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PC 1020 MECHANICS
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Course Information

Calendar Description: A caiculus based mechanics coursd.  Veclons, Kinematios, Meatan's Lawe. wark and ERIBTY

Folerlial energy, consenation of anergy, consendation af fnaar and sngular mamentumn, Mament af inertia, rh'ui
body motion. Simple kamonic meton. - Ceciialian. Gravilatian

Preroquisite: M 1920 or 1140, ard PG 1000
Nofe: Credd may e sbizined in anly onaof B 1018, PGS 7080, PG 1410 or PO 1310

Imstructor: Dr. Jaime P, Santiaie
J2W 530-EGS
Lectura: TR Q3= 10:50 a.m,
Laboratory: M 3100 = 5:50 pm.
Textbook: Physics, 4th Edition, Yolame 1
by Diavid Halliday, Robert Resaick and Kenneth §, Krane
Laboratory Manueal: PFHYSICE Laboratory Manual
by Physics Department, Elniversity of Alberta (MeGran-Hill
Ryerson)
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Assignments

There will be 12 problem sets in this course.  Assignment problems will be taken from the text book.
Proflems will be assigned 1 week before their due dates. Late assignments will oot be secepied

Laboratory

Laboratory work is performed every week. There will be a final lab exam, Lab mark is based on Eah
reports (80 %) and the lab exam (20 %),

Labaratory reports are duc at (he end of the period. Mo late reports will be accepted. Lab repons
shonkd be handwritten on black Physics Laboratory Beoks, (Lab books tay be purchased at the bookstore) A
studend who misses a lab due 10 iflness or other reasons must make up the lab ot 2 different time. The student
should make arsangements with the lab frechnician and the instroclor with regards (o mke up labs.
Laboratory Marks and Final Grade

Students mitsl pass the laboratory component in onder to pass the course. A student whe fails 1o pass
the lab must repeat Lhe entire course. Stodents who have previousty Laken the course and passed the Eibomtony
component with at least 0% may be exempted from the lab,

Midterm Examination

The midierm exam will be written during 2 regular class period, Yoo will be given al least two weeks
sdvance notice of the midierm exam

Final Examination

Final exams are 3 hours long and are normally held ar the College Gvm. Dates and times will be
announced later by the registrar's office. Any conficts should be reporied 1o (he registrar
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PC 1020 - Mechanics
Counrse Qutline

Total vime: 39 1 hour kectures, 1 hour for midterm exam for a total of 40 hoors (14 week semestor)
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Measureiment, Chapter 1, all sections, (1 howr)

1.1 Physical quantities. stindards and units, System of wnits, Unit conversions.

102 Precision and significand figures. Rounding.

1.0.3 Dimensional analysis

1 Dimensional Kinematics, Chapter 2, all sections except 2-8 and 2-9, (2 hours)

1L Padicle motion

.11 Position, displacement, average wvelocity, imslantaneous  velocily, average  acceleralion,
instanuneous acoeleration,

L1.3 Botion with constant acceleration. The freely falling body

I.1.4 Graplical analysis.

Vectors, Chapter 3, all sections {1 hour)}

200 Veciors and scalars

201 Addion of vectors

20.2 Companems of & veclor.
2.0.3 Scalar and veclor product

2 anil 3 Dimensional Kinematics, Chapter 4, all sections except ‘Relative Motion at High Speeds”
{2 hours)

211 Position, velocity and poceleraiion veclons — Cartesian vectons.

2.1.2 Mation with consiant acceleration. Projectile motion.

£.13 Mormal and tangential companents, circular motion, polar coordinanes.
2.1.4 ERelplive motion

Force and Newion's Laws, Chapter 5, all seclions {2 hoors)

2.2.1 Classical mechanics

222 Force, (Inemial) Mass, Mewlon's Laws, Units of force,
223 Weight and mass,

224 Applications of Newton's Laws, Free-Body diagrams,

Particle Divonamics, Chapter 6, all sections excepl 6-6 and -9, (3 hours)

231 Force Laws

231 Frictiond forces

133 Dymamics of uniform circular maotion

234 Equations of motion for constant and non-consiant forces
235 Mon-inertial frames, Centrifugal and Corodis forces.

Wark and Energy, Chapter 7, all sections except 7-7 (3 hours)

341 Work done by a constant force

302 Work done by a variable force

303 Kinctic cnergy and the Work-Epergy Thoorem
304 Power

305 Moving frames of reference

Potential Energy, Conservation of Energy, Chapter 8, all sections except 8-5, 8-7, 8% {3 hon rs)

311 Conservative forces
3 1.2 Potential enerpy
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3.1.3 Conservative systems and the potential encrgy function
304 Conservation of energy in a system of particles

Swatems of Particles, Chapter 2, all sections (2.5 hours)

4.0.1 Two pariicke and many-particle systems (center of mass of o system of particles and of solid
obgects)

447 Lincar momentum, consenvilion of linear momentum

440.3 Work and energy in a system of panticles

404 Systems of variable mass, (e rocket equation

Collisions, Chapter 10, all sections except 10-7 (1.5 houry)

4. L1 Topalse add monentum

412 Collisions in ong dimension
4.1.3 Collisions in two dimensions
414 Center of mass ceference frame

Rotational Kinematice, Chapter 11, all sections (3 hours)

5.0.1 Fure rotation and translation of g rigid body

50.2 The rotational variables

303 Rotation wath constant angular scocleraiion

504 Rotational quandilics &3 veclors

0.5 Relationships between linear and angular variables—scalar and vecior forms

Rotational Dynamics, Chapter 12, all sections {4 hours)

3011 Kinetic energy and rofational inertia {moment of inertia}

5.1.2 Moment of inential of solid, rigid bodics

513 Torque, rotational dynamics of rigid body rofating about a fixed axis
214 Combined translational and rodational malion

Angulur Momentum, Chapter 13, all sections except 136 {3 hours)

521 Angular momentem of & particle and a syslem of particles
522 Angular momentum of a rigid body rotating about a fixed axis
523 Angular momeniomn and velecity

324 Conservation of angular momentum

323 The spantung top

Griavitation, Chapter 16, all sections except 16-10 {5 hours)

(1 Newton's Law of Universal Gravitation, the gravitationa] constant
B.k2 Gravily near Lhe eanh’s sirface

G003 Gravitstional effect of a spherical mass distribution

6.0.4 Gravitational potentinl encrgy, the gravitational fcld

G605 Modion of planats and sitellites, Kepler's Lows

Equilibrinm of Rigid Bodiex, Chapter 14, all sections (3 hours)
100 Conditions of equilibrium
T0Y Center of graviny

703 Stable. unstable and neutral equilibrivm of rigid bodies in & gravitasional field
704  Elasticily
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Laboratory Experiments

Lab No.

Title

1

Coanputer Intro

Bending of & Beam

Einematics

Awccoleration of Gravily

Drvnrmic Modeling 1

Atwond's Pulley

Conservation of Encrgy

Momenl of Inertis

e des o A (e fua [es

Collision: Eamp

=)

Lab test
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