Grande Prairie
Regional Gollege Department of Science

PC 2380 Electromagnetism and Optics 3.0(3-0-2/2) UT(3.0) Winter {f};;f
U of A Equivalent - Phys 238
Course Information

Calendar Description:

PC 2380 Wave Motion and Electricity 2.0(3-0-1.5) UT{3.0) Magoetic feld, Amperes Law,
Faraday's law, inductance, magnetic propertbes of materials; prometrical optics, Interference;
diffraction,

Prerequizite: PC 1370 or PC 1430 L

[nstructor: [r, Jaime P, Santiago
1209, 539-2865

Lecire: MWE 1000 - 10:50 3 m., J229

Laboratory: E 3080 - 5:50 pom, 7107

Textbook: Physics for Scicotists and Engincers, 3rd Edition, Updated
Yersion
b B A, Serway (Saunders)

Laboratory Manual; FEYSICS Laboratory Maoual
PHYS 238
by Physics Department, University of Alberts (MoGraw-Hill
Ryerson}

Assignmenis: 12 problem seis

Mo late assignments accepled.

GRANDE PRAIRIE, ALBEATA CANADA TBY 404 » TELEPHORNE (403) 530-2045 + FAX [404) 535.2830




Marking:

Stodents must pass the Isboratory course in order to pass the course. Passing mark is 50% A
student wha faild th pae= the Ishoratory course must repeal the entire course.  Students who hove

previously taken the course and passed the laboratory component with af beast 63% may choose nol 10
repeal the lab.

Re-wnting of the fnal examination may be alfowed in special circumstances under rules
pproved by the College,

Asclpniments:

There will be approcamately 12 problem sets in this course.  Assignments are normally doz on
Mondays.

Laboratory:

The libératory schedule will be decided later depending on class size and progress in the kecture,
A lentative 1ab timetable is given in the course calendar, Laboraiory reporis are due at the end of the
peried. Mo late reports will be accepted.  Lab reports should be handwritten (pencils are OK) on black
Physics Laboratory Books available al the bookstore. A student who misses a lab due 1o iliness or other
extreme reasons may perform the lab at  different time if the lab equipment for the experiment is still sct
up or if the lab technician agrees 10 set them up again. The lab technician has sole discretion whether 1o
sed up the equipment again or not. 1f (he equipment is not available anymore and the absence is excused
by the instructor, the student will not be: required o hand the Iab and his/her mark adjusted accordingly.

Midterm Exnmination:

The midterm exam is tentatively scheduled for 18 Febrwary, 1994 from 11:00 am. to

IS0 am, Writing of midlerm exams will done in the regularly assigned classtoom.  There is no
provision for rescheduling if a student misses the éxam.

Final Examination:

Fimal exams are 3 hours long and are normally held at the College Gym. Dates and times will be
anncunced ater by the registrar's office. Any conflicts should be reported 1o the registrar.
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PC 2380 - Electromagnetism and Optics
Course Qutline (Winter, 1994)

A The Magnete Field B (3} Janeary W5 FT, M0, Chapler 20 of Sorway
I. Definiden of the magnetic ficld
= foroe on & moving charge
- force on a current carmying wire
2. Torgoe on current carrying loop
= MAEneiic moment
3. Mothon of charged particles in g8 magnetic fi=ld
- modion in crossed electric and magnetic felds
= Hall Effsct
- applications
B, Source of Magnetic Field (%) Jarnary W12, F14, M17, W14, F21 Chapter 30 of Scoway

1. Bioa-Savart Law
- Foree bolween current carmying conduclions

2. Ampere's Lowr
= Magnetic feld calculilions using ampere's law
3. Gauss’ Law for Magnetism
- peneralized Ampere's Law
4. Magnetizm in Maner
- magnclic dipoale momeniz
= patibur tumbers
- diamagnetism, paramagneiizm and ferromagnelizm
5, Magnetization and Magnetic Ficld Strength (M and H)
. Faraday's Law (3] Janpary M24, Wla, F28 Chapier 31 of Serway

1. Faraday's Law of Induction
- Lenz’ Law
- mitional emf

2, Induced Electnc Fields
= peneralors and motors
= cokdy currenis

3. Integral Form of Maxwell's Equations
D, Indoctance (4) January M3 1, February W32, F4, M7 Chapler 32 of Seremay

1. Self-Inductance
- definition of L
= energy stored b an indeclor;, encrgy densily in magnetic field
= RL circuits
2. butual Induciance
= R circuwits with matual inductance

3. LC and RLC clrecuits
= underdamped, overdamped and critically damped oscillabions
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E Electromagnetic Waves (4) February W9, F11, M14, W16, Chapier 34 of Serway

I. Maxwell's Equations
- plane em waves
- spoed of light

1. Energy Carried by Electromagnetic Waves
= Poynling vector

3. Momentom and Fadiation Pressure

4. Prodoction and Detection of Electiomagnetic Waves
= glectric dipole antenng
- magnctic dipole antenna

The midterm ¢xam 8 based oa material up to the end of section D, The midterm exam will be on
Friday, 18 February, 1994 at 10:00 a.m. The exam is 50 minutes long.

F. The Nature of Light and the Liws of Geometric Opiicx (3 February M28, March W2, F4, Clapler
35 of Jerway

I Wave and Particle Nature of Light
= the speed of lght n vacuom and in materizl media
= measurement of the speed of Hght

I. Ray approximation; Huygen's Principle

3. Laws of Reffection and Refraction

4. Drispersion

G. Geometric Optics (6) March M7, W9, F11, MI4, W16, F18 Chapger 36 of Serway

L. Image formed by reflection

= plane mirrors

- spierical mirrors
2. Imape formed by refraction

= single relrachon surface

= thim lenses

- combinations of lenses
3, Image formed by combined reflecting and refracting surfaces
4. Optical Instruments
H. Interforence of Light {(4) March M2 1, W23, F15, M28 Chapter 37 of Serway
1. Intedference

- poherence, monochromaticity

= double shit experiment

. Infensity Distribution From a Double Slit

Fd

3. Phasors
4, Interference in Thin Films
= lemperature dependenos
- miodiel for elecirical conduction

4, Electrical Energy and Power, Energy Conversion
L Diffraction of Light (6) March W30, April M4, W5, FE, M11, W13 Chapter 38 of Serway
I, Fresnel and Fraunbofer Diffraction
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2. Diffraction [rom a Single Slit

- intensity distribution
3, Diffraction from a Double 81t
4. THMfraetion from s Circular A perioee

- oplical resohation
5. Diffraction from Multiple Sk
6. Diffraction Grating

= resolving power

- dispersion
7. Polatization of Light
FROBLEM SETS: (Physics for Scientists and Engineers - Serway)
1. Chapter 29 - #10, 21, 23, 68, 64, 54
2. Chapter 30 - #82, 63, 73, 84, 44
3. Chapter 30 - #55, 56, Chapter 31 - #16, 53, 69
4. Chapter 31 - #2, 37, Chapler 12 - #78, 42, 77
5. Chapter 32 - #31, 52, 61, 6%, 76
6, Chapier 34 - 20, 29, 46, 58, 59
7. Handnut
%. Chapler 35 - #356, 52, 45, Chapter 36 - #3, 54
9. Chapter 36 - #24, 36, 59, 64, 66
10, Chapter 36 - #65, T4, 76, Chapter 37 - 455, 70
11, Chapeer 37 - #53, 62, 66, 64, 63
12. Chapter 38 - #10, 19, 73

(Iy Design a double-slit system in which the fourth bright fninge not counting the central maxinmm
is missing, What other fringes, if any, are also missing?

{ITyHow many complete fringes appear between the first minima of the fringe envelope 1o cither side
of the central maximum for a doable-slil pattern if & = 550 nm, d = 0,150 mm, and a = 30,0 pm?
What is the ratio of the intensity of the third fringe to one side of center (o the intensily of the
central frnge?
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