Student teacher: Steve Hansen under the supervision of Mr. Fred Carrington

U.S. Grant High School, Grade 11 Honors Physics, Fall 1997

Semester Plan: 

Course description:

Grade 11 Honors Physics 

Objectives: 

Ref: LAUSD published objectives for grade 11 physics and physical science, honors level class. 

Textbook(s) & assigned reading: 

Text: Physics, Principles with Applications, 2nd edition, Douglas C. Giancoli, Prentice Hall, 1985

Grading policy/standards:

HONORS PHYSICS COMMITMENT 

Honors Physics is a difficult course and demands a lot of time. I am asking you to spend a minimum of 5 - 7 hours a week on outside study and problem solving and lab write ups (code HL). 


 You will be asked to turn in a problem set for each chapter due on the day of the test.  I am asking you to work all of the problems in the problem set. If you experience difficulty on a problem even after several tries, feel free to ask anyone for help, particularly me. But remember one thing, your primary goal is to learn to solve the problem using your brain, so be careful in asking for help. By and large, if you need a lot of help, you are probably not really ready to solve the problems and need more study and help before you begin. You will also be asked to do quite a few labs. Please adhere to the due dates for both the problem sets and labs. The penalties for lateness are harsh, 30% off for one day and 60% for two, and zero after that. My policy in grading homework is that all the questions and problems must be done, else the score is zero.

The class will move at about the same speed as a standard high school course in honors physics. We will be covering topics in mechanics, gravitation, fluid mechanics, heat and thermodynamics, electricity, wave motion, sound, light, lenses, relativity, and quantum theory of the atom. The thrust of the course will be both physical and intellectual in the sense that many demonstrations and labs will take place to illustrate the various concepts of physics.  

You will be tested about every chapter (1.5 to 2 weeks) with a final at the end of each semester. No make up tests will be given and if a student takes all his/her tests he/she will be allowed to drop their lowest test score. The tests (code EQ) will be graded on the AP scale:  about 70% = A, 55% = B, 40% = C and 30% = D. These cutoffs fluctuate and vary with the test. If more than one test is missed the score on the final will be used in place of the missed test. Quizzes and inquiry-based labs will be given on almost a daily basis and will constitute the equivalent of one test by the end of the semester. The homework together will count the equivalent of one test and the labs together will also constitute the equivalent of one test grade. You will also be asked to do one research project (code RP) per semester and each will count the equivalent of two tests.


You will need to purchase a few items that will be used in class everyday.

 These items are:

· A Scientific Calculator, preferably solar cell powered. You might

consider a Texas Instruments TI-82 or TI-85 (or equivalent) graphing

calculator.

· A Three-Hole Binder (i.e., the heavy duty type with the hard cover)

CONTRACT

Student

I have read the Commitment and agree to follow its dictums to the best of my

ability.

----------------------------------------------



Name

----------------------------------------------     -----------



Signature

         Date

Parent

I have read the commitment and will support my son/daughter/charge in their

endeavors, giving them encouragement and support when needed.

-----------------------------------------------



Name

-----------------------------------------------    -----------



Signature

          Date
Letter to Parents:

Grant High School

1997/98

Dear Student and Parent:


Physics has been around a long time, one might even venture as long as mankind has tried to explain the behavior of the physical world around him. In its modern form it probably dates back to the time of Isaac Newton (1642-1727) and Galileo Galilei (1564-1642) who first formulated the laws of mechanics and predicted that the rules held throughout the universe.  Many great minds have contributed since that time; with the work of Boyle and Carnot in thermodynamics, Faraday and Maxwell in Electricity/Magnetism, and Einstein and Bohr in modern physics to name a few.


Where do we stand today?  Without physics our modern world would collapse. Practically everything you touch, that was man created, was made possible by some law of physics. To say that physics runs the universe would be arrogant and untrue, but to say that physics attempts (and many time succeeds) in explaining how the universe runs is most certainly true. The design of the car you drive, the electricity lighting your house, the television you watch daily, and the new computers just brought into this school are all outgrowths of the laws of physics, and would be impossible without them.


How do you fit into the picture? This course in which you are enrolled, Honors Physics, is a one year course in physics without calculus, taught at the honors level. If you feel at all like I (your humble teacher) do, this course will be one of the most interesting learning experiences of your life. Not only will you explore the universe around you, you will develop concepts and laws that will help you to apply your discoveries in extremely practical and interesting ways. This will be particularly interesting as we show the role of physics in the development of the information highway that is changing the very core of the global society in which we live. We will also be using the latest in laboratory and demonstration equipment and networking closely with other physics classes across the country via Labnet. The universe in which you live is an amazing place, particularly when you learn to match your wits with its idiosyncrasies, and come up the winner.


There is a basic problem that we must all live with! Let me quote from a report put out by the National Commission on Excellence in Education called "A Nation at Risk: The Imperative for Educational Reform." It states that "the educational foundations of our society are presently being eroded by a rising tide of mediocrity that threatens our very future as a nation and people."  It observes that, "If an unfriendly foreign power had attempted to impose on America the mediocre educational performance that exists today, we might well have viewed it as an act of war."  Responding to the report the past president of the American Association of Physics Teachers, Jack Wilson, said, "when it comes to science education, the United States is a third world country." 


What are we doing here at Grant is to counter this wave of mediocrity? Personally I am trying to give you the finest education possible in science and the students are responding in like fashion.  Honors Physics has existed as a course at Grant HS for the past 8 years. Students returning from college have remarked at the depth of the material covered. It is safe to say that this course is equivalent, in depth of coverage, to at least half

the advanced placement physics courses offered throughout the country. From an even more important point of view, many students end up going into careers of engineering, mathematics, medicine and the like, so a solid knowledge of physics is a definite asset.


How does this effect you?  This year, as in past years, I am asking for something for a personal commitment.  The next section will outline the terms of the commitment, and you and your parent(s) will be asked to sign that you agree to abide by its dictums. 

Yours Truly,

Fred Carrington and

Steve Hansen, student teacher

Sequential course outline (syllabus):

Grade 11 Honors Physics, Fall 1997

syllabus
week 1, begin

9-1-97

(2 day week)
week 2, begin

9-8-97

(5 day week)
week 3, begin

9-15-97

(5 day week)
week 4, begin 

9-22-97

(5 day week)

topics:



Describing motion, kinematics in one dimension, speed, reference frames and coordinate systems, velocity and acceleration, falling bodies
week 1 objectives (cont'd)
Kinematics in two dimensions: vectors, addition of vectors, multiplication of a vector by a scalar, analytic methods for adding vectors, relative velocity, projectile motion.
week 3 objectives

(cont'd)

readings: 
Chap. 1 Sections

1 - 11 (no omissions)


cont'd from week 1


Chap. 2  Sections 1 - 5 (no omissions)
cont'd from week 3

laboratories:
-
Lab #1, Reaction Time



exams & quizzes:
-
Ch. 1 quiz

Ch. 2 quiz

other - field trips, guest speakers, videos & demos.
Demo Redstone compressed air rocket (day 1)
water bottle rocket project begins, project specifications

1st milestone, water bottle rocket project, design proposal, design documentation

homework:
Questions: #1,3,4,7,10,11,14

Problems: #1,3,9,11,13,19,21,33,39,43,49-
cont'd from week 1
Questions: #3,9,10,11,12

Problems: #1,9,15,19,21,27,37,41,45 
cont'd from week 3

student presentations:
-




points this period:


EQ -

HL -

RP - 




Grade 11 Honors Physics, Fall 1997

syllabus
week 5, begin

9-29-97

(4 day week)


week 6, begin

10-6-97

(5 day week)
week 7, begin 

10-13-97

(5 day week)
week 8, begin 

10-20-97

(5 day week)

topics:



Motion and force, dynamics, Newton's first law, mass, Newton's second law, laws and equations, Newton's third law


Motion and force, dynamics, cont'd, weight, the force of gravity, applications of Newton's laws, vector forces, applications involving friction, inclines.
Circular motion, (uniform and non uniform), centrifugation, rotating frames of reference, Newton's law of gravitation, geophysical applications
Circular motion, satellites and weightlessness, earth's tides, gravitational vs. inertial mass, Kepler's and Newton's synthesis, forces in nature

readings: 
Chap. 3 Sections 

1 - 10 (no omissions)
cont'd from week 5
Chap. 4 Sections 1 - 11 (concepts only on sections 3, 4, 8 & 9)


 cont'd from week 7

laboratories:
-
-
-
-

exams & quizzes:
-
Ch. 3 quiz
-
Ch 4. Quiz

other (field trips, guest speakers, videos & demos).
-
water bottle rocket project, final report and launch

egg drop project begins, project specifications

homework
Questions: #2,4,5,8,12,13,18

Problems: #3,5,7,11,17,21,23,24,30,31,41

#24. a. 78 N   b. 190 N

#30. 1.86
cont'd from week 5
Questions: #2,6,8,11,13

Problems: #1,4,5,13,20,23,

27,29,38,41

#13. a. 0.162 N
 b. 6.73 N

#20. 1.71 x 10-8 N    

#38. 6.45 x 103 m/s

#41 b. 570 N
cont'd from week 7-

student presentations
-
-
-
-

points this period
EQ -

HL -

RP - 




Grade 11 Honors Physics, Fall 1997

syllabus
week 9, begin

10-27-97

(5 day week)
week 10, begin 11-3-97

(4 day week) 
week 11, begin 11-10-97

(5 day week)
week 12, begin

11-17-97

(5 day week)

topics:



Work and energy, work done by a constant force, work done by a varying force, kinetic energy and the work energy theorem, potential energy 
Work and energy, conservative forces, energy transformations, law of conservation of energy, power
Linear momentum, relation to force, conservation of momentum, collisions and impulse, conservation of momentum and energy in collisions, elastic collisions in 1D.
Linear momentum, elastic collisions in 2 or 3 dimensions, inelastic collisions, center of mass, translational motion vis a vis center of mass

readings. 
Chap. 5 Sections 

1 - 8 (no omissions)



cont'd from week 9
Chap. 6 Sections 1 - 9 (no omissions)



cont'd from week 11

laboratories:
- 
-
-
-

exams & quizzes:
-
Ch 5 Quiz
-
Ch 6 Quiz

other (field trips, guest speakers, videos & demos).
-


1st milestone, egg drop project, design proposal, design documentation
-
egg drop project, final report and launch

homework
Questions: #2,3,9,12,15,17,20-

Problems: #1,3,9,11,17,19,23,26,29,33,37,44,48,50,58

#26. a. 4.85 J   b. 0.789 J   c. 4.85 J 

#44. h = 5/2 r   

#48. t = 83.6 s

#50. 3.6 x 106 J    

#58. 24o
cont'd from week 9
Questions: #2,5,6,8,9,13,15,

20

Problems: #5,6,7,13,15,17,

19,26,31,37,43,50

#6. v = 1.11 m/s    

#26. M = 2m      

#50. a. 4.67 cm    b. 2.72 m

c. 3.33 m
cont'd from week 11

student presentations
-
-
-


points this period
EQ -

HL -

RP - 




Grade 11 Honors Physics, Fall 1997

syllabus
week 13, begin 

11-24-97

(3 day week)
week 14, begin 12-1-97

(5 day week)
week 15, begin 12-8-97

(4 day week)
week 16, begin

12-15-97

(5 day week)

topics:



Fluids, density and specific gravity, pressure in fluids, atmospheric pressure, Pascal's principle, measurement of pressure, pumps, the heart and blood pressure 


Fluids, Archimedes principle, surface tension, fluids in motion, flow rate and the equation of continuity, Bernoulli's equation, viscosity
Temperature and kinetic theory, atoms, temperature, thermal expansion, thermal stresses, gas laws and absolute temperature, kinetic theory, ideal gas law. 


Ideal gas law in terms of molecules, Avogadro's number, kinetic theory and molecular interpretation of temperature, distribution of molecular speeds, real gases and change of phase,  vapor pressure and humidity, diffusion

readings. 
Chap. 9 Sections 

1 - 12 (concepts only on sections 8 and 12 - skip

sections 13 & 14.) 
cont'd from week 13
Chap. 10 Sections 1 - 12 (omit section 4, concepts only on section 12)

cont'd from week 15

laboratories:
-
-



exams & quizzes:
-
Ch9 quiz

Ch 10 quiz

other (field trips, guest speakers, videos & demos).
Bridge building project, project specifications-
-
1st milestone, bridge building project, design proposal, design documentation
-

homework
Questions: #3,6,8,9,12,14,18,

23

Problems: #2,3,8,11,13,17,25,27,34,52,54,57

#2. 109 kg

#8. Total Force = 1.45 x 107 N   Pressure = 1.21 X 105 N/m2

Pressure on side = 1.21 x 105 N/m2

#34. 20 people    

#52. 4.24 m/s

#54. 3.27 m
cont'd from week 13
Questions: #2,4,7,10,11,17,22,24

Problems: #1,4,5,7,9,13,23,

27,29,33,41,45,59,63,67

#4 a. 29.90 C 

b. 118.60 C
cont'd from week 15

student presentations
-




points this period
EQ -

HL -

RP - 




Grade 11 Honors Physics, Fall 1997

syllabus
week 17, begin

1-12-97

(4 day week)
week 18, begin

1-19-97

(4 day week)


week 19, begin

1-26-97

(2 day week)?
END

topics:



Heat, heat as energy transfer, distinction between heat, temperature and internal energy, internal energy of an ideal gas, specific heat, calorimetry


Heat, latent heat, heat transfer: conduction , heat transfer: convection, heat transfer, radiation 

-

readings. 
Chap. 11Sections 

1 - 8 (concepts only on section 8)


cont'd from week 17



laboratories:
- 
-



exams & quizzes:
-
Ch 11 Quiz-
FINAL EXAM


other (field trips, guest speakers, videos & demos).
-
bridge building project, final report, bridges tested.
-
-

homework
Questions: #4,6,8,9,11,12,14,

19,21,24

Problems: 1,5,9,19,25,30,32,

39

#30.  Assume 1 kg of water & 1 kg of steam at start.  At end there will be


         water: 1 + .333 = 1.33 kg at 100o C



         steam: .667 kg at 100o C



#32. a. DT = 187.5o    b. No (You figure why!)-
cont'd from week 17
-
-

student presentations
-




points this period
EQ -

HL -

RP - 
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