(6.9C). 

In Grade 7, students develop an understanding of the concept of work and further illustrated energy transformations (7.A and

B).  

TxCCRS:

VIII. Physics – D1 – Understand potential and kinetic energy.
VIII. Physics – D2 – Understand conservation of energy.
VIII. Physics – D3 – Understand the relationship of work and mechanical energy.

P.6B Investigate examples of kinetic and potential energy and their transformations.Investigate examples of kinetic and potential energy and their transformations.

Readiness StandardReadiness Standard

Investigate

EXAMPLES OF KINETIC AND POTENTIAL ENERGY AND THEIR TRANSFORMATIONS

Including, but not limited to:

Types of energy

Possible examples may include:

Mechanical

Chemical

Solar
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Nuclear

Thermal

Electrical

Transfer of energy in different systems

Falling bodies

Roller coasters

Pendulums

Spring

Simple

Possible additional examples may include:

Skateboard ramps (U shaped)

Students releasing objects from specific heights

Note(s):

In Grade 6, students study the difference between kinetic and potential energy (6.8A).

In Grade 6, students demonstrate energy transformations (6.9C). 

In Grade 7, students develop an understanding of the concept of work and further illustrated energy transformations (7.A and

B).  

TxCCRS:

VIII. Physics – C3 – Understand the concept of momentum.
VIII. Physics – D1 – Understand potential and kinetic energy.
VIII. Physics – D2 – Understand conservation of energy.
VIII. Physics – E4 – Understand angular momentum. [Possible Pre-AP Extension]

P.6C Calculate the mechanical energy of, power generated within, impulse applied to, and momentum of a physicalCalculate the mechanical energy of, power generated within, impulse applied to, and momentum of a physical

system.system.

Readiness StandardReadiness Standard

Calculate

MECHANICAL ENERGY OF, POWER GENERATED WITHIN, IMPULSE APPLIED TO, AND MOMENTUM OF A PHYSICAL

SYSTEM

Including, but not limited to:
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Mechanical energy = kinetic energy + potential energy

Impulse = (force)(change in time) = (mass)(change in velocity)

The importance of impulse and momentum in daily situations

Protection in car accidents

Seat belts

Air bags

Collapsible barriers

Sports

Collision in football (elastic and inelastic)

Collisions in auto racing (elastic and inelastic)

Baseball

Tennis

Momentum = (mass)(velocity)

Note(s):

The STAAR Physics Reference Materials include the formulas for power and mechanical energy, impulse, and momentum as

listed above.

TxCCRS:

VIII. Physics – C3 – Understand the concept of momentum.
VIII. Physics – D1 – Understand potential and kinetic energy.
VIII. Physics – D2 – Understand conservation of energy.
VIII. Physics – E4 – Understand angular momentum. [Possible Pre-AP Extension]

P.6D Demonstrate and apply the laws of conservation of energy and conservation of momentum in one dimension.Demonstrate and apply the laws of conservation of energy and conservation of momentum in one dimension.

Readiness StandardReadiness Standard
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Demonstrate, Apply

THE LAW OF CONSERVATION OF ENERGY

Including, but not limited to:

Law of conservation of energy

Conservation of energy in different systems

Moving objects vs. friction

Falling bodies

Roller coasters

Pendulums

Spring

Simple

Demonstrate, Apply

THE LAW OF CONSERVATION OF MOMENTUM IN ONE DIMENSION

Including, but not limited to:

The law of conservation of momentum

Apply

LAWS OF CONSERVATION OF ENERGY AND CONSERVATION OF MOMENTUM IN ONE DIMENSION

Including, but not limited to:

In an elastic collision, both kinetic energy and momentum are conserved

In an inelastic collision, only momentum is conserved

Note(s):

The STAAR Physics Reference Materials include the formulas for the law of conservation of energy and the law of

conservation of momentum as listed above.

TxCCRS:

VIII. Physics – C3 – Understand the concept of momentum.
VIII. Physics – D1 – Understand potential and kinetic energy.

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 32 of 43  



HIGH SCHOOL COURSES, PHYSICS

VIII. Physics – D2 – Understand conservation of energy.

P.6E Describe how the macroscopic properties of a thermodynamic system such as temperature, specific heat, andDescribe 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.pressure are related to the molecular level of matter, including kinetic or potential energy of atoms.

Supporting StandardSupporting Standard

Describe

HOW THE MACROSCOPIC PROPERTIES OF A THERMODYNAMIC SYSTEM ARE RELATED TO THE MOLECULAR LEVEL

OF MATTER

Including, but not limited to:

Heat in terms of the transfer of molecular motion within a system

Concept of thermal equilibrium

Q = mcp ∆T

Heat gained or lost = (mass)(specific heat)(change in temperature)

Specific heat

Pressure

Kinetic energy of atoms

Potential energy of atoms

Relationship between temperature, heat, and work

Note(s):

Students may be assessed through relating pressure to kinetic and potential energy in support of the law of conservation of

energy.

The STAAR Physics Reference Materials include the formula for Heat gained or lost as listed above.

TxCCRS:

VIII. Physics – D1 – Understand potential and kinetic energy.
VIII. Physics – D2 – Understand conservation of energy.
VIII. Physics – H1 – Understand the gain and loss of heat energy in matter.
VIII. Physics – H2 – Understand the basic laws of thermodynamics.

P.6F Contrast and give examples of different processes of thermal energy transfer, including conduction, convection,Contrast and give examples of different processes of thermal energy transfer, including conduction, convection,
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and radiation.and radiation.

Supporting StandardSupporting Standard

Contrast, Give         

EXAMPLES OF DIFFERENT PROCESSES OF THERMAL ENERGY TRANSFER

Including, but not limited to:

Heat in terms of the transfer of molecular motion within a system

The concept of thermal equilibrium

Conduction

Convection

Radiation

Note(s):

In Grade 6, students investigate the way that thermal energy moves, specifically, conduction, convection, and radiation (6.9

A, B).

TxCCRS:

VIII. Physics – H1 – Understand the gain and loss of heat energy in matter.

P.6G Analyze and explain everyday examples that illustrate the laws of thermodynamics, including the law ofAnalyze and explain everyday examples that illustrate the laws of thermodynamics, including the law of

conservation of energy and the law of entropy.conservation of energy and the law of entropy.

Supporting StandardSupporting Standard

Analyze, Explain

EVERYDAY EXAMPLES THAT ILLUSTRATE THE LAWS OF THERMODYNAMICS

Including, but not limited to:

The first law of thermodynamics restates the law of conservation of energy as it relates to thermal systems

The relationship between temperature, heat, and work

Heat engine

Refrigerator

Mechanical energy to heat

Geothermal

The second law of thermodynamics states that the total entropy always increases
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Melting and boiling

Relating molecular kinetic energy change to disorder

Note(s):

TxCCRS:

VIII. Physics – D2 – Understand conservation of energy.
VIII. Physics – H2 – Understand the basic laws of thermodynamics.

P.7 Science concepts. The student knows the characteristics and behavior of waves. The student is expected to:Science concepts. The student knows the characteristics and behavior of waves. The student is expected to:

P.7A Examine and describe oscillatory motion and wave propagation in various types of media.Examine and describe oscillatory motion and wave propagation in various types of media.

Supporting StandardSupporting Standard

Examine, Describe

OSCILLATORY MOTION IN VARIOUS TYPES OF MEDIA

Including, but not limited to:

Oscillatory motion (include simple harmonic motion – TxCCRS)

Spring

Pendulum

Tuning fork

Examine, Describe

WAVE PROPAGATION IN VARIOUS TYPES OF MEDIA

Including, but not limited to:

Waves terms

Propagation

Transverse

Longitudinal

Surface

Seismic

Pulses

Periodic
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Medium/media

Describe and compare propagation in various types of wave through a variety of media and in the absense of a medium

(vacuum)

Note(s):

TxCCRS:

VIII. Physics – G1 – Understand basic oscillatory motion and simple harmonic motion.
VIII. Physics – G2 – Understand the difference between transverse and longitudinal waves.
VIII. Physics – G3 – Understand wave terminology wavelength, period, frequency, amplitude.

P.7B Investigate and analyze characteristics of waves, including velocity, frequency, amplitude, and wavelength, andInvestigate and analyze characteristics of waves, including velocity, frequency, amplitude, and wavelength, and

calculate using the relationship between wavespeed, frequency, and wavelength.calculate using the relationship between wavespeed, frequency, and wavelength.

Readiness StandardReadiness Standard

Investigate, Analyze

CHARACTERISTICS OF WAVES

Including, but not limited to:

Frequency (f)

Wavelength (ג)
Velocity

Amplitude

Crest

Trough

Equilibrium line

Period

Phase

Understand relationship between frequency, wavelength, and velocity (conceptual understanding)

Energy

Calculate

USING THE RELATIONSHIP BETWEEN

Including, but not limited to:
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Velocity = (frequency)(wavelength)

Wave speed

Frequency

Wavelength

Note(s):

The STAAR Physics Reference Materials include the formula for wave velocity as listed above.

In Grade 8, students explore how the wavelengths of certain electromagnetic waves can be used to gain information about

components in the universe. (8.8C)

TxCCRS:

VIII. Physics – G1 – Understand basic oscillatory motion and simple harmonic motion.
VIII. Physics – G2 – Understand the difference between transverse and longitudinal waves.
VIII. Physics – G3 – Understand wave terminology wavelength, period, frequency, amplitude.

P.7C Compare characteristics and behaviors of transverse waves, including electromagnetic waves and theCompare characteristics and behaviors of transverse waves, including electromagnetic waves and the

electromagnetic spectrum, and characteristics and behaviors of longitudinal waves, including sound waves.electromagnetic spectrum, and characteristics and behaviors of longitudinal waves, including sound waves.

Supporting StandardSupporting Standard

Compare

CHARACTERISTICS AND BEHAVIORS OF TRANSVERSE AND LONGITUDINAL WAVES

Including, but not limited to:

Electromagnetic waves

Transverse waves

Electromagnetic spectrum

Mechanical waves

Transverse waves

Longitudinal waves

Sound waves

Motion of media particles

Direction of energy flow versus media particle vibrations
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Note(s):

In Grade 8, students explore how the wavelengths of certain electromagnetic waves can be used to gain information about

components in the universe. (8.8C)

TxCCRS:

VIII. Physics – G2 – Understand the difference between transverse and longitudinal waves.
VIII. Physics – G4 – Understand the properties and behavior of sound waves.

P.7D Investigate behaviors of waves, including reflection, refraction, diffraction, interference, resonance, and theInvestigate behaviors of waves, including reflection, refraction, diffraction, interference, resonance, and the

Doppler effect.Doppler effect.

Readiness StandardReadiness Standard

Investigate

BEHAVIORS OF WAVES

Including, but not limited to:

At a boundary

Reflection

Refraction

Diffraction

Wave interaction

Interference

Constructive

Destructive

Resonance

Standing waves

Nodes

Antinodes

Doppler effect in terms of apparent amplitude and frequency (conceptual understanding)

Note(s):

In Grade 5, students are introduced to reflection and refraction of light waves (5.6A).

TxCCRS:

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 38 of 43  

about:/module/standards/Tools/Browse?StandardId=110597


HIGH SCHOOL COURSES, PHYSICS

VIII. Physics – G4 – Understand the properties and behavior of sound waves.

P.7E Describe and predict image formation as a consequence of reflection from a plane mirror and refraction throughDescribe and predict image formation as a consequence of reflection from a plane mirror and refraction through

a thin convex lens.a thin convex lens.

Supporting StandardSupporting Standard

Describe, Predict

IMAGE FORMATION AS A CONSEQUENCE OF REFLECTION AND REFRACTION

Including, but not limited to:

Reflection from a plane mirror

Refraction through a thin convex lens

Image location

Object location

Focal length

Magnification

Real images

Virtual images

Orientation of image (upright or inverted) 

Note(s):

The STAAR Physics Reference Materials include the formula for focal length as listed above.

In Grade 5, students are introduced to reflection and refraction of light waves (5.6A).

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VIII. Physics – J3 – Understand concepts of geometric optics.

P.7F Describe the role of wave characteristics and behaviors in medical and industrial applications.Describe the role of wave characteristics and behaviors in medical and industrial applications.
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Supporting StandardSupporting Standard

Describe

ROLE OF WAVE CHARACTERISTICS AND BEHAVIORS IN MEDICAL AND INDUSTRIAL APPLICATIONS

Including, but not limited to:

Medical

Industrial

Communications

Astronomical

Meteorological

Geological

Note(s):

Students may be assessed through application of wave characteristics (P.7C) in medical and industrial applications. 

In Grade 8, students explore how the wavelengths of certain electromagnetic waves can be used to gain information about

components in the universe. (8.8C)

P.8 Science concepts. The student knows simple examples of atomic, nuclear, and quantum phenomena. The student isScience concepts. The student knows simple examples of atomic, nuclear, and quantum phenomena. The student is

expected to:expected to:

P.8A Describe the photoelectric effect and the dual nature of light.Describe the photoelectric effect and the dual nature of light.

Readiness StandardReadiness Standard

Describe

THE PHOTOELECTRIC EFFECT AND THE DUAL NATURE OF LIGHT

Including, but not limited to:

Dual nature of light

Photoelectric effect

Possible examples may include:

How a photoelectric cell is structured and operates

Young’s double slit experiment
Inverse relationship between energy and wavelength (conceptual understanding)
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Relationship between energy and frequency (conceptual understanding)

Note(s):

TxCCRS:

VIII. Physics – J2 – Understand the wave/particle duality of light.

P.8B Compare and explain the emission spectra produced by various atoms.Compare and explain the emission spectra produced by various atoms.

Supporting StandardSupporting Standard

Compare, Explain

THE EMISSION SPECTRA PRODUCED BY VARIOUS ATOMS

Including, but not limited to:

Identification of gases by their spectra

Line spectra from different gas-discharge tubes

Quantized energy results in different spectral lines

Lasers

Composition of stars

Note(s):

TxCCRS:

VIII. Physics – J1 – Know the electromagnetic spectrum.

P.8C Describe the significance of mass-energy equivalence and apply it in explanations of phenomena such asDescribe the significance of mass-energy equivalence and apply it in explanations of phenomena such as

nuclear stability, fission, and fusion.nuclear stability, fission, and fusion.

Supporting StandardSupporting Standard

Describe, Apply

THE SIGNIFICANCE OF MASS-ENERGY EQUIVALENCE

Including, but not limited to:

Mass-energy equivalence
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Possible examples of calculations may include:

Mass to energy conversions

Explanations of phenomena

Nuclear stability (binding energy)

Fission

Fusion

P.8D Give examples of applications of atomic and nuclear phenomena such as radiation therapy, diagnostic imaging,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.and nuclear power and examples of applications of quantum phenomena such as digital cameras.

Supporting StandardSupporting Standard

Give

EXAMPLES OF APPLICATIONS OF ATOMIC AND NUCLEAR PHENOMENA AND QUANTUM PHENOMENA

Including, but not limited to:

Atomic and nuclear phenomena

Radiation therapy

Diagnostic imaging

Nuclear power

Applications of quantum phenomena

Digital cameras

Modern electronics
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Bold black text in italics: Knowledge and Skills Statement (TEKS); Bold black text: Student Expectation (TEKS)

Bold red text in italics: Student Expectation identified by TEA as a Readiness Standard

Bold green text in italics: Student Expectation identified by TEA as a Supporting Standard

Blue text: Supporting information / Clarifications from TCMPC (Specificity)

Black text: Texas Education Agency (TEA); Texas College and Career Readiness Standards (TxCCRS); Notes from the American Association for the Advancement of

Science (AAAS) Project 2061
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