GILMOUR ACADEMY

Curriculum Guide
2007 – 2008

Course:                                             
AP Physics C (Mechanics only)

Average Weekly Meetings:               
 5 Hours

Prerequisite or concurrently taken:   
Calculus and the approval of the department

Course length:                                  
Full year – Every other day – ( 2 hours each meeting )

Instructor:                                           
Paul Appelbaum

Gilmour Academy Credit:                  
1

Kenyon College Credit:                      
1/2 unit 

Other Colleges or Universities:         
Depends on the institution’s policy and the student’s




          
score on the final AP exam.  Students must






investigate that with the admissions office.



Introduction:


This course is designed to cover one semester of college physics usually needed
in programs such as physics major, engineering, technology, or generally any
other discipline that needs advanced physics courses.  The knowledge of both differential and integral calculus is a must.

Instructional Objectives:

The atmosphere of this class is highly collaborative and investigative.  As a class, students create the path which they take toward developing an in depth understanding of the basics of Classical Physics. The instructor provides appropriate activities and experiences in which students are confronted with a need to develop new competencies, and investigate relevant questions. They practice and refine their critical thinking skills as they design and carry out investigations using the methods of science.

The instructor provides materials, guidance, and pacing to ensure that students encounter and have the opportunity to gain mastery over all of the content of the course. He shares knowledge of, and provides practice in using, various methods of problem solving; and requires students to use established standards of clear communication. 
Specifically , by the time the course is completed, the student should:

#
Be able to read, understand, and interpret given physical information: verbally, mathematically, and graphically.

#
Be competent with the procedure of the physics problem solving approach, and be able to solve a variety of challenging problems and develop a deep understanding of the physics concepts.

#
Learn how to handle and monitor science lab equipment.

#
Be able to design and perform experiments, interpret the results, and learn to work with precision.

#
Through lab work, better understand, experience, and verify many of the theories and phenomena studied.
#
Learn how to clearly report results of laboratory investigations, particularly focused on stating explicitly how their evidence backs up any findings.
#
Develop an appreciation for physics as a coherent body of knowledge and as an ongoing collaborative human accomplishment.

Instructional Procedure:

An average of three-hundred minutes weekly are allotted for the course and are roughly distributed as follows:


a.  One third of this time is designated for class discussion of theories and


     physical phenomena, demonstrations, and solving examples.


b.   One third is spent on tutorial and collaborative problem solving.  A variety of 

      challenging  problems are included.

c. One third of the time is designated for experimentation, through which students will develop, apply and examine the concepts and phenomena studied.  Students work in groups of two to four.  They will conduct a variety of informal investigations and are required to complete about ten full length experiments.

Topics:


1.  Measurement.


2.  Kinematics:


     a.  Study of vector algebra and scalars and their relation to physical quantities.


     b.  Uniform linear motion including interpretation of given data and graphs.


     c.  Motion in a plane, including projectile motion, horizontal circular motion , and


          vertical circular motion with uniform and non-uniform velocity and acceleration.


3.  Kinetics:


     a.  Newton’s laws of motion, with and without friction.


     b.  Dynamics of a single body.


     c.  Systems of two or more bodies.


     d.  Newton’s law of universal gravitation.


     e.  Planetary motion and satellites.


     f.  Work, energy, and power.


     g.  Conservation of mechanical energy.


     h.  Linear momentum and impulse.


      i.  Indirect impact.


      j.  Perfectly elastic and inelastic collisions.


     k.  Conservation of Linear Momentum.


      l.  Center of mass and translational motion.


4.  Dynamics of the Rigid Body ( Rotational Dynamics )


     a.  Moment of inertia of objects of different shapes.


     b.  Torque and rotational dynamics.


     c.  Angular momentum.


     d.  Rotational kinetic energy.


     e.  Rotational and transnational motions.

5.  Rotational Statics and Equilibrium:


     a.  Moments.


     b.  Rotational statics.


     b.  Conditions of equilibrium.

6.  Elasticity – Stress and Strain – Tensile Strength – Young’s Modulus

7.  Oscillatory Systems – Simple Harmonic Motion.

Student’s Work Assessment:

#
Reproduced AP exam problems from previous years are used extensively as part of homework, classwork, and tests.

#
Student’s work is evaluated with a written test at the end of each unit of study.
Test averages count for 40% of the total grade.

#
Homework and class work combined are worth 10% of the total grade.

#
Laboratory work and other class work is evaluated as 30% of the total grade.

#
A comprehensive final exam will be given before the AP test date and will count as 20% of the total grade.

#
Each student is required to take the AP Mechanics C Test in the spring, though results are not factored into the student’s grade

Text Book Used:


Giancoli,  Physics for Scientists and Engineers, 3rd  Edition.

LABORATORY  WORK


The deviation from the standards is evaluated and error is analyzed.


Students must be able to present graphical data both manually and by using the computer.

1.  Precision Measurement:  Using the ruler, the vernier caliper, and the micrometer to measure

dimensions of given solids.  By using a triple beam balance to measure the mass of the solid, densities can be determined with different degrees of precision depending on the instrument used. A simple pendulum is used to measure its period of oscillation.  A stop watch is used to obtain the average of 30 oscillations.  A more precise time measuring tool that will not need several oscillations as described previously is the photo gate timer.

2.  Study of Uniform Linear Motion :  A cart is allowed to accelerate down a slope.  Data is recorded using Pasco Data Workshop software and interfaces.  Graphs of motion are produced and analyzed for various conditions. 
3.  Vector Analysis :  Study of vector algebra applied to the force vectors as a model.  The graphical, the algebraic, and the analytical methods are experienced; hands-on.  The study of the resultant and the equilibrant are treated in depth emphasizing the physical approach.

4.  The Inclined Plane:  Laws of kinetics are investigated through Newton’s Laws of Motion, and the force of friction between 2 planes using a horizontal and an inclined planes.  Coefficients of static and dynamic frictions are investigated.

5.  Two Dimensional Motion:  Study of the motion of a projectile (student’s design).

6.  Conservation of Energy:  The traditional Air track is used for this lab.

7.  Momentum and Impulse:  The traditional Air table is used for this lab. to investigate Elastic




         and Inelastic Collisions.

8.  The Simple Pendulum:  Study of the Simple Pendulum as a Simple Harmonic Motion.

9.  The oscillating Spring:  Study of the oscillating spring as a Simple Harmonic Motion.

10.  Center of Mass:  Determination of the Center of Mass of a rigid irregularly shaped body



         (student’s design).

11.  Static Equilibrium:  The ladder problem is investigated ( student’s design)

12.  Elasticity:  Investigating Young’s Modulus and elastic limit of a steel wire.

