AP Physics C: Mechanics

Syllabus

Course Description:

     AP Physics C: Mechanics is a first year calculus based physics course.  Enrollment in this course requires previous or concurrent enrollment in AP Calculus AB or BC.  The Calculus course and the Physics C mechanics course are co-taught during back-to-back periods.  During specific times throughout the year either course may use both periods to complete specific activities.  Students are expected to develop a fundamental understanding of physics concepts and differential and integral calculus simultaneously.  The physics classroom provides the physical situations in which the basic understanding of physics and underlying fundamentals of differential and integral calculus are assimilated.  Once the underpinnings are developed both courses seek to extend and refine the concepts at successively higher levels of abstraction, including complex physical phenomena and theoretical calculus.

Text:  Physics with Calculus Volume I. Craig Fletcher.  Leland Scott Publications.


Modeling Instructional Program.  http://modeling.la.asu.edu/modeling-HS.html
Course evaluation: 
70% Exam

20% Laboratory

10% Deployment Activities

Instructional Format: 
Inquiry Phase:

Each unit begins with a paradigm lab or conceptual demonstrations of carefully selected phenomena.  These investigations are conducted from an inquiry approach and are specifically designed to promote the development of critical thinking and the procedural knowledge exhibited during scientific research. 

For quantitative experiments, students are required to generate a list of variables for observed phenomena and select variables that can be adequately determined with standard laboratory equipment or at times data collection technologies.  Students are required to manipulate and control variables, in addition to recording and organizing information collected during the inquiry.  Students are expected to analyze data with multiple representations and exhibit mathematical modeling skills to determine the physical meaning of recognized relationships.  Physical intuition will be developed as a result of deliberation through structured post-lab data sharing and carefully selected group differences in lab procedures or design.  Students are expected to record these labs in a dedicated notebook in addition to summarizing lab experiences in abstract format.  

For units were conceptual development precedes quantitative treatment, students will be expected to develop models or employ models learned in previous experiences.  Testing of hypothetical models will be determined by conducting a continuum of inquiries until model validation and consensus are achieved.   

There will also be times where students will be required to complete performance based lab practicals or solve questions or problems through active experimentation and testing of accepted models.  

The time in lab varies depending on the concept.  In general, students can expect a minimum of one day a week conducting Inquiry activities.  There will be times where two or three successive periods are spent conducting inquiry activities with longer interludes between.  It is also possible for a concept to provide multiple lab opportunities where others may only provide one.    

Deployment Phase:

Students are expected to gain mastery of developed models for physical phenomena by applying the models to a wide variety of problems.  Several iterations of application problems are assigned requiring students to deploy the models in a variety of familiar and unfamiliar contexts.  Students will be expected to continuously extend and refine the models until the concepts are deeply rooted and are integrated into a problem-solving repertoire.  Many of the problems require extensive use of algebra, geometry, trigonometry, and differential and integral calculus.

Course Outline and Topics:

	Weeks
	Topic or concept
	Description of activities and application exercises

	0-1
	Constant Velocity
	Constant Velocity Lab:  Physical interpretation of average V and X0 from lab data

Application activities include derivation of mathematical models for constant velocity and integration of v & t graphs 

	2-6
	Accelerated Motion
	Inclined Rail Lab:  Conceptual development of derivative with lab x and t data 

Physical interpretation of Acceleration and V0 from data

Application activities include formalization of derivative and integral concepts by establishing relationships between x, v, and a with respect to t.

Lab: Determination of a for a freely falling object.  Validate a=10m/s/s regardless of mass and derivative/integral concepts for freely falling objects.

Integrate kinematical concepts with 2-D vector analysis.

	7-10
	Free Particle Model
	Demonstrations:  Observe phenomena requiring 2-D force vector analysis to explain observed kinematical situations.  Development of Free body diagram approach relating force and motion.

Lab:  Determine Earth’s Gravitational Field Constant, Relate Fg to mass

Application activities consist of quantitative representation of equilibrium situations and conceptual development of Newton’s First.

Lab:  Newton’s Third Law, use force probes to understand interaction forces

Application includes Universal Gravitation and full treatment of contact and gravitational interactions.



	11-14
	Accelerated Particle model
	Lab: Modified Atwood Lab:  Quantitatively relate Fnet, m, and a.

Application activities include a full treatment of Newton’s Second Law

Lab activities:  Investigate frictional forces and quantitatively relate Ff to Fn

	14-15
	Projectile motion
	Labs:  Determine the range for half parabola and full parabola projectiles

Applications include quantitative treatment of projectile motion problems through the extensive use of kinematical and particle models.

	16-18
	Circular Motion
	Demonstrations: Use kinematical and Particle models to explain and justify circular motion of a hovering puck

Lab:  Quantitatively relate Fnet, m, v, and r

Application activities include full treatment of circular motion problems, including satellites, and Kepler’s Laws.


	Weeks
	Topic or concept
	Description of activities and application exercises

	18-22
	Energy and Oscillations
	Lab:  Hooke’s Law and quantitative relation of Elastic energy to the integral of a F and Δx graph.

Lab:  Identify work = ΔE and integral relation between w, F, and Δx including determination of Energy Gravitational as the integral of a Fg and Δx graph.

Lab:  Quantitatively relate Energy Kinetic to m and v via transfer of Energy elastic using data collection technologies.

Labs:  Spring Oscillator Lab: students will use a motion detector to investigate a simple harmonic oscillator.

Application activities include wide range of energy problems including extensive problem solving with integration and full treatment of work, power, and simple harmonic oscillators.  Activities also include further investigation of simple harmonic motion with Java applets and open source animations.

	23-24
	Momentum
	Lab: Determine relationships between m and Δv for interacting objects

Lab:  Determine relationships between F, m, Δt, and Δv using integral calculus and data collection technologies.

Application:  Full treatment of momentum and impulse problems.

	25-30
	Rotational Kinematics and Dynamics
	Lab: Relate Linear to rotational quantities with a rolling Disk

Lab: CG and the effect of Torques

Lab:  Determining the rotational inertial of various objects and how they compare

Activities:  Experience conservation of angular momentum and investigation of axis of rotation.

Application:  Full range of rotational dynamics problems, extended body force diagrams, and angular momentum problems.



	31-Test
	Gravitational potential and Review.
	Continue to apply and refine calculus concepts to all topics in preparation for the final exam.  


