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Regional College Department of Science

PC 1370 Wave Motion and Electricity 3.8(3-1-1.5)UT(4.3)
U'of A Equivalent - Phys 137

Course Qutline

Instructor:

Lecture:
Seminar:
Laboratory:
Pre-requisite:
Co-requisite:

Textbook:

Laboratory Manual:

Dr, Jaime P, Santiago
209 | 539-2865

TR 9:30- 1100 am
TorR 1:30-2:30 p.m,
T 3:00- 550 p.m.

PC 1310 Mechanics
MA 1010 Calculus 11

Physics for Scientists & Engineers, 3rd Edition
by Raymond Serway

Physics 131/137/141/143 Laboratory Manual
University of Alberta, Department of Physics

Assignments: 12 Problem Sets
No late assignments accepted.
Midterm Exam: Tuesday, February 16, 1993
9:30 - 11:00 a.m. {regular lecture hour)
Marks Distribution:
G Assignments 15%
- Seminars 5%
Laboratory 2004
Midterm Bxam 20%
Final Exam A%

Students must pass the Inboratory component of ihe course indepeddently in order to pass the
course. Students failing the labovatory must repeat the entire course,
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DETAILED COURSE INFORMATION

A Oscillatory Motion (3 - 80 minute lectures) Jonuary 5, 7, 12

Chapier 13 of Serway
I. simiple Hurmenic Malion

= amplitede, period, lrequency, phase

= velocity and scoeleration

- differential equation for SHM

= relationship batween SHM and uniform circular motion
1. Simple Hurmonic Oscillator

- mass attached (o a spring

= gnerpy of SHO

- simple pendufumg physical pendulum; torsion pendulum
A Damped Oscillaions

= underdamped, everdamped and critically damped molion
4. Foroed Oscillations and Resonance

B, Mechanical Waves (2 leciures) January 14, 19
Chapier 16 of Serway
L. Traveling Wives
= wavelength, frequency, period, amplitede, phase velociny
= functional form for traveling waves
F Types of Waves
- iransverse, longitudinal, combination of transverse and longitudinal waves

= digpersing
3 Superposition and Interference of Waves
4 Mechanical Waves on a String

= yelocily

= reflection and fransinisson at boundaries
= harmonic waves
- energy fransmilted v harmonis waves

- Lisiear Wave Equation

L Sound Waves (2 lectures) January 21, 26
Chapter 17 of Scrway
I. Velociy of Sound
g Harmsonic Sound Waves
- displacement and pressure
= akergy nnd inkensiy
- decibel wni
= plame and splencal sound wave
F Doppler Effect
= MOVIRE S0Urcg
= mosig ohserver
- source and observer bodl: moving
= gshock waves, Mach number

18 Superpogition and Standing Waves (1 lecture) January 28
Chapter 18 of Serway

1. The Superpesition Principle
= constnective and desirective inferference
2 Etanding Woves

- im 3 string fixed a1 two ends
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- i Bn air colummn open on two ends
= in an abf column open on one end and closed on the otler
3 Beats - interlzrencs in the time doimain

Cyulymly’s Law god ibe Elecirie Fleld (4 lecoures) Februgry 2,4, %, 11
Chapier 23 of Serway
| B Propertics of the Electric Charge
2, Inzubators and Conduciors
3 Coubomb's Law
4 Electric Freld
- point charge
- dipole
= continueus chargs distribulions
« ¢lectnie field lines
¥ Maotion of Charged Particles in a Uniform Elecine Ficld
= applicationg

Gaugs' Low (3 lectores) Febroory 18, Muorch 2, 4
Chapter 24 of Serway
L The Elociric Flus
= vector represeniation of an arep
= surface infegrals
. Gauss' Law for Eleciric Charge
= Ganssdan surfsces
- Using Gavss' Low o calculate elecine helds

i 3 Conductors in Elecirostatic Equilibrium
- surfaos charge density
- surface eleciric fichds
4. Equivalence of Gauss' Law and Coylomb’s Law
The Electric Potential (3 lectures) March ¥, 11, 16
Chapler 25 of Serwiay
L Electrical potential encrgy and podential difference
. The eléctric potential {voltaee)
- point charges
= coitinuous charees distnbotions
3. Chiatning E from Y
4 Potential of Charged Conduciors
Capacitance and Dielectrics (3 lectures) Murch 18, 23, 25
Chapter 26 of Serwuay
1. Drgfinigion of Capacitance
Z The Parulle] Plate Capaciiar
& Capacitors in Zeries and in Paralled
1 Energy Stored in g Capacitor

= eleciric feld energy densily
Elzctric Bpols in an External Electric Ficld
Adomic Description of Dielactrics

2 i

Electric Current and Resistance {3 bectures) March 30, April 1, 6
Chapler 27 of Serway

1. The Battery sod Other Sowrees of EMF

& Electric current

PC 1370 Course Oniline (Winter 1992-93) ) B 123 PM

Page<i=



= current density, drift velocity, charge density
= positive aind negative charge carricrs
- direction of conventlional cuirent

3. Resistance and Ohm's Law
+. Faintiviiy
= conducions and superconductors
- claszical clociron model of conduction
5 Elecirical Energy and Power
& Electrical Encrgy Conversion
¥ Wirect Curvent Clrculis (3 lectures) April 8, 13, 15
Chapter 28 of Scrway
1. EMF — vogdlage soorces
5 Resisiors in Series and in Paralic]
3 Kirchofl's Rules or Laws
«kVL
-KCL
4 Single and Multifoop Circuiis
5 RC Circuits
&, Electricil [nstmumens
- ammeter, voltmeter, Wheatsions Bridge, poentiomeiers
= mneder loading and inpul resistance
LABORATORY SCHEDULE
Number Date Expt. # Title
1 January 12/19 13 Hooke's Law; Spring
2 January 26 15 Standing Waves on a String
February 2
3 February 9 14 Standing Waves in Air
March 2
4 March 9/16 18 The Oscilloscope
5 March 23/30 17 Mapping of Electric Fields
& Aprl & (both 19 Capacitance
groups)

Laboratory reports are to be wrilten on black Physics Laboratory Books and submitted at
the end of the lab period. For the last lab (Capacitance), both groups will simply take

experimental data on April 6. Reporls are due on April 8.
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