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CATALOGUE DESCRIPTION:   

This is a non-calculus course.  Topics covered in this course include light, electricity, and magnetism; atomic
structure; and laboratory experiments in the field of light, electricity and magnetism.  The object is to understand
the fundamental laws of light, electricity, and magnetism, and of atomic structure, and learn how to apply the
theory to solve related problems.  The course will be presented using lectures, tutorials, and laboratory
experiments.

COURSE PREREQUISITES: Physics 101 or permission of the instructor.

COURSE COREQUISITES: None

HOURS PER TERM Lecture 60 hrs Student Directed
FOR EACH STUDENT Laboratory 39 hrs Learning hrs

Seminar hrs OTHER - specify:
Field Experience hrs Exams (held in Lab) 6 hrs

TOTAL 105 HRS

UCFV CREDIT   UCFV CREDIT      NON-CREDIT    x
TRANSFER NON-TRANSFER

TRANSFER STATUS   (Equivalent, Unassigned, Other Details)

UBC With UCFV Physics 101, UBC Physics 110 (3)

SFU Physics 100 (3) and exemption from SFU Physics 131 (see SFU Transfer Guide, i.e.,
SFU 100 & 131 if B or better in UCFV 101 & 102).

UVIC With UCFV Physics 101, UVic Physics 102 (3)

Other

ROBERT WOODSIDE                  J.D. TUNSTALL, Ph.D.      
COURSE DESIGNER DEAN OF ACADEMIC STUDIES
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COURSES FOR WHICH THIS IS A RELATED COURSES
PREREQUISITE:

Any 200-level physics

TEXTBOOKS, REFERENCES, MATERIALS   (List reading resources elsewhere)

TEXTS: Sears, Zemansky and Young, College Physics, 7th Ed., Addison-Wesley (1990)

REFERENCES:

     1. Beuche, Principles of Physics, 5th Ed., McGraw-Hill, 1988
     2. Blatt, Principles of Physics, 3rd Ed., Allyn & Bacon (1989)
     3. Serway, Physics for Scientists and Engineers, 2nd Ed., Saunders (1986)

OBJECTIVES:

The students will be able to:

     1. Understand the fundamental laws of light, electricity, and magnetism and atomic structure and how to
apply the theory to solve related problems.

     2. Apply physics to everyday situations and phenomena in biology and engineering.
     3. Use and investigate modern apparatus, perform fundamental laboratory experiments, and interpret data

obtained.
     4. Develop a feeling for the order of magnitude of physical quantities in real experiments.
     5. Write formal laboratory reports in the conventional format required for submissions to scientific

journals.

METHODS:

This course will be presented using lecture, tutorial periods, and laboratory experiments.  Films and other audio-
visual aids will be used where appropriate.  Problems will be assigned on a regular basis which are to be handed
in and marked.  At the tutorial period the marked assignments will be discussed and additional problems in the
same general area will be given for the students to work on during the period.  Close coordination will be
maintained between laboratory and classroom work whenever possible.
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METHODS:  (continued)

To get a taste of experimental research, three lab periods in February and March will be devoted to carrying out
an experimental program that will have been planned during January.  Ideally the students will pick their own
topics (and win a Nobel prize).  For those needing stimulation a list of suggestions will be passed out.  This
project will be worth 15% of each science course a student takes, so interdisciplinary work is encouraged.

STUDENT EVALUATION PROCEDURE:

Assignments 15%
Mid-term 20%
Laboratory Work 10%
Research Project 15%
Final Exam 40%

COURSE CONTENT:

WEEK 1 - 2   Grasping the Concept of Electric Field (static)
    — Coulombs force law

     — vector addition of forces
    — Electric charge as source of Electric field

     — distinction between field lines and field intensity
     — Electric flux as connection between field lines and field intensity

    — Gauss' Law
    — Vector addition of electric field intensity and resultant forces

WEEK 3   Grasping the Concept of Electro-Static Potential
    — Work done = Force through distance = charge x potential difference
    — Absolute potential for point charge

WEEK 4 - 5   Understanding Electrical Circuits (D.C.)
    — electric Current is driven by potential differences
    — Kirchhoff's laws (Energy conservation [loop equation] and Charge conservation [junction condition])
    — Circuit element laws (current vs voltage law for device)

    — capacitors
    — resistors

    — Solving circuits and simultaneous algebraic equations
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COURSE CONTENT:  (continued)

WEEK 6 - 7   Grasping the Concept of Magnetic Field
    — Magnetic Field lines and Magnetic Induction

    — Magnetic flux as connection between magnetic field lines and magnetic induction vector field
    — Magnetic Force law
    — Amperes Law:  electrical current as source of magnetic field

WEEK 8   
    — Faraday's Law:  The average emf produced in a circuit is proportional to the rate of change of magnetic

flux through the circuit
    — Lenz' Law

    — Concept of inductance and new circuit element inductor

WEEK 9   Understanding Electrical Circuits (A.C.)
    — Current leads Voltage across capacitor
    — Current lags Voltage across inductor
    — Current and Voltage in phase across resistor
    — Capacitive and Inductive Reactance

WEEK 10   Connection Between Time Varying Electric and Magnetic Fields
    — Maxwell's equations
    — Electromagnetic radiation
    — Electromagnetic plane wave
    — Electromagnetic spectrum

WEEK 11   Understanding Light as Electromagnetic Radiation (ray optics)
    — Photons and Einstein-deBrogie relations
    — Reflection and refraction derived from photon's momentum conservation

WEEK 12   
    — Refraction across boundaries and thin lenses

WEEK 13   Understanding Light as Electromagnetic Radiation (wave optics)
    — Interference
    — Diffraction

WEEK 14   Glimpses of Quantum Physics
    — Einstein-deBroglie relations for massive particles
    — Bohr atom
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LABORATORY EXPERIMENTS:

     1.    Static Electricity
     2.    DC Circuits
     3.    Cathode-Ray Oscilloscope
     4.    Magnetic Field for a Long Straight Wire
     5.    Mass of an Electron
     6.    Interference and Diffraction
     7.    Hydrogen Spectrum

RESEARCH PROJECT:


