
Marlboro High School  

AP® Physics C               Mechanics 

Syllabus & Curriculum Map  

AP® physics is a calculus based course of inquiry into the subjects 

traditionally found in an undergraduate level course of University 

Physics. Like the college counterpart, the year’s study is broken into 

two distinct semester courses. Mechanics is the first part. The 

prerequisite for this course is either a year in Honors level High 

School Physics or a year of Calculus, with a preference for both. 

Textbook: Physics for Scientists and Engineers, Serway and Jewett,                  

seventh edition,©2008. 

The study of Physics involves two types of cognitive disciplines. The 

conceptual understanding applied through mathematical models and 

predictions and the experimental inquiry that can both support 

conjecture and produce new questions. AP® physics provides the 

student with his/her first real challenge in both of these areas by 

advancing to using differential and integral calculus in order to obtain 

more rigorous  models of the physical world. This will lead to 

developing and refining critical thinking skills in order apply these 

models and to perform and analyze laboratory inquiries. 

The laboratory requirements are designed to provide the student 

with the opportunity to reinforce the concepts being learned in the 

classroom and to develop the investigative skills to design and 

perform an individual experiment about a chosen aspect of the 

material in the course. Classroom instruction and interactive group 

discussions help to focus and guide the individual student’s efforts. 



All labs performed will be of the “hands on” type including the 

individual lab assignment. Alternate weekdays of back to back class 

periods provide the opportunity of sufficient time for lab work. 

Assessment of the student’s progress is by periodic testing using both 

multiple choice and free response questions patterned on the  AP®  

test questions. Lab reports will be developed over the course of study 

to bring the student to the expectations of a college level writeup 

with appropriate discussions of theory, procedures employed, self 

critique and derived understanding. Each student will have a portfolio 

consisting of completed tests and lab reports. Homework and sample 

quizzes will provide an index for the student to gauge his/her own 

mastery.  

The body of the Mechanics course is composed of the following 

topics that are roughly separated into interconnected units. 

UNIT ONE: Foundations                                              Weeks 12 

S. I. Standards 

Dimensional analysis 

One, two and three space vectors 

UNIT TWO: Kinematics the study of motion                Weeks 3 7 

Motion in one dimension 

Motion in two dimensions/projectile motion 

Newton’s laws of motion 

UNIT THREE: Work, power and Energy                       Weeks 8  9 

Work and Power 

Conservative forces 



Kinetic, Potential, Internal energy 

Work – Energy relationship 

Conservation of energy 

UNIT FOUR: Momentum and Rotation                          Weeks 10 – 13 

Center of mass 

Linear momentum & its conservation 

Impulse 

Collisions elastic/inelastic 

Systems of particles 

Circular motion 

Rotational mechanics torque and statics 

Rotational kinematics 

Angular momentum & its conservation 

UNIT FIVE: Gravitation and Oscillations                      Weeks  14  15 

Equilibrium 

Simple Harmonic Motion 

Pendulums 

Mass on a spring 

Gravitation 

Orbits/ Kepler’s laws 

Review and final exam                                                         Week 16  

LABORATORY INVESTIGATIONS:   

 1 lab period = 2 back to back class periods             Expected lab time  

                                        



1.Critique of lab formats and published articles            

This is an investigation into what constitutes  

a college level lab, both in performance and  

in subsequent writeup.                                                      1 lab period 

2. Graphing vectors; components, resultants and equilibrant 

This lab focus is on the various graphical media  

 that can be used to represent data gathered in  

 performing lab experiments with two and three                1 lab period  

space functions 

3. Prediction and duplication of motion graphs using a motion    

Sensor 

This lab familiarizes the student with the capabilities  of 

a motion sensor and how it can be used to effectively  

produce usable data in more complex lab experiments.     1 lab period  

                                   

4. Determining the value for g, the acceleration of gravity 

This lab uses several different formats to attempt to 

determine the accepted value for g. The student will  

then begin the process of improving an existing lab to  

achieve  more accurate results.                                           2 lab periods 

5. Centripetal acceleration: relationship of velocity and radius 



This lab will investigate the relationship of velocity and radius by 

devising and using  mechanisms that produce constant velocity 

situations and measuring the resultant force changes. 

                                                                                            1 lab period 

6. Determining the coefficients of static and kinetic friction. 

This lab is an in depth investigation into the interaction 

of various common surfaces to determine the 

coefficients of friction. The lab then extends to 

determine the effects f various modifications such as 

temperature change and surface area, etc. on the 

previous results. 

                                                                                             2 lab periods 

7. The pendulum as an energy system. 

This lab investigates the pendulum from the point of 

mechanical energy conservation. Graphical methods  

are used to determine where energy is lost from the 

initial state energy.                                                               1 lab period 

8. Hooke’s Law: restoring force 

This lab investigates the application of Hooke’s law  

to materials other than springs                                     1 lab period 

9. Conservation of energy: air table elastic collisions    

This lab develops the concept that elastic collisions 

conserve both kinetic energy and momentum. Multiple  



equations in multiple unknowns are solved using matrix 

 algebra.                                                                       1 lab period 

10. Pendulum as SHM, period, mass, length. 

This lab will tie together various sensor/ timer equipment to 

develop data that will investigate if the period of a pendulum 

remains constant as it loses energy.           1 lab period 

11. Individual topic lab ( begins approx. five weeks before the end of 

      The term.  

• The student must choose a concept from a topic already 

covered in the course to perform a laboratory 

investigation of his/her own procedure.  

• The topic must be one that has not been previously 

investigated in the lab and approved by the teacher.  

• There follows a period of development where the 

mechanics of the investigation are chosen. This involves 

research and dialog with the teacher to assess the 

applicability of the proposed procedures with reference to 

all the requirements that constitute an effective 

investigation. 

• After a concrete procedure is devised, the student will 

assemble or construct any required equipment and 

execute the various duties to perform the lab.  

• A comprehensive write up with conclusion will complete 

the lab.   

                            Time in lab                                3 lab periods 

Total expected “hands on”, in lab, time                          15 lab periods  

      



1 lab period = 2 class periods                                       30 class periods 

Because this school uses alternate days with double periods, 16 

weeks of class time equals 120 class periods. 20% 0f 120 periods = 24 

periods. Therefore 30 class periods of lab time exceeds the minimum. 

No lab performed in this class has the form of a “fill in the blank” lab. 

Every lab requires a full writeup involving a discussion of the concept 

being investigated, the theory, the procedures used, original data 

sheets, tables, charts or diagrams which use the accumulated data 

and a comprehensive analysis and conclusion. 
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