MORENO VALLEY HIGH SCHOOL PHYSICS CURRICULUM

Course Title: Physics Course Number: 1731

Department: Science ADS Number: 1731

Prerequisites: Algebra I & II, Geometry

Length of Course: Two Semesters Credit/PRI Area: 0.5 credits per semester. Total of one credit Grade Level(s): 11-12

Important Notes: Emphasisisfirst year college preparatory level.

COURSE DESCRIPTION
Thisisahigh school genera physics course. Coursetopicsare:
*Newtonian Mechanics — including gravitation, work, energy, and systems of particles.
* Fluid and thermal physics —including kinetic theory, heat, and thermodynamic laws.
* Electricity and Magnetism — indluding Faraday’ s and Lenz’ s laws, €l ectrostatics, and circuits.
* Waves and Optics —including light and sound.
* Atomic and nuclear physics — including wave-particle duality, and quantum effects.

SYLLABUS
1. Units of Study:
a) Newton'sLaws. Units, standards, and the SI system; Kinematics; Gravitation.
b) Energy and Work: Kinetic energy and potential energy; Mechanica energy; Momentum; Electric charge and field; Magnetism and induction.
¢) Forceand Motion: Dynamics; Rotation; Angular momentum; Energy transformations.
d) Thermodynamics. Heat; Temperature and atomic kinetic theory; Gases, liquids, and solids; Entropy.
€) Waves. Sound waves, Electromagnetic waves and light; optics, Quantum mechanics.
2. Sills:
a) Scientific thinking and practice: Prepares studends to ask scientific questions and conduct research to find solutions. Critical thinking is required.
b) Content of Science: Knowledge and skills provide the foundation that students need for critical thinking and problem solving.
¢) Science and society: Prepares studentsto understand the ways in which science influences the individual and society.

STRATEGIES: Paideia Methodology

Didactic: Lecture, guided discussion, and textbook chapter summary review.

Intellectual Coaching: All students present problem solving on the board to the other students. Solution methods are shared with the class.
Seminar: Related mediatopics are shared, with consideration of individud impacts.
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ASSESSMENTS

Weekly worksheets corresponding to chapter study
Labs

Projects and presentations

Unit tests

Cumulative exams

Seminar facilitation and participation

SUGGESTED TEXTBOOKSAND INSTRUCTIONAL MATERIALS

Physics by Douglas Giancoli : A college testbook.

Curran, Greg. 2005. Homework Helpers: Physics Career Press.

Dennis, J. T. 2003. The Complete Idiot’s Guide to Physics. Alpha Books.

Huetinck, L. 2001. Cliffs Quick Review. Physics. Wiley Publishing.

2005. Physicsfor Dummies. Wiley Publishing.

Trefil, J. The Nature of Science. New Y ork: Houghton Mifflin.

Bryson, B. A Short History of Nearly Everything. New Y ork: Broadway Books.

Asimov, |I. Understanding Physics: Motion, Sound, and Heat. New Y ork: Mentor Books.
Asimov, |. Understanding Physics: Light, Magnetism, and Electricity. New York: Mentor Books.

SUGGESTED TITLESAUTHORSWEB SITES
http://www.walter-fendt.de/ph14e/

http://webphysi cs.davidson.edu/A ppl et/ A ppl ets.html
http://www.col orado.edu/physi cs/2000/index.pl
http://jersey.uoregon.edu/vliab

SEMINAR PIECESOR USE
Seminar pieces are brief historical backgrounds of a scientist or a branch of physics
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STRAND I: SCIENTIFIC THINKING AND PRACTICE

CONTENT STANDARD 1: UNDERSTAND THE PROCESSES OF SCIENTIFIC INVESTIGATIONS AND USE INQUIRY AND SCIENTIFIC WAY S OF
OBSERVING, EXPERIMENTING, PREDICTING, AND VALIDATING TO THINK CRITICALLY.

A. BENCHMARK: Understand that scientific processes produce scientific knowedge that is continually eval uated, validated, revised, or rejected.

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 1. Understand how scientific processes produce valid, reliable results, including: | Students will:
e consistency of explanations with data and observations e Use science process and thinking skills
e  Opennessto peer review e Share scienceinterests and attitudes
e full disclosure and examination of assumptions e Understand important science concepts and principles
o testahility of hypotheses e Communicate effectively using science language and reasoning
e repeatability of experiments and reproducibility of results. e Demonstrate awareness of the social and historical aspects of
2. Use scientific reasoning and valid logic to recognize: science
o faulty logic e Understand the nature of science

e cause and effect
¢ thedifference between observation and unsubstantiated inferences and For example, studentswill read and discuss excerpts from the texts below:

conclusions e The Nature of Science: An A-Z Guide to the Laws and Principles
e potentia bias Governing Our Universe by James Trefil
3. Understand how new data and observations can result in new scientific e A Short History of Nearly Everything by Bill Bryson
knowledge.
4. Critically analyze an accepted explanation by reviewing current scientific
knowledge.

5. Examine investigations of current interest in science (e.g., superconductivity,
molecular machines, age of the universe).

6. Examine the scientific processes and logic used in investigations of past events
(e.g., usng data from crime scenes, fossils), investigations that can be planned in
advance but are only done once (eg., expensive or time-consuming experiments
such as medical clinical trids), and investigations of phenomenathat can be
repeated easily and frequently.

STRAND I: SCIENTIFIC THINKING AND PRACTICE

CONTENT STANDARD 1. UNDERSTAND THE PROCESSES OF SCIENTIFIC INVESTIGATIONS AND USE INQUIRY AND SCIENTIFIC WAYSOF
OBSERVING, EXPERIMENTING, PREDICTING, AND VALIDATING TO THINK CRITICALLY.

C. BENCHMARK: Use mathematical concepts, principles, and expressionsto analyze data, devel op models, understand patterns and rel ationships, evaluate findings, and
draw conclusions,

COURSE TITLE: PHYSICS DRAFT: JANUARY 2006
Teacher: Oliver Page 3 of 10



GRADE PERFORMANCE STANDARDS ILLUSTRATIONS

11-12 1. Create multiple displays of datato anayze and explain therelaionshipsin Students will use basic mathematical reasoning — arithmetic, algebraic,
scientific investigations. geometric, trigonometric, or calculus, where appropriate —in aphysical
2. Use mathematical model s to describe, explain, and predict natural phenomena. | problem.

3. Use technol ogies to quantify relationships in scientific hypotheses (e.g.,

calculators, computer spreadsheets and databases, graphing software, For example:

simulations, modeling). e  Graph values of measured variables from experimentsinvolving
4. ldentify and apply measurement techniques and consider possible effects of motion, el ectricity, magnetism, and thermal physics

measurement errors. e Analyze graphica information to determine relationships between
5. Use mathematics to express and establish scientific relationships (e.g., variables (e.g., Newton’s second law, Ohm'’ s Law)

scientific notation, vectors, dimensiona anaysis).

STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARD | : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICS OF ENERGY, AND THE
INTERACTIONSBETWEEN MATTER AND ENERGY.

A. BENCHMARK: Understand the properties, underlying structure, and reactions of matter.

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 Properties of Matter Students will measure mass and volume of various sample substances.

1. Classify matter in avariety of ways (e.g., e ement, compound, mixture; solid, | Graph mass vs. volume. Devel op definition (equation) for density from their

liquid, gas; acidic, basic, neutral). graph.

2. ldentify, measure, and use a variety of physical properties (e.g., eectrical

conductivity, density, viscosity). Students will observe spheres falling through various liquids; qualitatively
determine dependence of motion on size and mass of the sphere and
viscosity of liquids.

STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARDI : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICSOF ENERGY., AND THE
INTERACTIONSBETWEEN MATTER AND ENERGY.

A.  BENCHMARK: Understand the properties, underlying structure, and reactions of matter.

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
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GRADE PERFORMANCE STANDARDS ILLUSTRATIONS

11-12 Structur e of Matter Socratic seminar —readings from Bryson’s A Short History of Nearly
5. Understand that matter is made of atoms and that atoms are made of subatomic | Everything.
particles.
6. Understand atomic structure, including: Calculate average spacing of atomsin solid, liquid, and gaseous states of a
e most space occupied by eectrons substance (e.g., carbon dioxide).
e nucleus made of protons and neutrons
e isotopes of an dement Construct models of atoms and molecules.

e masses of proton and neutron 2000 times greater than mass of eectron
e atom held together by proton-electron eectrical forces
10. Know that states of matter (i.e., solid, liquid, gas) depend on the arrangement
of atoms and molecules and on their freedom of mation.
11. Know that some atomic nuclel can change, including:
e  spontaneous decay
half-life of isotopes
fission
fusion (e.g., the sun)
apha, beta, and gammaradiation.

STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARDI : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICSOF ENERGY, AND THE
INTERACTIONSBETWEEN MATTER AND ENERGY.

| B. BENCHMARK : Understand the transformation and transmission of energy and how energy and matter interact. |

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 Energy Transformation and Transfer Determinerate that solar energy is absorbed on earth.
1. Identify different forms of energy, including kinetic, gravitational (potential),
chemical, thermal, nuclear, and e ectromagnetic. Measure changes in temperature when samples of hot and cold water are
2. Explain how thermal energy (heat) consists of the random motion and mixed.

vibrations of atoms and molecules and is measured by temperature.
3. Understand that energy can change from one form to another (e.g., changesin | Measure specific heat of various metals.
kinetic and potential energy in agravitational field, heats of reaction,

hydroel ectric dams) and know that energy is conserved in these changes.

4. Understand how heat can be transferred by conduction, convection, and
radiation, and how heat conduction differsin conductors and insul ators.

5. Explain how heat flowsin terms of the transfer of vibrational motion of atoms
and molecules from hotter to colder regions.

6. Understand that the ability of energy to do something useful (work) tends to
decrease (and never increases) asenergy is converted from one form to another.
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STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARDI : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICSOF ENERGY, AND THE
INTERACTIONSBETWEEN MATTER AND ENERGY.

B. BENCHMARK: Understand the transformation and transmission of energy and how energy and matter interact.

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 Interactions of Energy and Matter Students will solve problems mathematically and make comparisons when
7. Understand that el ectromagnetic waves carry energy that can be transferred variables change. For example:
when they interact with matter.
8. Describe the characterigtics of € ectromagnetic waves (e.g., visible light, radio, e Calculate wavelengths of radio waves with different frequencies
microwave, X-ray, ultraviolet, gamma) and other waves (e.g., sound, seismic (e.g. AM, FM, television).
waves, water waves), including:
e origin and potentia hazards of various forms of electromagnetic e  Observe spectra of different light sources (mercury, hydrogen,
radiation helium, neon).

e energy of eectromagnetic waves carried in discrete energy packets

(photons) whose energy isinversely proportional to wavel ength.

9. Know that each kind of atom or molecule can gain or lose energy only in

discrete amounts.

10. Explain how wavel engths of electromagnetic radiation can be used to identify

atoms, molecules, and the composition of stars.

11. Undergtand the concept of equilibrium (i.e., thermal, mechanical, and

chemical).

STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARDI : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICS OF ENERGY , AND THE
INTERACTIONSBETWEEN MATTER AND ENERGY.

B. BENCHMARK: Understand the motion of objects and waves, and the forces that cause them.

GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
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GRADE PERFORMANCE STANDARDS

ILLUSTRATIONS

11-12 Forces

1. Know that there are four fundamental forces in nature: gravitation,
electromagnetism, weak nuclear force, and strong nuclear force.

2. Know that every object exerts gravitational force on every other object, and
how this force depends on the masses of the objects and the distance between
them.

3. Know that materias containing equal amounts of positive and negative
charges are electrically neutral, but that a small excess or deficit of negative
charges produces significant electrical forces.

4. Understand the relationship between force and pressure, and how the pressure
of avolume of gas depends on the temperature and the amount of gas.

5. Explain how electric currents cause magnetism and how changing magnetic
fields produce e ectricity (e.g., electric motors, generators).

6. Represent the magnitude and direction of forces by vector diagrams.

7. Know that when one object exerts aforce on a second object, the second
object exerts aforce of equal magnitude and in the opposite direction on the first
object (i.e., Newton 's Third Law).

Students will solve problems mathematically and construct model s of

physics principles. For example:

e Calculate force between objectsin the solar system.
e Calculate surface gravity on objects in the solar system.

e Measure buoyant force on objects suspended in water; relate

buoyant force to dengty of fluid.

e Construct hot air balloons.

e Measure voltage and current in Smple circuits, develop Ohm’s

Law.
e Construct adirect current € ectric motor.

e  Construct an el ectromagnet

STRAND II: CONTENT OF SCIENCE: PHYSICAL SCIENCE

CONTENT STANDARDI : UNDERSTAND THE STRUCTURE AND PROPERTIESOF MATTER, THE CHARACTERISTICS OF ENERGY ., AND THE

INTERACTIONSBETWEEN MATTER AND ENERGY.

C. BENCHMARK: Understand the motion of objects and waves, and the forces that cause them.

GRADE PERFORMANCE STANDARDS

ILLUSTRATIONS

11-12 Moation
8. Apply Newton 's Laws to describe and analyze the behavior of moving
objects, including:
o displacement, velocity, and acceleration of amoving object
e Newton 's Second Law, F = ma (e.g., momentum and its conservation,
the motion of an object falling under gravity, the independence of a
falling object's motion on mass)
e circular motion and centripetal force.
9. Describe relative motion using frames of reference.
10. Describe wave propagation using amplitude, wavel ength, frequency, and
Speed.
11. Explain how the interactions of waves can result in interference, reflection,

Students will seminar from a variety of selections such as:

e Gdlileo
e Newton
e Asmov

Students will measure and graph position as a function of time for objects
moving under conditions of constant velocity and constant accel eration.

Students will measure accel eration of objectsin free fall.

Students will observe wavesin springs and strings.
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GRADE

PERFORMANCE STANDARDS

ILLUSTRATIONS

and refraction.

12. Describe how waves are used for practica purposes (e.g., seismic data,
acoustic effects, Doppler effect).

Students will construct musical instruments (e.g. banjo, pan pipes).

Students will observe interaction of light with mirrorsand lenses.

STRAND IlI: SCIENCE AND SOCIETY

CONTENT STANDARD: UNDERSTAND HOW SCIENTIFIC DISCOVERIES, INVENTIONS, PRACTICES, AND KNOWLEDGE INFLUENCE, AND ARE

INFLUENCED BY, INDIVIDUALS AND SOCIETIES.

A. BENCHMARK: Examineand analyze how scientific discoveries and their applications affect the world, and explain how societies influence scientific investigations and

1. Know how science enables technology but also constrainsit, and recognize the
difference between real technology and science fiction (e.g., rockets vs.
antigravity machines; nuclear reactorsvs. perpetual-motion machines; medical
X-raysvs. Star-Trek tricorders).

2. Understand how advances in technol ogy enable further advancesin science
(e.g., microscopes and cdlular structure; tel escopes and understanding of the
universe).

3. Evaluate the influences of technology on society (e.g., communications,
petroleum, transportation, nuclear energy, computers, medicine, genetic
engineering) including both desired and undesired effects, and including some
historical examples (e.g., the wheel, the plow, the printing press, the lightning
rod).

4. Understand the scientific foundations of common technologies (e.g., kitchen
appliances, radio, television, aircraft, rockets, computers, medical X-rays,
selective breeding, fertilizers and pesticides, agricultura equipment).

6. Analyze the impact of digital technologies on the availahility, creation, and
dissemination of information.

7. Describe how human activities have affected ozone in the upper atmosphere
and how it affects health and the environment.

8. Describe uses of radioactivity (e.g., nuclear power, nuclear medicine,
radiometric dating).

and technology. For example:

e Evolution of the universe
Radio astronomy (Very Large Array)

applications.
GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 Science and Technol ogy Students will prepare a PowerPoint presentation on topicsrelating science

Magnetic levitation transportation system (Mag Lev)

e International space station
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STRAND III: SCIENCE AND SOCIETY

CONTENT STANDARD: UNDERSTAND HOW SCIENTIFIC DISCOVERIES, INVENTIONS, PRACTICES, AND KNOWLEDGE INFLUENCE, AND ARE
INFLUENCED BY, INDIVIDUALS AND SOCIETIES.

A. BENCHMARK: Examineand analyze how scientific discoveries and their applications affect the world, and explain how societies influence scientific investigations and

applications.
GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
11-12 Science and Society Students will research and report orally and in writing on topics relating

9. Describe how scientific knowledge hel ps decision makerswith local, national, | science and society, for example:
and global challenges (e.g., Waste Isolation Pilot Project [WIPP], mining,

drought, population growth, alternative energy, climate change). e Waste Isolation Filot Project (WIPP)
10. Describe major historical changes in scientific perspectives (e.g., atomic e Alternative energy sources (i.e. wind and solar)
theory, germs, cosmology, relativity, plate tectonics, evolution) and the e Greenhouse effect

experimental observationsthat triggered them.

11. Know that societal factors can promote or constrain scientific discovery (e.g.,
government funding, laws and regulations about human cloning and genetically
modified organisms, gender and ethnic bias, AIDS research, alternative-energy
research).

12. Explain how societies can change ecosystems and how these changes can be
reversible or irreversible.

13. Describe how environmental, economic, and political interests impact
resource management and usein New Mexico .

14. Describe New Mexico 'srole in nuclear science (e.g., Manhattan Project,
WIPP, national laboratories).

STRAND I1I: SCIENCE AND SOCIETY

CONTENT STANDARD: UNDERSTAND HOW SCIENTIFIC DISCOVERIES, INVENTIONS, PRACTICES, AND KNOWLEDGE INFLUENCE, AND ARE
INFLUENCED BY, INDIVIDUALS AND SOCIETIES.

A. BENCHMARK: Examineand analyze how scientific discoveries and their applications affect the world, and explain how societies influence scientific investigations and
applications.
GRADE PERFORMANCE STANDARDS ILLUSTRATIONS
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GRADE

PERFORMANCE STANDARDS

ILLUSTRATIONS

11-12

Science and Individuals
15. Identify how science has produced knowledge that is relevant to individual
health and material prosperity.
16. Undergtand that reasonable people may disagree about some issues that are of
interest to both science and religion (e.g., the origin of life on Earth, the cause of
the Big Bang, the future of Earth).
17. Identify important questions that science cannot answer (e.g., questions that
are beyond today's science, decisionsthat science can only help to make,
guestions that are inherently outside of therealm of science).
18. Undergtand that scientists have characteristicsin common with other
individuals (e.g., employment and career needs, curiosity, desireto perform
public service, greed, preconceptions and biases, temptation to be unethical, core
values including honesty and openness).
19. Know that science plays arole in many different kinds of careers and
activities (e.g., public service, volunteers, public office holders, researchers,
teachers, doctors, nurses, technicians, farmers, ranchers).

The course textbook contains word problems at the end of each chapter
which draw on real-world analysis of problems, and how they affect the
individuals of society.

Students will research and debate opposing notions in science from past and
present. For example:

e Big bang and steady state cosmology
Wave-particle duality
Solar system models
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