IB HL Physics   2016 - 17

Physics as a science deals with matter and its interactions at the most fundamental level.  This course will be a fun yet extremely challenging continuation of IB SL Physics.  This course ordinarily forms the first portion of the college sequence that serves as the foundation in physics for students who are going to major in the physical sciences or engineering.  This course is designed to be preceded or paralleled by a course in Calculus.  Methods of Calculus are used whenever appropriate in formulating physical principles and in applying them to physical problems.  The use of Calculus will increase as the course progresses (specifically by the beginning of 2nd semester) with extensive use during the second half of the course in formulating principles and solving problems.  Strong emphasis is placed on solving a variety of challenging problems, and there is an emphasis on application and analysis in the laboratory as well as in the classroom.   

There are two main things that we will do this year in terms of the topics we cover.  First we will go through some interesting IB topics not thoroughly addressed last year, and then we will revisit and extend topics in mechanics and E&M we studied last year with the tools you learn in calculus class.  Students in this course will be expected to complete the 
IB HL test in May.

Teaching Methods employed in this Course:
	lectures			discussions	demonstrations		experiments     textbook assignments
	video presentations	“Blood, sweat, toil, and tears”  (Winston Churchill, 1940)          

Texts:	 Physics Course Companion, 2014 edition, by Homer/Bowen-Jones, Oxford University Press.
                Physics, Algebra/Trig, by Hecht, 2003

Video Compliment:
The Mechanical Universe... And Beyond, Video series, David L. Goodstein, California Institute of Technology, An Annenberg/CPB Project, 1985-86.

Online Homework: We will use “WebAssign” for online tracking of textbook problems.  Students will be required 
                                 to enroll in this online service for all homework this school year (details coming soon)

Required Materials:       Textbook	                  Scientific Calculator        

Labs:  We will be doing laboratory work as it pertains to the material we cover in class.  All lab work will be saved in a lab book or portfolio/folder of your choice.  Student designed activities (a 10 hour project) will be assessed by the IB Internal Assessment criteria.

Assessment:
Your grade is based mostly on tests, quizzes, labs, and homework.  Tests/quizzes will make up 70% of the score and labs, problem sets, and other assignments will make up the other 30%.  Assignments and tests will be assigned points and there will be no weighting.

Grading Procedures:
The grading scale is as follows:  85-100% A’s   75-84% B’s    62-74% C’s    50-61% D’s   Below 50% N

Expectations:
· Attendance:  be in class every day.  Missed work is not easy to make up
· Make ups tests require an admit excusing your absence.  You will have two days after return to class to make up missed tests/quizzes
· Math Skills:  If you are not comfortable with calculus level topics you should reconsider your enrollment in this course.
· Late work:  Any work submitted after the due date is docked 1/3rd points.  No work is accepted more than one week after the due date.
· Extra Help: Sooner or later everyone needs help in Physics.  I am available most days after school for questions; make sure you let me know and please, don’t be afraid to ask!
· Test Dates:  IB HL   (,  Papers 1 - 2) &  (, PM session,  Paper 3)


Texts:	 Physics Course Companion, 2014 edition, by Homer/Bowen-Jones, Oxford University Press.
                Physics, Algebra/Trig, by Hecht, 2003


Content Outline:
I.     Miscellaneous topics (Sept –  Dec)

        A.     Thermodynamics (brief review and extension)      		2-3  weeks           IB topic 3
        B.     Waves and Optics (brief review and extension)      		3-4   weeks          IB topics 4, 9, 
        C.     Quantum/Nuclear Physics (brief review and extension) 	2-3   weeks          IB topics 7,12
        D.     One  HL option (to be determined)               	               3      weeks          IB topic ?
        E.     Group 4 Project if needed  (10 hours)                                       Nov-Dec with SL students, in groups
        F.     Internal Assessment Project (10 hours)                                     Dec – Feb, individually 

II.	Mechanics (Dec - Feb)   IB topics 2, 6, 10

A. Kinematics (including vectors, vector algebra, components of vector, coordinate systems, displacement, velocity, and acceleration
Topics:  Motion in one dimension, Motion in two dimensions (Projectile motion, Uniform circular motion) 
B. Newton's laws of motion (including friction and centripetal force)
Topics: 	Static equilibrium (first law), Dynamics of a single particle (second law)
              Systems of two or more bodies (third law)
C.    Work, energy, and  power  
Topics: 	Work and work-energy theorem, Conservative forces and potential energy,
Conservation of energy, Power
       D.    System of particles, linear momentum  
Topics:	Center of mass, 	Impulse and momentum, Conservation of linear momentum, 
                             collisions
                      E.	Oscillation and gravitation 
                             Topics: 	Simple harmonic motion (dynamics and energy relationships),
                                       	Mass on a spring, Pendulum and other oscillations, Newton's law of gravity,
                                           Orbits of planets and satellites (Circular/Elliptical)

III. 	Electricity and Magnetism (Feb – April)    IB topics 5, 10, 11

A.   Electrostatics  
Topics: 	Charge, field, and potential, Coulomb's law and field and potential of point charges,
Fields and potential of other charge distributions              
	       B.    Electric circuits 
Topics: 	Current, resistance, power, Steady-state direct current circuits with batteries and 
             resistors only, capacitors
                     C.    Magnetostatics  
          	              Topics:  Forces on moving charges in magnetic fields, Forces on current-carrying wires in 
                                        magnetic fields, Fields of long current-carrying wires
                    D.   Electromagnetism 
                           Topics:	Electromagnetic induction (including Faraday's law and Lenz's law), AC electricity
	 
             IV.  Energy  production  (April)      	IB topic 8


LABS:    The majority of the labs will be student designed and will require the students to formulate a research questions, write 
                the experiment, measure and manipulate data, apply error analysis and statistical techniques, and generate a 
                conclusion from their data.

               We will be following the IB  IA (Internal Assessment) format for Personal Engagement, Exploration, Analysis, and   
               Evaluation for these reports.   We will practice and build these skills and then complete the official 10 hour IA experiment
               in December-February.
