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PC1310 - Mechanies

_ Winter Seasion - 1999
University of Alberta Equivalent - Engineering Physics 131
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This course meludes: kinematics and dynamics of particles: ibaticm: i

: purticles; gravitation; work amd energy; linear momentun
angulur momentum;, sysems of particles: inroduction b dvgami seid badi e 4

Prereuaisite; MA 1000, EG 2300 F #amE AE A Bl art ekl i O cours,
Carsquisile: MALHI, Fre- o Co-requisite: BC 1300

Myt Feetricled to Enpineering students coly,

January to April, 1999

Twesdays and Thursdays, 9:30 - 10 36 p.m., 7229

|| Thursdays, 1:30 - 2:20 pun,, E301

Mondays, 3:00 - 5:50 p.m., J103

L. Jalme P, Santiago,
J209, 539-2865
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PFC1310 - Mechanics

Course Information — Winter 1999

| Instroctor

| Jaime P. Santiago
|| Ollice

|| Fhane

|i E-muil

I

S¢hedale

—
Lecture

Laborulory

| Depatment of Science and Technology

nog
339-2865

santiago/figpre. ab.ca

—

Web Page

0930 - 10050 am. Tuesdava and T
1500 - 1750 Monduys

Lectares

|| angrilar momenim.

Kinematics of rectilinear motion, pesitiog, d
Kinematics of planar motion, carfesian components, projectiles, normal and tangential

|| eomporents, shaolute dependent motran, relative motion, Dynamics of porticles, Newlon's

| law's of metion, Hewton's law of universal gravidstion, fres body diagrams, friction, mormal

| and tangential somponents, circular modion, central focce motion; System of particles, center |
|| of mass; Wark and erwergy, power, syatem of particles, conservative forees and Law of

|| eonservation of eneryy, Lanear momentam and impulze, systemn of partieles: Conservation of |
| lisveor momentum, collisiowis; Introduction to 1igid body mechanics, kinemafics, dynamics,

isplacement, velocity, geed and acoeleration;

Laboraforics

Five Inboratoey expenments performed every two weeks expanding on the concepts learned |
in Lhe leciure. Microsofl WORD and EXCEL will be used to analyze and write the report.

|| Assignments

—_ —

All homework for murking s due at %:30 &.m. on Tuesdays unless atherwise specified.

f Marks DMatribution

Problem Sets
Seminars

| Labaratary Work
|| Midierm Exam
[{ Final Exam

e —

Ll
%
200%
20
50%

Students must pass the lab and the final examinotion to

[ ey course,

Reguired Texts

E L'I. }Elﬂ:ﬂ.ﬂﬂ'. Engineering Mechanics, Statics and Duvnamics, Sth Fdision
David Halliday, Robert Resmck and Jearl Walker: Punclamentaly of Phosics, Sth Edition
University of Alberta: Plysies Laboraiony Manual

Materials

| 3.5 Hloppy disks
. Enginecring paper
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PCI310 - Mechanics

Lecture Schedule - Winter 1999

TOPIC

TIME
(Days)

CONCEPTS TO BE LEARNED

Introductory Material

1

Historical survey, fundamental quantities, idealizations,
geometry, triponometry and calculos review

Kinematics of Rectilinear
Motion

Absolute motion along a line, position, speed,
displacement, velocity and acceleration; constant and
variable acceleration; graphical methods

Kinematics of Planar Motion

Fosition, displacement, velocity and acccleration
vectors, Cartesion components; projectile motion;
normal and tangential components; absolute dependent
motion; relative motion

Dvnamics of & Particle

Newton's laws for a single particle, inertial frames of
reference; Newton's law of universal gravitation:
friction, Cartesian ¢component, normal and tangential
m:rnpnnenu., circular motion; central force motion

Systéms of Particles

Internal and external forces, center of mass and gravity,
e:-:lensmn of Newion's laws to a system uf particles

Work and Energy

Wnrl: done by a force; Principle of Work and Energy for
a Particle; system of particles; power and mechanical
l.‘:fﬁclunc}r_ conservative forces, potential enerpy, Law of
Conservation of Energy

Lingar Momentum and
Impulse

Definition of linear momentum, Principle of Impulse
and Momentum; systems of particles, Conservation of
Linear Momentum for a system of particles, collisions

Introduction to Rigid Body
Dynamics

Rigid bodies; angular displacement, velocity and I
acceleration; kinetic energy; moment of inertia; moment |
of o force; Newton's laws for rotational motion I

Angular Impulse and
Momentum

Definition of angular momentum and impulse; Principle
of Angular Impulse and Momentum; Conservation of
Angular Momentum; angular momentum of a rigid body




PCITI0 Froblem Seia Hmﬂm.mrc.mm_mmmumymn]:W{_‘.L;lppummj

PC1310 - Mechanics
Assignment Schedule - Winter 1999

Assignment | Due D:tn| B ~ Problems
1 |jan19  ||Hibbeler: 1-14,1-17, 124, 12-10, 12-19
2 [Jn26 ||Hibbeler 1221, 1227, 1234, 12-54, 1262 |
3 |Feb2  ||Hibbeler: 12-81, 12-82, 12-91, 12-95, 12-104 |
| 4 [evs [lribbeler 12118, 12-126, 12-173, 12-182, 12202,
5 Feb 16  ||Hibbeler, 13-5, 13-6, 13-22, 13-29, 13-36 |
6 |Mar® |[Hibbeler 13-56, 13-68, 13-71, 1381, 13-112 |
7 [Mar16 |[Hibbeler, 146, 14-15, 14-16, 14-35, 1462 |
8 || Mar 23 I Hibbeler: 15-8, 15-34, 15-37, 15-40, 15-53
| | [Hibbeler: 15-58, 15-69, 1579
P M0 Hatiday: Cho11- 199,37
' M . Halliday: Ch. 11 - 43P, 72P, 86P
{ S % e ‘Ch.ll-llP,IEF |

Solutions to Problem Sets are in Adobe PDF format.

gﬂ They require Adobe Acrobat reader, Download it riow for Free!

Problem Set No.

Links will he activated after U af A due dates.
Lo2:3.-4.5.6.7.8,2. 10,
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PC1310 - Mechanics
Laboratory Schedule - Winter 1999

Lab. No.| Date _ ~ Title _
1  YJanuary 11/18 leration Gravi
2 [anuary 25/February 1 Kiugm__.al_h:s of Non-Uniform M':'ﬁ”“'.l
3 February 8/March 1 | Atwood's Pulley
4 |March&/15 : ]
5 March 22/20
[ Apnl 5/12 ertia

Lab reports are due one week after the iab is performed,
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PC1310 - Mechanics

Examinations

Miditerm Examination

+ worth 2095 of the course mark
* 1o be written on Thursday, 18 February, 1999
+ g formula sheet will be provided

Click to download salution to Mjdterm exam
Download the Adobe PDF version.
Final Examination

= worth 50% of the final grade
* common exam with U of A (betng armanged)
* Saturday, April 17, 1999 at 2:00 p.m.
2 hour closed book exam (U of A time restriction)
= 4 tormula sheat will be provided
inside front cover of Hibbeler

Old final exams may be downloaded here, They are in zipped Word 6.0/95 format.

| Exam
1995 Fipal Exam




