FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT

Course Outline

Honor s Physics
Date. May 2001 Subject Area:  Physical Science
Proposed Grade Level(s): 12 CourselLength: 1 Year
Grading: A-F Number of Credits: 5/Semester

Prerequisites.  A/B Honors Chemistry, pass screen test, Algebrall, taking Pre-Cal

COURSE DESCRIPTION:

Honors physicsis alab science course covering dynamics, kinematics, light, eectricity, magnetism, alomic
dructure, and quantum systems. Homework is required, aswell as lab reports and engineering design research
projects. This course meets university lab science entrance requirements and is critica for any student who is
intending to enter any fidds in math, science, or engineering.

An honors course is differentiated from regular coursesin terms of student expectancies by the breadth and
complexity of materid covered during the course. Upon completion of honors courses, students will receive
welghted grade points as per Didtrict Policy 5126.3.

GENERAL GOAL SPURPOSES:

To prepare the science-oriented student for college physics and engineering courses

To learn the basic theories of optics, mechanics, wave theory, magnetism and dectricity

To develop alogicd step-wise method of problem solving

To use hands on experience to devise a scientific mode and to use that modd to predict physica behavior
To learn to think using critica thinking processes
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STUDENT READING COMPONENT:

Students will reed at the 12th and 13th grade levels from textbooks, laboratory assignments, and research from
the Internet and library.

STUDENT WRITING COMPONENT:

1. Labassgnmentswill be done on aregular basis and detailed written reports will be turned in.
2. Two mgor design research projects will be conducted which will include awritten paper detailing the
sudent’ s engineering design.

STUDENT ORAL COMPONENT:

1. Studentswill work collaboratively during laboratory experiments.
2. Studentswill orally present their research projectsto the class.



DETAILED UNITSOF INSTRUCTION:
(Student Expectations for each unit)

[ Kinematics

A. Thedudent will:
1. Perform labsinvolving position, speed, and acceleration
2. Interpret the meaning of an acceleration-time, speed-time, or position-time graph, and
given one of the graphs, will draw the other two
Differentiate between average speed and ingtantaneous speed
List severd examples of vectors and scaars
Add, subtract, and scalar multiply vectors
Demondtrate the vector relationships between position, velocity, and acceerationin
circular motion
Solve navigation problems using vectors
Recognize the affect of different frames of reference on problem solving
Differentiates between scalar and vector problems
10 Solve problems involving congtant acceleration
11. Derive avelocity-time graph and a postion-time graph from raw data (Lab)
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B. Concept Words/'Terms — The student will demongtrate knowledge of the following Concept
Words'Terms by using them in written and/or ora communication.

scaar ingantaneous velocity
vector ingtantaneous acceleration
position centripeta acceleration
average speed vector components
average velocity displacements
average acceleration

. Dynamics

A. Thedudentswill:

Determine the effect of a congtant force on the motion of an object (Lab)
Find the relationship between mass, acceleration, and force (Lab)
Determine the weight and mass of an object

Describe smple harmonic motion

Cdculate trgectories of objectsin freefall

Identify al forces acting on a given body and predict its subsequent motion
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B. Concept Words'Terms — The student will demonstrate knowledge of the following
Concepts Words/Terms by using them in written and/or oral communication.

newton weight
force smple harmonic motion
mass frame of reference
inertid mass fictitious force
gravitationa mass freefdl
1. Gravitation
A. The dudent will:

1. Recognize Kepler's Laws
2. Cdculate universa gravitationd attraction forces



3. Rdate universd gravitation to Newton and Kepler's Laws

B. Concept Words/Terms — The student will demonstrate knowledge of the
following Concept Words'Terms by using them in ora and/or written communication.
geocentric heliocentric

V. Momentum

A. The sudent will:

1. Determine the relationship between impulse and momentum

2. Discover thelaw of conservation of momentum (Lab)

3. Find the center of mass of a system

4. Use consarvation of momentum as a means of predicting motions between interacting
bodies

5. Investigate momentum conservation during the collison of two objects in two
dimensons
(Lab)

C. Concept Word/Terms — The student will demongtrate knowledge of the following Concept
Word/Terms by using them in written and/or ord communication.

momentum center of mass
impulse conservetion law
V. Energy
A. The sudent will:

1. Definework (Energy)

2. Derive the relationship between work and kinetic energy

3. Andyze transfers of kinetic energy from one mass to another (Lab)

4. Differentiate between eagtic and non-dadtic collisons

5. Derive and gpply conservation of kinetic energy and momentum

6. Define potentid energy

7. Solve potentia energy problemsinvolving gravity and springs

8. Determine gravitational potentid for cases near the earth’ s surface and for cases far from the
earth

9. Cdculate escape and binding energies for the earth

10. Develop equations for orbiting bodies

11. Andyze sysems for totd mechanica energy

12. Interpret force compression curves

13. Determine the relationships between gravitationa potentid energy, spring potentia energy,
and kinetic energy in adynamic sysem (Lab)

14. Determine the spring congtant for aspring (Lab)

B. Concepts Words/'Terms — The student will demongtrate knowledge of the following Concept
Words/Terms by using them in written and/or oral communication.

work friction

energy kinetic energy
Soring congtant mechanicd energy
potentid energy escape energy
joule eadic

binding universd

gravitationd congant



VI.  Eledridty

A. The sudent will:

Recognize the effects between objects of various signed charges (Lab)

Explain the attraction between charged objects and neutrd conductors or insulators (Lab)

Describe and andlyze charging by induction (Lab)

Develop amodd for electrogtatic interactions

Predict quantized charge from Coulomb’s experiment (Lab)

Describe conservation of charge

Apply Coulomb’s Law

Draw dectric fidds

Analyze eectric fields near various conductors

10 Derive, usng gravitationd potentld asamodd, dectricd potentid energy

11. Tel how to determine the congtant in Coulomb’s Law

12. Describe experiments to determine eectric charge on ions, mass of ions, and speed of ions

12. Solve problems usng dementary charge units of Volt-Amp-Coulomb units or combinations
of each

14. Andyze the motion of eectrons in metas, semiconductors, or in vacuum

15. Find the effect of distance on force between two eectric charges (Lab)
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B. Concept Words/Terms — The student will demongtrate knowledge of the following Concept
Words/Terms by using them in written and/or oral communication.

electron proton
electric force electron volt
insulator fiddline
volt conductor
datic charge anp
potentia induction
ohm eectric fidd
elementary charge Coulomb
electricd potentia battery
oscilloscope energy

ion

VII.  Atomic Structure

A. The student will:
1. Obsarvethe effects of dpha scattering
2. Develop amode for the atom based on dpha scattering
3. ldentify scattering angle and aiming error
4. Describe the extent of the dectric fidd in the atom

B. Concept Words/Terms — The student will demonstrate knowledge of the following Concepts
Words'Terms by using them in written and/ora; communication.
scatering angle dphapaticle
aming error Rutherford mode

VIII.  Magnetism

A. The student will:
1. Define the magnetic fied
2. Discover the direction of the magnetic field due to a current (Lab)



. Cdculate the magnitude and direction of magnetic forces due to currents or moving charges
. Determine the various factors influencing the magnetic force (Lab)

Derive the cyclotron equation and use it to determine the mass of an ion

Apply Ohm’'s Law

Explain the theory behind resistance in various conductors

Measure the mass of an electron (Lab)
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B. Concept Words/'Terms — The student will demonstrate knowledge if the following Concept
Words/'Terms by usng them in written and/or oral communication.

magnetic fied volt
neutron amp
cyclotron ohm
induced resistance
current ammeter
Light Behavior
A. The student will:
1. Locate animagein aplane mirror usng pardlax (Lab)
2. Anayze various shadows using ray optics
3. Discover thelaws of reflection (Lab)
4. Didtinguish between red and virtud images
5. Find the image properties of a parabolic mirror (Lab)
6. Determine Snell’slaw of refraction (Lab)
7. Locate dl images produced by alens (Lab)
8. Condgtruct the image positions for a parabolic mirror and for alens
9. Predict optica ray pathsinvolving cases of tota interna reflection

10. Explain digoerdon in aprism and predict its effect in lenses

11. Observe diffraction

12. Cdculate various refracted light rays usng incident light rays

13. Derive and cdculate critical angles and index of refraction for various materias

B. Concept Terms — The student will demondtrate knowledge of the following terms.

Reflection dispersion
Refraction index of refraction
Red image criticad angle
Virtud image angle of incidence
Angle of refraction angle of reflection
Particle of Modd for Light
A. The student will:

Describe an experiment to illugtrate the photoe ectric effect

Given appropriate data, determine the maximum energy of a photoelectron
List the basic features or a particle modd for light

Interpret the photodlectric effect in terms of photons

Explain one means of measuring the speed of light

Ligt at least one difficulty with apartide modd of light
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B. Concept Words/Terms — The student will demonstrate knowledge of the following Concept
Words/Terms by using them in written and/or ordl communication.
photon ultraviolet




XI.

XII.

intengity infrared
photoelectron

Waves

. The sudent will:

1. Discover wave properties experimentaly (Lab)

2. Predict the shape of awave produced by the super position of two waves

3. Desctribe the shape of two waves asthey reflect off and transmit through each other

4. Draw the resultant reflection of awave off various surfaces

5. Measure the speed of awave (Lab)

6. Determine the reflection and refraction laws for waves (Lab)

7. Identify the angles of reflection, incidence, and refraction

8. Describe the motion of awave front

9. “Stop” the motion of a periodic wave usng a stroboscope (Lab)

10. Find the period, wave length, frequency, and speed of awave (Lab)

11. Observe wave dispersion (Lab)

12. Andyze the pattern produced by wave diffraction (Lab)

13. Demongtrate and andyze interference in one and two dimension (Lab)

14. Locate the positions of nodd lines for various wave engths, source separations, and phases
(Lab)

15. Andyze the effect on the nodal pattern for changes in source separation, phase, speed,
frequency, period, angle, and distance (Lab)

16. Develop areationship between speed, frequency, wavelength, and period of awave

. Concept Words/'Terms — The student will demongtrate knowledge of the following Concept

Words/Terms by using them in written and/or oral communication.

frequency phase
dispersion wavelength
node refraction
speed of propagation interference
periodic period
diffraction Super position
trangmisson amplitude

Wave Modd for Light

. The student will:

Explain the color fringesin the diffraction pettern of white light
Mesasure the wavelength of red light using diffraction petterns (Lab)
Develop an equation for double source interference

Observe and develop an equation for single source diffraction (Lab)
Interpret light in terms of eectromagnetic waves

| dentify some difficulties with the wave modd of light
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. Concept Words/'Terms — The student will demongtrate knowledge of the following Concept

Words/Terms by using them in written and/or oral communication.
€lectromagnetic waves €lectromagnetic spectrum
diffraction interference



XIll. Photons

A. The sudent will:
1. Explain the photodectric effect in terms of photons
2. Deerminethe energy of aphoton given its wavelength of frequency
3. Andyzethe wave-particle dudity of light

B. Concept Words/Terms — The student will demonstrate knowledge of the following Concept
Words/'Terms by using them in written and/or ora communication.

XIV. Atomsand Spectra

A. The sudentswill:

Predict atomic stability

Dissect atomic spectra

Explain absorption spectra

Find and explain the visible spectralinesin Hydrogen (Lab)
Predict emission lines and energies given an energy leve diagram
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B. Concept Words/Terms — The student will demonstrate knowledge of the following Concept
Words/Terms by using them in written and/or ora communicetion.

Spectra Sability
emisson lines absorption
lines ionization
ground Sate €electron volt

EVALUATION PROCEDURE:

Grades will be based on the following:
1. Tedtsand quizzes
2. Laboratory work

LAB FEE, IF REQUIRED: None

SUBJECT AREA CONTENT STANDARDS/ESLRsTO BE ADDRESSED:

Students will be expected to use their school agendasto keep track of assgnments. It istheir responsbility
to keep up with their work, have assignments turned in on time and be prepared for class each day. In this
respect, success depends on being a self-directed learner.

Written and ora communications are both important in this class. Students will be expected to
communicate effectively asthey explain the concepts of physics asthey relate to class activities.
Assessment of class work requires sudents to be quality producersin order to be successful in this class.
The lab activities that sudents are involved in require andyss and gpplication of learned concepts. In order
to synthesize and apply course concepts, students need to be constructive thinkers.

Lab activities and research engineering projects are done in cooperdtive groups. Students need to be
collabor ative lear nersin order to adequately complete these tasks.

Prompt class attendance and active, cregtive involvement in class activities emphasizes the need for students
to be responsible citizens.



