
Central Virginia Governor’s School for Science and Technology 
Physics Course Syllabus 

 
Instructor:  S. William Bishop (bbishop@cvgs.k12.va.us)    Year: 2008-2009 
 
Course Description 
  
 CVGS physics is a college level introduction using basic calculus and vector analysis to study the particle and 
wave nature of everyday phenomena. Topics include Newtonian and fluid mechanics, conservation laws, 
thermodynamics, vibrations and waves, electricity and magnetism, optics, special relativity, and modern physics. 
Concepts are explored and applied in a computer-based laboratory through investigations requiring data collection 
and analysis or use of models and computer simulations that show interdisciplinary relationships between physics, 
life sciences, mathematics, and technology. Development of problem solving, analytical thinking, laboratory, and 
communications skills is also stressed. The student receives one high school credit for this course. 
 
Course Objectives 
   
During this course the student will: 
 
1. Design and implement laboratory investigations utilizing safe and appropriate laboratory skills to explore and 

quantitatively define a physical behavior or to test a hypothesis. (PH.1, C/T12.4) 
 
2. Measure physical quantities often by collecting and recording data in the lab using computer-interfaced devices 

(DataStudio) or other appropriate instruments (VideoPoint). (PH.1, C/T12.1, C/T12.2) 
 
3. Analyze and interpret data using graphical analysis software (DataStudio, VideoPoint, or Excel) and using 

modeling-simulation software (Interactive Physics and PEARLS). (PH.2, C/T12.1, C/T12.2) 
 
4. Solve problems and investigate physical behavior in the lab using scientific reasoning and logic. (PH.3) 
 
5. Effectively communicate experimental results and solutions to application problems through oral and written 

reports. (PH.1, C/T12.2) 
 
6. Use derivative calculus to determine rates of change (e.g., velocity, acceleration) and integral calculus to find 

the area under a curve between two limits (work from a force-displacement graph). 
 
7. Analyze, identify, and mathematically summarize various motion situations (e.g., inertial, free fall, projectile, 

circular, SHM, and angular). (PH.5) 
 
8. Recognize and quantitatively solve interacting vector quantities graphically and analytically. (PH.2) 
 
9. Identify and describe a motion from different frames of reference. (PH.5) 
 
10. Apply Newton's laws of motion to objects responding to applied forces. (PH.5) 
 
11. Use the conservation laws of mass-energy, momentum, and angular momentum to predict or evaluate the 

outcome of interactions. (PH.6) 
 
12. Analyze and summarize energy transfers, transformations, and efficiency in various systems. (PH.5, PH.8) 
 
13. Investigate and interpret the behavior of fluids. (PH.7) 
 
14. Investigate and explain electrical phenomena in terms of the behavior of electric charge and the law of 

conservation of electric charge. (PH.6) 



 
15. Apply relationships for the electric force between electric charges and for the magnetic force on a moving 

charge to the appropriate systems. (PH.5) 
 
16. Design and use electrical diagrams to construct and analyze simple electrical circuits and the function of 

various circuit components. (PH.13) 
 
17. Using the field model describe and make simple predictions for gravitational, electrical, and magnetic 

interactions. (PH.12) 
 
18. Use longitudinal and transverse wave models to interpret applicable phenomena. (PH.9) 
 
19. Understand the characteristics of electromagnetic radiation through analysis of various light behaviors such as 

reflection, refraction, emission, absorption, propagation, interference, and the photoelectric effect. (PH.9, 
PH.10, PH.11) 

 
20. Recognize on a microscopic length scale many physical quantities are found in tiny fixed units called quanta 

(Quantum Principle). (PH.14) 
 
21. Recognize that the classical ideas of space, time, energy, and mass fail at great distances and when speeds 

approach the speed of light. (PH.14) 
 
22. Investigate and understand atomic structure, in particular, the decay of radioactive nuclei. (PH.14) 
 
23. Recognize that all physical and chemical phenomena are governed by a few fundamental interactions. (PH.14) 
 
24. Evaluate the impact of physics discoveries on how we view the world and the universe. (PH.4) 
 
Note: The PH code numbers at the end of each objective indicate Virginia Standards of Learning for 

Physics being covered. All SOL’s for physics are covered in the course. 
 
Instructional Methods 
 
  In order to learn by doing, students spend more than 50% of class time in laboratory investigations or 
activities. The inquiry-based and student-designed experiences in the physics laboratory encourage students, 
independently and in teams, to propose and answer their own questions. Students present their results for the benefit 
of all. A microcomputer-based laboratory that utilizes computer-interfaced sensors and graphing and modeling 
software enables students to investigate and understand the concepts utilizing sophisticated data collection and 
analysis techniques. The relationship between physics, other sciences, mathematics, and technology is emphasized 
throughout the course.  
 
Evaluation of Student Performance 
 
  Emphasis is on acquiring and examining basic concepts and skills to interpret and explain physical 
phenomena. Evaluation is based on reading quizzes and notes turned in at the beginning of each unit of study, active 
classroom participation during each unit, laboratory investigations, homework application problems, tests that 
include problem solving and conceptual questions, and personal assessments at the middle and end of each six 
weeks. The semester grade is the average of the numerical grades for the three six weeks and the semester exam. 
 The instructor will maintain an individual folder for each student’s tests and copies of reading notes (one page 
summary per each unit). Periodically the student and the instructor will briefly meet to discuss his/her progress in 
the course. Students will be permitted to use the notes from their folders when taking tests. Students will also be 
given time to update or correct any notes in the folder before the next test, but may not remove or replace the notes 
already in the folder.  



 Unless prior arrangements are made with the instructor, all work must be turned in on time to receive full 
credit. Late assignments, unless specified on the assignment description, receive half credit if one day late and zero 
credit if more than one day late. Some late work receiving zero credit, such as reading notes, must still be turned in 
for placement in the student’s folder for use on tests. 
 To encourage effective communication, formats for writing lab reports and for presenting solutions to problems 
will be discussed and developed in class. Any improperly formatted or indecipherable work is not acceptable. It 
must be revised and turned in late. 
 
Six Weeks Grade Determination 
 
 Six-week grades are determined as follows: total points earned / total possible points x 100%. Letters grades are 
then assigned based on the following:  
 
  100-90% A  79-70% C  less than 60% F 
  89-80%  B  69-60% D     
 
 Usually there will be 5-7 reading quizzes and notes (RQN) @ 4 points, 5-7 class participation activities (CP) @ 
3 points, 5-7 homework assignments (HW) @ 4 points, 4-6 laboratory investigations @ 10 points, 2 tests @ 30 
points, and 2 personal assessments @ 1-2 points. 
 
Course Materials 
 
 The text for the course is the Light and Matter Series by Benjamin Crowell. PASCO’s DataStudio with 
computer-interfaced sensors and VideoPoint are used to collect and analyze data in the physics lab. Interactive 
Physics 2005 and PEARLS 3.0 (Physics Electronic Academic Reference Library for Simulation) allow students to 
apply concepts that cannot be explored in the high school physics lab or check problems by setting up and running 
simulations of real situations on the computer. A flash drive that includes pdf versions of all six books in the Light 
and Matter Series is provided to each student. The six books in the series are: Newtonian Physics, Conservation 
Laws, Vibrations and Waves, Electricity and Magnetism, Optics, and The Modern Revolution in Physics They are 
available online at http://www.lightandmatter.com/index.html. Additional resources are also available through web 
sites on the internet. Students are required to have a calculator, protractor, metric ruler, graph paper, and a notebook 
for organizing notes, lab reports, homework and other physics assignments. 
  
Attendance 
 
  Since students are learning physics through active participation in class activities, attendance is an extremely 
important factor in determining success. Students must be in class on time to utilize maximum instructional time. 
The instructor records all tardiness and absences. Students are allowed one excused tardy to class per six weeks. 
One point is deducted from a student’s final six-week grade for each unexcused absence and each unexcused tardy. 
  Students are responsible for making up any work missed during an absence. If the absence is for only one day, 
then any work due on the day the student was absent is due at the beginning of class the day the student returns to 
school. For example, if absent on the day of a test, then the student is expected to make-up the test the next day. For 
longer absences, make arrangements with the instructor for catching up missed work. This also includes lab work. 
Long-term assignments are due as scheduled. For any pre-arranged absences students are expected to turn work in 
on time or the day before the absence. 
 
Honor Code 
 
 Students are required to pledge all work according to the CVGS Honor Code found in the CVGS Student 
Handbook. Assignments without the signed pledge will be returned to the student ungraded. The student can then 
pledge the work and resubmit it as late work. Any submitted work violating the CVGS Honor Code will receive 
zero credit. 
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Expectations on Assigned Work from Physics Students 
 

1. All work turned in must have the following on the first page: 
 
         Name or Names of All Team Members 
         Physics Period or Team # 
         Date Assignment Turned In 
 
    Title (which should include AP#, Lab #, etc.) 
 
2. Any assigned work that is handwritten must be properly organized and legible, but do not rewrite an entire 

paper or redo an entire graph for minor mistakes. Simply correct the mistake by drawing a single line through it 
and writing the correction above or next to it. 

 
3. For most lab reports a computer-generated report is expected which will include the purpose of the 

investigation, procedures, observations, inserted tables and graphs of collected and analyzed data, individual 
assessments and conclusions, and cited references. 

 
4. All graphs and data charts must have an appropriate title which includes the lab team # and/or name if done 

individually. Graphs must have properly labeled axes including units, curve fits when appropriate with 
equations rewritten in the experimental parameter’s symbols, and legends if more than one line is plotted. Each 
column in a data table must be clearly identified (common abbreviations are acceptable) and include the units of 
measurement in parentheses.  

 
5. All measurements must indicate how precisely they were measured. This means expressing final measurements 

and computed values with the proper number of significant figures and uncertainty. A statement about the 
exactness and the precision of measurements is required in all appropriate work. 

 
6. Any physics work done on a computer should be saved in your own personal network folder. Do not save any 

files on the physics computer unless otherwise instructed. Any physics computer files that you submit for 
grading should have an appropriate file name that clearly identifies the file's contents. For example, a group lab 
report could be given the title: Lab 3 Projectile Motion Team 23. 

 
7. All work involving problem solving must clearly communicate how the answers are obtained. A rubric, which 

defines how you are to show your work, is used for evaluating homework problem assignments. Copies of the 
rubric will be available in class and a copy must be attached to the front of every problem assignment turned in.  

 
8. Notebooks can be organized in a way that suits your personal approach, but they must be organized and include 

the following: 
  •Notes from class, lab, and text reading 
  •HW Problem sets with corrections 
  •Handouts including syllabus and outlines 
  •Equations Summary Page and a Constant/Symbols Summary Page 
 
 It is strongly recommended that you organize your notes by unit. Group all notes, lab reports, HW problems for 

a particular unit together instead of having a notes section, HW section, etc. You must identify work in your 
notebook with titles such as “Class Notes for 4/9/08” or “Text Notes from Chapter 3 (12/22/08)”. 

  
 In class you must always be prepared to show your notebook to the instructor when requested. Your notebook 

demonstrates your active participation in class. An unorganized notebook or one missing class or reading notes 
or missing lab work will result in loss of class participation (CP) points. 
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