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I.
Course Description:


AP Physics ‘C’ covers the areas of mechanics, wave phenomena, and electromagnetism. The course stresses both the mathematical and the practical applications of the topics being studied. A significant amount of class time is spent doing laboratory investigations. AP Physics ‘C’ differs from Honors Physics in that the pace is faster, additional topics in rotational dynamics are covered, the mathematical rigor is greater, and calculus is used where appropriate. Students taking this course will be well prepared for the Advanced Placement Physics C Mechanics examination. If the course is offered for nine periods per cycle, electricity and magnetism will be covered. If the course is only offered for six periods per cycle, electricity and magnetism will not be covered. In this instance, students should sign up for the Electricity and Electronics class is they want to gain expertise in this area.

II.
Central Objectives:

1. Students will understand the general relationships among position, velocity, and acceleration for the motion of a particle along a straight line.

2. Students will understand the special case of motion with constant acceleration.

3. Students will know how to deal with situations in which acceleration is a specified function of velocity and time so they can write an appropriate differential equation  ‘dv/dt  =  f(v) g(t)  and solve it for v (t), incorporating correctly a given initial value of v.

4. Students will know how to deal with displacement and velocity vectors. 

5. Students will understand the general motion of a particle in two dimensions so that given functions x(t) and y(t) which describe this motion, they can determine the components, magnitude, and direction of the particle’s velocity and acceleration as functions of time.

6. Students will understand the motion of projectiles in a uniform gravitational field.

7. Students will understand the uniform circular motion of a particle.

8. Students will be able to analyze situations in which a particle remains at rest, or moves with constant velocity, under the influence of several forces.

9. Students will understand the relation between the force that acts on a body and the resulting change in the body’s velocity.

10. Students will understand how Newton’s Second Law, F = ma, applies to a body subject to forces such as gravity, the pull of strings, or contact forces.

11. Students will be able to analyze situations in which a body moves with specified acceleration under the influence of one or more forces so they can determine the magnitude and direction of the net force or of one of the forces that makes up the net force.

12. Students will understand the significance of the coefficient of friction.

13. Students will understand the effect of fluid friction on the motion of a body.

14. Students will understand Newton’s Third Law so that, for a given force, they can identify the body on which the reaction force acts and state the magnitude and direction of this reaction.

15. Students will be able to apply Newton’s Third Law in analyzing the force of contact between two bodies that accelerate together along a horizontal or vertical line, or between two surfaces that slide across one another.

16. Students will know that the tension is constant in a light string that passes over a massless pulley and will be able to use this fact in analyzing the motion of a system of two bodies joined by a string.

17. Students will be able to solve problems in which applications of Newton’s Laws leads to two or three simultaneous linear equations involving unknown forces or accelerations.

18. Students will understand the definition of work.

19. Students will understand the work-energy theorem.

20. Students will understand the concept of conservative force.

21. Students will understand the concept of potential energy.

22. Students will understand the concepts of mechanical energy and of total energy.

23. Students will understand conservation of energy.

24. Students will be able to recognize and solve problems that call for application of both conservation of energy and Newton’s Laws.

25. Students will understand the definition of power.

26. Students will understand the technique for finding center of mass.

27. Students will be able to state, prove, and apply the relation between center-of-mass velocity and linear momentum, and between center-of-mass acceleration and net external force for a system of particles.

28. Students will be able to define center of gravity and to use this concept to express gravitational potential energy of a rigid body in terms of the position of its center of mass.

29. Students will understand impulse and linear momentum.

30. Students will understand linear momentum conservation.

31. Students will understand frames of reference.

32. Students will understand the concept of torque.

33. Students will be able to analyze problems in statics.

34. Students will understand the analogy between translational and rotational kinematics so they can write and apply relations among the angular acceleration, angular velocity, and angular displacement of a body that is rotates about a fixed axis with constant angular acceleration.

35. Students will be able to use the right-hand rule to associate an angular velocity vector with a rotating body.

36. Students will develop a qualitative understanding of moment of inertia.

37. Students will develop skill in computing moments of inertia.

38. Students will be able to state and apply the parallel-axis theorem.

39. Students will understand the dynamics of fixed-axis rotation.

40. Students will understand the motion of a rigid body rolling along a surface.

41. Students will be able to use the vector product and right-hand rule to they can calculate torque and angular momentum.

42. Students will understand angular momentum conservation.

43. Students will understand the kinematics of simple harmonic motion.

44. Students will be able to apply their knowledge of simple harmonic motion to the case of a mass on a spring.

45. Students will be able to apply their knowledge of simple harmonic motion to the case of a pendulum.

46. Students will know Newton’s Law of Universal Gravitation so they can determine the force one spherically symmetrical mass exerts on another.

47. Students will understand the motion of a body in orbit under the influence of gravitational forces.

48. Describe the common features of all types of wave motion.


49. State the quantities on which the speed of a mechanical wave depends.


50. State the relationship among the speed, wavelength, and frequency of a wave.


51. Explain why the pitch of a car horn goes down as the car passes and calculate the Doppler frequency shift for various other examples of moving sources and receivers.


52. Describe the interference pattern produced by two wave sources.


53. Discuss the conditions under which the bending of waves around corners is significant.


54. Describe how a piano tuner uses beats to tune a piano.


55. Sketch the standing wave pattern for vibrating strings and vibrating air columns in organ pipes and from them obtain the possible frequencies for standing waves.


56. Explain why‑the tone quality is different for different musical instruments.


57. State the range of wavelengths in the visible spectrum.


58. State the value of the speed of light in a vacuum.


59. State the law of reflection and Snell's law of refraction and use them in solving problems.


60. Derive an expression relating the critical angle for total internal reflection to the index of refraction of a substance.


61. List the four means of producing polarized light.


62. Solve problems involving interference in thin films.


63. Describe both interference and diffraction of light and discuss how they differ from each other.


64. Calculate the positions of interference maximum if given the slit separation, the wavelength of light and the distance the screen is from the source.


THE FOLLOWING WILL BE COVERED IF THE COURSE IS NINE PERIODS PER CYCLE.

65. State Coulomb's law and use it to find the force exerted by one point charge on another.


66. State the value of Coulomb's constant.


67. State the magnitude of the fundamental unit of electric charge 'e' in Coulomb's.


68. Use Coulomb's law to calculate the electric field due to a set of point charges.


69. Draw lines of force for simple charge distributions and obtain information about the direction and strength of an electric field from such a diagram.


70. Describe the electric field produced inside a spherically charged symmetric shell.


71. Explain why bits of paper are attracted to a comb and why a rubbed balloon will stick to a wall.


72. Define and discuss the concepts of electric current, drift velocity and resistance.


73. State Ohm's law and use it to solve problems.


74. Give the definition of resistivity and describe its temperature dependence.


75. State the general relationship to solve problems.


76. Determine the equivalent resistances of resistors connected in series or in parallel.


77. State Kirchhoff's rules and use them to analyze various dc circuits.

III. Major Activities:


Each topic of study will last from two to three weeks. For each topic, you will be given a specific set of learning objectives and activities to be accomplished. These activities include laboratory experiments, problem sets, conceptual question worksheets, and audiovisual material to be viewed. There will be a major test at the conclusion of each topic. There will be a semester examination.

During each semester, you will be required to write one ‑ formal laboratory report. You are encouraged (This is‑not a requirement) to develop a science fair project for which you will be given significant extra credit throughout the year.

IV. General Expectations:


You must attend double lab every other cycle on the assigned day. If you do not have a conflict, you will be expected to attend lab every cycle. You are expected to purchase a separate laboratory notebook. The size should be 8.5 X 11 inches. All formal laboratory work will be recorded and analyzed in this notebook. Laboratory reports are due two days after the completion of the lab.


For each topic studied, you will be given approximately five problem sets. Answers to the odd‑numbered problems are found in the back of the textbook. Answers to all other problems will usually be provided to you. You are to complete problem sets using the following format: state the given information, show the formula(s) that are to be used, show the substitution into the formula, label the answer with the correct units.


For each topic, you will be given a list of required assignments for that topic. Successful completion of the required work will earn you a 'B' for that part of your work. In order to receive an 'A' for your work, you must accomplish additional activities. A list of options will be given to you for each topic. This work could consist of extra problem sets, outline of the textbook, supplementary laboratory experiments and reports, science fair work, review of current science articles, internet activities or any other project mutually agreed upon between the teacher and you.


If you miss a test due to absence, that test must be made up within one week. Make‑up tests are given only between 2:15 and 3:00 on Monday through Thursday. A time extension may be made for prolonged illness.


Extra help is available on Monday through Friday from 2:15 pm. to 3:00 p.m.


V.
Evaluation:


Your quarter grade is determined as follows: test grades will count towards two‑thirds of the grade; laboratory reports will be worth one‑sixth, and homework will be worth one‑sixth.


Your first (second) semester grade will be determined as follows: first (third) quarter grade is worth forty percent; second (fourth) quarter grade is worth forty percent; semester examination grade is worth twenty percent.


VI.
Textbook:



Fundamentals of Physics, Sixth Edition, Halliday, Resnick, and Walker, John Wiley & Sons, Inc., 
2001

