Grande Prairie
Regional Gollege Department of Science

PC 1300 Waye Motion, Optics and Sound
LE(3-0-1.5) UT Fall 1987
U of A Equivalent - Phys 130
Course Information

Calendar Descriplion: Gesretriel opfies, opliceal rslruments, oscillabions, waves, sourd, lerfarencs, Sffrackion
Frerequisite:  Msthamatios 30, Mathemalics 31, Physics 30

Corequisite: WA 1000 or equivalent
Mute: Rosideld fo Sngineanng sfisdenl: anby.

Instructor; . Tola Adeodu '
T, 539-2865
Lecture; M 200 -3:50 pm , J228
™ %30 - 10220 .5.m. . J226
Laboratory: T I -550pm.. J276
Textbook! Fundamentals of Physics, Sth Ed.
by Diarvid Halliday, Robert Besnick and Tearl Walkes
(Wiley)
Labaralory Manual: PHYSICS Laboratory Manual

bty Phiysics Department, University of Alberta




Asziznments

There will be 1@ problen 213 i Uhis course. Assignmend problems are romm the toxt book and will be
aszigned | week before their due dates. Late assignments will not be accepted

Laboratory

Laborstory work s pedormed every other week, There will b2 a Iab final exam. Lab mark will be
based on lab reports (73%0) and the lab exam (23%46),

Laboratory reports are due al the eod of the pericd. Mo late reports will be accepied. Lab meporls
should be handwritteo on black Plvsics Laboriatory Books, (Lab books may be purchazed i the booksiore), A
student who misses a lab due to illness or other reasons most make up the fab at a different time. The stadent
should make arrangements with the lsb echnician and the instouctor with regands to make op labs,

Laboratory Marks and Final Grade

Students must pass e laboratory component noorder o pass the course. A student who fails 1o pass
the lab mos repeat the eotirg course,  Students who have previously takeo the course and passed the laboranory
component witl at lzast T0%% may e ccempled from the kb,

Midierm Examination

The mudterm exam will be wmtico during a regubar class period. Y ou wall be miven ot least two weeks
advance notice of the midierm exam.

Final Examination

r

Final exams are 3 hwours Joog and are normally held af the College Gym.  Dates and times will be
annonced Iater by the registrar’s office. Any conflicts should be reporicd fo the regisirar,
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PC 1300 - Wave Motion, Optics and Sound
Course Quiline

Part 1 Geometrical Optics and Optical Instruments (3 weeks)

)

W

Chapter 39, all sections [4ath Bditian)

The Mathematical Tools for Geometrical Clptics (1.5 weeks) [Chapters 1, 34}

LT A brief introduction ta problem salving in physics
1.1.2 The nature of light (A somewhat nonrigoros discussion ipcluding wave characieristics A bdel
history of the development optics )
3 The ray approximation
4 Reflection and refraction
— total internal reflection, polarization by reflection

CAptical Devices (1.5 weals) {Chapter 35)

LLT Plane and spherical mirrors
= paraxial and non-paraxial rays, real and virtual images

122 Refracting optics including thin kenses and mitltiple bens systems

123 Other optical Instruments (the eve, commpaoand lenses, lelescopes, miCroscopes)
—spherical and chromatic aberration

Part 2 Oscillations and Waves (6 weels)

2f

22

Chapters I4, 17, and 18, All sections (4th Edition)

Chsetllodtorns 1.5 weekel (Chapter 1&)

.10 Review of Newton's Laws of Mation for Transiation and Fotation

211 Siniple harmonic motion

2.1.2 The equations of simple harmonic motion

£.1.3 Harmenic motion and circular motion

214 The force law

2.1.5 Energy in simple harmonic motion

216 Examples of simple harmonic oscillators (spring and mass, simple pendulum, forsional
pemdilum}

Wawes (2.5 weeks) {Chapter 17)

2.2.1 Characteristics of waves, Including transverse (string) and lengitudinal {sommd) waves
123 Wavelength and frequency

113 The speed of mavelng waves

224 Traveling waves in the stretched strings (including the wave speed]

225 Energyina traveling wase

126 Superposition, dispersion, and interference

227 Standing waves and refleciions

228 Standing waves and ressnance fthe fuitar saring)
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Sotind waves (20 ey (Chapter 18}

231
3.2
e e
34
3.5
236
237

The chareeristics of sound waves

The speed of ol

Traveling sound waves

Irncnsiy of soand wives

Superpozitign of sound waves {including interference and beats)
Mustcal insiroments

The Doppler effect

Part 3 The Wave Nature of Light and Physical Optics (3 weeks)
Chapter 40 and 41, all sections {4th Edition)

Al

7.4

Interfirmnce {1.5 wegks) {Chapter 36}

3.1.1

1.1.2
313
1l4

An introduction 19 the wave matire of light (Huvgen's principle, refraction, plarization, spatial
and temporal coberence’

Introduction 1o diffraction

Young's experiment

Thin films

Dffeaction (1.5 weely) {Chapter 37)

321
3.2
3.2.3
124

Single slit diffeaction including phasors
Circulnr apettures

The double shit; multiple slits including phasors
The diffractian grating

Laboratory Experiments

Lab No. Title

1 Geametrical Opdics

Hooke's Law

Standing Waves on 3 String

|3

Standing Waves in Air

5 Tnterference of Light

<] Lo Tesdd
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