AP Physics C Mechanics Syllabus
Description
This is offered as a one-year course in first-semester college Physics, culminating in the AP Physics C: Mechanics exam. It may be taken by 12th graders following a year of NY Regents Physics, or as an honors-level introductory course in 11th grade if the student has sufficient math background. Topics covered include all Physics C Mechanics topics, plus waves, light and sound in the month of school after the AP exam. Modeling Physics materials and pedagogy as developed at Arizona State University are frequently used to introduce topics before moving to a more sophisticated treatment in the homework sets from the textbook. Although many students have been introduced to elements of calculus (basic differentiation and integration) in the previous year and most are taking AP Calculus concurrently, the required calculus topics are introduced and practiced as necessary throughout the course. 
Text
Students each have a copy of the following text, form which homework is assigned:

Physics for Scientists & Engineers, vol. 1; Tipler & Mosca; 5th ed., New York; W. H. Freeman

In addition, there is one classroom set of Fundamentals of Physics Extended ( Halliday, Resnick & Walker, 5th ed., New York: John Wiley & Sons) which is used for group problem solving in class.
Scheduling
The class meets daily, with twenty 15-minute mods (300 minutes) in a six-day cycle. Four days of the cycle the class meets for 45 minutes, one day for 90 minutes and one day for 30 minutes.

Grading

The quarter grade is made up of five components:
· Homework Sets (5)
20%

· Quizzes (5)

20%
· Labs (4)

20%

· Exams (2)

40%

The first semester grade is the average of two quarters counting for 80%, and a semester exam counting for 20%.  The final grade is composed of the first semester grade counting for 50%, and each of the third and fourth quarters counting for 25%.

Assignments

· Homework is assigned in weekly sets from the textbook and also from WebAssign, and typically comprises eight to twelve problems in total. It is simply graded as complete, incomplete or not handed in. Groups of two or three students whiteboard significant problems for presentation and discussion on the day the set is due. 
· One or twice a week, students work in small groups of two to four on problem sets taken from Arizona State University’s Modeling Physics curriculum, or the Fundamentals of Physics textbook.  Where time allows, solutions are whiteboarded for discussion. These assignments are ungraded. 

· A 15-minute quiz on the week’s main ideas is given approximately once a week, if there is no exam that week. 

· Two 45 minute exams are given per quarter.

Mechanics Labs 





Curriculum Requirement 7
Most labs span two or three 45-minute class periods, and are typically used to introduce a topic so that students don’t know the relevant theory ahead of time. In this way students have the experience of seeing the major physics formulas emerge as mathematical descriptions of their own lab data. Students keep a lab notebook, in which both lab notes and full reports are kept. No lab handouts are provided. For the first few labs, an experimental setup is displayed, the relevant situation discussed, leading students to the salient features of the phenomenon, how they may be best measured, and how results might be most appropriately presented. As the year progresses, the lab introduction no longer includes the equipment, merely a discussion of the phenomenon, leading students to take on more responsibility for the experimental design. Typically the actual experiment takes 90 minutes, with an extra 45 minutes for the students to plot data, whiteboard it, compare with each other and discuss the meaning and relevance of the results. Students must summarize their results in a short report, including a goal statement, materials list and sketch, procedure, data and analysis section, and a conclusion. Labs marked with an * are shorter activity labs which may be completed in a single period, and for which a full write-up is not required, simply lab notes, some calculations and a conclusion statement. All labs involve standard lab equipment except for lab 15 on Kepler’s Laws, which is a computer simulation. 
1. The relationship between the period of a pendulum, and its length and mass

2. The relationship between position and time for a constant-velocity car

3. The relationship between velocity and time for a cart rolling down a ramp

4. The relationship between string tension and angle from the vertical for a mass hanging from two strings *

5. The relationship between an object’s acceleration and the net force applied

6. The relationship between the extension of a spring and net force applied *

7. The deformation under load of a model beam bridge vs. a truss bridge *
8. Does Newton’s 2nd Law apply to circular motion?

9. The relationship between a projectile’s range and its angle of launch.

10. The efficiency of energy transfer between a stretched spring and a cart’s kinetic energy.

11. The relationship between the masses and velocities of two colliding objects

12. Balancing two masses along a see-saw *

13. The relationship between water displaced and the mass of a floating object *

14. Calculating the rotational inertia of an object
15. Estimating the mass of a planet from orbital observations of its moons (virtual lab on Kepler’s Laws)
16. Modeling the motion of a mass oscillating on a vertical spring

	FIRST SEMESTER

	UNIT
	TEXT CH.
	TOPIC
	DAYS
	CURR. REQ.

	Measurement
	
	
	8
	

	
	1
	Units, conversion, dimensional analysis, significant figures
	
	C1

	
	
	
	
	

	1-D Motion
	
	
	16
	

	
	2
	Displacement, velocity, speed, acceleration
	
	C1

	
	2
	Motion graphs
	
	C1

	
	2
	Slope and derivative, area and integral
	
	C8

	Forces and Vectors
	
	
	15
	

	
	4
	Force and the Law of Inertia
	
	C2

	
	4
	Types of forces
	
	C2

	
	3
	Graphical and mathematical addition of vectors
	
	C1

	
	3
	Position, velocity, acceleration vectors
	
	C1

	
	4
	Newton’s 3rd Law
	
	C2

	Force and Acceleration
	
	
	22
	

	
	4
	Newton’s 2nd Law
	
	C2

	
	5
	Friction force
	
	C2

	
	4
	Elastic force
	
	C2

	2-D Motion
	
	
	23
	

	
	3
	Projectile motion
	
	C1

	
	5
	Centripetal motion
	
	C5

	
	5
	Drag force
	
	C2

	Momentum 1
	
	
	10
	

	
	8
	Center of mass
	
	C4

	
	8
	Momentum and impulse
	
	C4

	
	8
	Collisions and conservation of momentum
	
	C4


	SECOND SEMESTER

	UNIT
	TEXT CH.
	TOPIC
	DAYS
	CURR. REQ.

	Work and Energy
	
	
	15
	

	
	6
	Forms of energy
	
	C3

	
	6
	Work and dot products
	
	C3

	
	6
	Mechanical energy, power
	
	C3

	
	7
	Work-energy theorem and conservation of energy
	
	C3

	
	6
	Potential energies and force
	
	C3

	Momentum 2
	
	
	3
	

	
	8
	Elastic collisions
	
	C4

	
	8
	Momentum and changing-mass systems
	
	C4

	Rotation
	
	
	15
	

	
	9
	Angular vs. linear variables 
	
	C5

	
	9
	Moment of inertia
	
	C5

	
	9
	Newton’s 2nd law for rotation
	
	C5

	
	9
	Torque and cross product
	
	C5

	
	10
	Conservation of angular momentum
	
	C5

	Universal Gravity
	
	
	5
	C6

	
	11
	Kepler’s laws
	
	C6

	
	11
	Newton’s Law of Gravity
	
	C6

	
	11
	Gravitational potential  and energy
	
	C6

	Static Equilibrium
	
	
	5
	

	
	12
	Static equilibrium problem set
	
	C6

	Oscillations
	
	
	5
	

	
	14
	Oscillations and SHM
	
	C6

	
	14
	SHM and energy
	
	C6

	
	14
	Springs and pendula
	
	C6

	Advanced Math Topics
	
	
	5
	

	
	5
	Velocity-dependent friction
	
	C2

	
	9
	Rotational inertia integrals
	
	C5

	
	8
	Center-of-mass integrals
	
	C4

	
	
	
	
	


