Grande Prairie
Regional Gollege Department of Science

PC 2380 Electromagnetism and Optics
3.0{3-0-1.5} UT{3.8) 1995-1998 "r
U of A Equivalent - Phys 238
Course Information

Calendar Description:

PC 2380 Wave Motion and Electricity 3.0(3-0-1.5) UT(3.8) Magnetic field, Ampere's Law;
Faraday's law; inductance; magnetic propertics of neerials, peomecirical opiics; interference;
diffaction

Prerequisite: PC 1020, PC 1370 or PC 1430

Instructor D, Jaime P. Santiago/Dr. Bert Hund
1209, 539-2865
Lecture MWF  10:0d0 - 10550 am., 1229
Laboratory E 3:00 - 5:50 p.m,, FIOT
Texibook Physics for Scientists and Engincers, 3rd Edition, Updated
Yerslon
by B AL Serway (Saundcrs)
Laboratory Manual FHYSICS Laboratory Manual
FHYS 238
by Pliysics Department, University of Alberta (McGraw-Hill
Rverson)
Assignments 12 problem seis
Mo Izte assipnments accepled.
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Marking

Students must pass the laboratory course in order 1o pass the course. Passing mark is 50%, A
studesd wlho falls w0 pass the IRDOTAEONY COUrSe Must repeat e cnlive course.  Studenis who hove
previously taken the course and passed the laboratory component with at keast 65% may choose not 1o
repeat (he lab.

Re-writing of the final examination may be allowed in special circumslances under rules
approved by the Collegs.

Assignments

There will be approximately 12 problem sels in this course. Late assignments will not be
acceped.

Laboratory

The Iaboratory schedule will be decided later depending on class size and progress in ihe lecture
A tentative lab timetable is given in the course calendar, Laboratory reports are due o (he end of e
period. Mo late reporis will be accepted.  Lab veports should be handwritten {pencils are OK) on black
Phiysics Laboratory Books available at the bookstore. A student who misses a lab due 1o illness or other

valid reason may perform the lab at 3 different time. The student making up a lsb shonld make
arvangements with the lab tochnickan,

Midierm Examinaiion
Wou will be given at beast two weeks notlee of the date of writing of the midierm exams.
Final Examination

Final extams are 3 hoors kong and are normally held at the College Gym. Dates and times will be
announced by (he registrar's office. Any conflicts should be reported 1o the registrar,

PC 2380 - Electromagnetism and Optics
Course Outline 1995-96

A. The Magnetic Field 5 (3 hours) Chapler 29 of Serway

1. Definition of the magnetic ficld
= foroe on & meving charpe
- foree on 3 current carrying wire
2. Torqgue on currant carrying loop
- magnetic momand
3, Motion of charged particles in a magnetic feld
- modion in crossed elecine and mapnetic ficlds
= Hall Effect
- applications
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B. Source of Magnetic Field (5 hours) Chapter 30 of Serway

1. Bist-Savar Law
- farce betwesn current carrying conductors
2, Amperes Law
- Magnetic field cabculations using ampere’s law
3, Giauss' Law for Magietism
- gengralized Ampere’s Law
4. Magnetism in Matter
- magnetic dipole moments
= AU TUmbers
- diamaghelism, paramagnetism and ferromagnetism
5. Magpetization and Magnetic Fictd Strength (M and H)
C. Faraday's Law (3 hoursy Chapter 31 of Serway
1. Faraday's Law of Induction
« Lene' Law
- mdional emf
2. Induced Blectric Ficlds

- peneralors and motors
- cddy currcnts

3. Integral Form of Macowell's Equations
D. Inductance (4 hours) Chapter 32 of Serway
1. Self-Induciance
= definition of L
- encrgy stored in an inductor; energy density in magnesic feld
= REL cincuits
2. Muinal Inductance
- RL circuits with mutual inductance
3, LC and RLC circuits
- utderdamped, overdamped and ertically damped oscillations
E. Flectromagnetic Wives (4 hours) Chapier 34 of Serway
L Maxwell's Equations
= plamne em waves
= speed of Hghi
2. Energy Carried by Electromagnetic Waves
= Poyniting veclor
. Muomenbim and Radistion Pressurs

4. Production and Detection of Electromagnetic Waves
= electric dipale anlenna
- magnetic dipole antenna
F. The Nature of Light and the Laws of Geometric Optics (3 hours) Chapter 35 of Serway

L. Wave and Particle Nature of Light
- the speed of light in vacuum and in material media
- measurement of the speed of light

a8
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L Ray approximation, Huygen's Principle

3. Laws of Reflection and Reftaction

4. Dispersion

G. Geometric Optics (6 hours) Chapier 36 of Serway

l. Image formed by refloction
= plagne mirrors
- spherical mirroes
2. Image formed by refraction
= gingle refraction surface
- thin lenses
« combinations of lenses
3. Image formed by combined reflecting and relraciing surfaces
4. Owptical Instroments
H. Inferference of Light (4 hours) Chapior 37 of Serway

I. Interference
= colrence, monochromaticity
= double slif experiment

Intensity Distribution From a Double Slit
Phaszors

4. Interfercnce in Thin Films

= temperaturs dependencs
=madel for elecinical conduction

Electrical Energy and Power, Encrgy Conversion
. Diffraction of Light {6 hours) Chapier 38 of Serway
. Fresnel and Fraunhofer Diffraction
2, Diffraction from a Single Slit
= infensity distribotion
3. Diffraction from a Double Shit

4. Dilfraction from a Circular Aperture
= optical resolution

3. Diffraction from Multiple Siis

6, Diffrapction Crating
= festlving power
- dispersion

7. Polartation of Light

b
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PROBLEM SETS: (Physics for Scicatists and Engineers - Serway)
1. Chapter 29 - #10, 21, 23, 68, 64_ %4
2. Chapter 30 - %82, 63, 73, 54, 44

3. Chapler 30 - #55, 55, Chapler 31 - #16, 53, 69
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4. Chapter 31 - #62, 37, Chapler 32 - #78, 42, 77
5. Chapter 32 - #31, 52, 61, G8, 76

6. Clupics 34 - $20, 29, 46, 5%, 59

7. Handout

% Chapler 35 - #56, 52, 45, Chapler 36 - #3, 54
9. Chapler 36 - €24, 36, 59, 64, 66

10, Chapter 36 - 665, 74, 76, Chapter 37 - #35, 70
I1. Chapler 37 - #53, 62, 66, 64, 63

12. Chapter 38 - #10, 19, 73

{1} Design a double-slit system in which (e fourth bright fringe not counfing the contral maximum
is missing. What other fHnges, if any, are also missing?

{Il}How many complete fringes appear bétween the first minima of the fringe envelope 1o cither side
of the central maximam for a double-slit patem if L = 550 nm, d = 0. 150 mm, and 3 = 30.0 pamn?

What is the ratio of the intensity of the third fringe (o ene side of conter o the intensity of the
ceniral fringe?
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