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Teatbods:

Although there ate lwo textbooks for this course, they are each used for other courses a5 well,
Hibbeder i used for EG 2300 and MEC E 250 (1) of A). Serway is also used for PC 1370 and PC 2330
(Pliyyinn 238 al Uof Al The fecire will fodlow the nolston weerd by Hibbeler,

Marking:

Students mos pass the Isboratary course in order (o pass the course. A stdent who fails o pass
the Taboratofy conrse must repest the entire course. Studénts who have previously taken (he gonrse and
piassed the laboralory component with a1 least 65% miny choose not 1o repeat the lab

Re-writing of the final examinaton may be allowed in special civcumstances under rules
approved by the College

Seminnry;

Students will be required 1o solve 2 10 3 problems 10 be handed in a1 1he end of the 1-bour period.
Help in doing these problems will be available from the instructor, Studems absend during seminars will
receive & mark of zero unless excused by the imstrucior for valid reasons. [f 2 seminar session is cancaked
due to weather, fire alarme, and'or othes College sunclioned solivities. students in the canceted seminar
will nit be required 10 hand them in for marking.  Appropriste adjustmenis will be made 10 1heir grades.
saminar problems are the same a5 U of A's when possibie,

ASTIFamEntsl

There will be approxamately 12 probles @13 in this course,  Assignments arg nonally handed
oul on Mondays and doc one week kaler. The actoal number of assignments and their doe dates will
depend on class progress. Appropriate adjusiments will be made 10 t2ke mto consideration lopics alpeady
covered mothe lechure. Prodlem sets will be the same as U of A's when possible except for tw sets. At the
Lrof A, only 10 problem seis &re normuilly assigned. F

Labuoratory:

Labaratory work is performed every two weeks alternating with chemstry lab. At aoy b, hall
the: class will be doing the physics Lab while the other half will be doing the chemistry lab. There is no
fimal exam in the lab, Lab mark @5 totally based on (ndividual isb FEpOns

Latratsey reports are duc at the end of the pesiod. Mo Eale reports will be accepled. Lab reporis
should be handwritten {pencils are OK ) on black Physics Laboratory Books available a1 1he booksiore, A
studdent who misses 4 lab due 1o tlsess or ather exireme reasons may perform the lab at a different time if
the lob equipment for the experiment s still e up or if the lab technician agrees to st them up AR
The lab technician has sole discretion whether w0 sc1 up the equipment again or wol LI the cquipiment i
nof available aaymore and the absence (s excused by Lthe instructor. the student will not be recquired o
band Lhe lsb and histher mark adjusted sccordingly,

Midterm Examination

The midier exam ks tentatively scheduoled for 21 Qorober, 1993 Mo %30 g m, to 1300 5 0m,
Writing of midierm exams will done in (he regularly assigned classrobm.  There is no provision for
rescheduling o o student misses the exam
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Final Examination:

Final exams are 3 hours long and are normally held at the College Gym.  Dates and times will be
announced later by the registrar's office Any conflicis should be reporied 1o the registrar

PC 1310 - MECHANICS
Course Outline {1993-94)

Ao Introdoctory Material (1) Seprember T7, B9, MI13, Tie

|. Mechanics - Where does dyssmics of particles 6t into the [ield of mechames?
2, Bnef Higtoncal Survey
3. Fundamentsl Duantities
- definitions of mass, length and time
4. Idealizatipns
- pariicles and concentmmted Toroes
- when can a finite body be considered o particle?
5. Units of messyrement
6. Drmensions
7. Numerical caleolation
- significant fignrés
& Trogonomelry and poomeiny rovicw
4, Caboulus reviow
= it is assumed thatl students know how 1o differentiate and infegrate pobynomial
functions of 3 single variable

The first six items are covveed in Hibbeler STATICS. chapiee |, sections 1, 1-1.6. while similar
meaerial is covered in Serway in chapter 1, sections 101, 1317 A review of impoartant rigofometric
formubae and calculus os given in Hibbeler STATICS, appendix A In Serway, similar material is given
in oppendix B, sections B4, B and BT

B, Kinematics of rectilinear motion of a purticle 14) Seplember R16, M20, T21, R23

. Absolule mation of o particle along » ling

I Definition of position, speed. velocity and acceleration

3. Difference between average spoad, velocity and acceleration and instintaneous values of speed.
velooiiy and accelerion

ds B T L dy
4 v=—, A= —=— a=v—
di di A ils

5. Special case: constant sceeleration, freely falling bodies

6. General case: varinble acceleration - solution of problems wsing separation of variables
= coseder 8 = afl), a = aiv), and a = as),

T Graphical methods

This matenial |5 covered in Hibbeler DYNAMICS. chapter 12, sections 12.1-12.2, while similar

material is contmined in Serway, chapter 3. sections 3,1-3.6, T case of variahle aceeleration is teeared
briclly by Serway in section 6.4,

4 Angust, 199 Page 3af 6




C. Kinemutics of planar motion of a particle (6, Scptember M27, T28, R30, Ociober M4, TS, BT

Position, velogily and acceleralion vecions
Yector addition and subdragtion
Zcalars and meagnitede of 3 vedlor
Scalar (dot) product, componenis of 3 vocior
Rectangular Cantesian components

- motion af & projeciile
Mormal and mngential components

- gencral planar morion

L R
f CpaL R E

o

-
-

L
V=vE,  #=ve +—a,

special case: uniform circular morsom ¢ ¥ = conslant, p= constanty
T Absodule dependent motion of two or more padiches

- palley systems
§. Relauve moson of (wo or more particles

= relative motion along 4 fins

- relative planar motion

This material is covered in Hibbeler STATICS chapter 2. sections 2 1-2 9, and chapler 4, section
4.1. and in DYNAMICS. chapter 12, sections 12.3-12.%. There is similar material m Servay in chapter 2,
sectons 2.1-2 4, chapter 7, section 7.3 and chapler 4, soctions 4, 1-4.6, Mode the diffesence tn notation
used i the fun extbooks foe the oormmd and trgendial wnit vedtors

D. Dynamics of a particle (5} October T12. 14, MIE, T19, M25. Note that October 11 18 Tlanksgiving
Dy haoliday,

. MNewton's laws for a single particle
= definition of force
» inerial frames of reference
2, Mewilon's law of gravitaiional Miraclion
- muss and weight
1. Free body desaprim
= aopistions of motion of & single particle
4 Bectangular Canlesian componcnis
« Trtion
Mormal and tangenbial compodsents
Motion ina circle; uniform circular motion
Creniral force modlon
= Kepler's lows: state these [aws in complene form but apply o circular orbits only
= iniroduce angulsr momeniim of & parlicle a8 Fa p
- significance of a ceniral force

e WP

This material is covered in Hibbeler DYTHAMICS, chapter 13 sections 13.1, 13.2, 13 4-13,7 and
Friction is covered i STATICS, chapter B, section 8.1, Similar mauerial is covered in Serway in chapter
% sections 5.1-5.% and chapler &, sections 6.1, 6.2 and 6.4. An introdoction o gravitation and Kepler's
laws is given in Zerway chapler 14, sections 14, ]=14.6

The midterm cxam is expected 10 be baved on material up to the ead of section B4, The exoct detuaily

will depend on bon the tern progresses.  The midterm exam will be on Thorsday, 21 October at
D30 am, The exam is 1% bours long,
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E. Systems of particles T (2) October T26, R28

1. Extension of MNewion's second Low to 3 svstem of panicles
- definition of the system being considersd
- imormnal And externdl forces o (he svstem

1. Imponance of the center of mass of the system of particles

Center of mass, center of yravity, and centroid

Center of mass of 4 distrete system of panicles.

#= A

This malcrial i covered in Hibbeler DY MNAMICE, chapler 13, section 133, amnd STATICS
chapter 3, sections 2,193 Sumilar materlal is in Serway chapter 9, section 9.6-9.7.

F. Work and Energy (5) Movember M1, T2, B4, M3, T

1. Work done by o fofcs

- spring force (Heoke's law)

= foree of gravitational Attraction

- wiight

= friction
2. Prneciple of work and energy for a single particle
3. Bwstem of parficles 1T

- extension of the work-energy principle (o 8 system of particles
4. Power and mechanical efficency
5. Comservative forces and polential encrgy
i Conservation of mechanscal cnergy

This maerial is covered in Hibbeler DYNAMICS, chapter 14, sections 14 1-14 6, while similar
material is in Serway chapler 7, sections 7.1-7 6, and chapler ¥, sections &, [-8 7 and 8.9,

. Lincar momentum and impolse {55 Noveimber MI5, T16, R18, M22, T23
Mote that Movember 11 is Remembrance Dray holiday

L. Deefimition of linear momssndugm
= Mewlon's second Law written in teems of linesr monentum
2. Principlc of lincar impalse and momenium
= definition of fhe impulse of 1 fame
3. Syslems of particles 11
- extension of the principle of lincar umpalse and momentum 1o 5 sysiem of pasticles
4. Conservation of linear momentum for a svsiem of parlicles
% Collisions
- definition of (he coeflicient of réstitutinn, ¢
= Impacts with two or more panticks along a line: e 2 G, ¢ = |
- speeial casess elastie impact, ¢ = | and plastic impact g = {
= obligue impact of 1wo pamicles

This material 8 comsidered in Hibbeler DYNAMICS chapler 15, secuons 15,1-15.4, while
similar weitenal 1s considerad in Serway chapter 9, scctiong 9,0.9.5, Mote thay Serway only considers
perfectly elastic collisions (e = 1) and perfecly inélistic colbsions (¢ = ) and does nod consider collisions
for whichb<g < |
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H. Introduction Lo dynsmics of a righl body { about 3 fixed axis} (4) November B25, w28, T30,
December B2

Deefinition of & righd body
Angular dispracement, vetocily and seceleration of p rigid body: kinemntics
Kinctic energy of a rigid body
Definition of the moment of mertis
= compuiation of moment of incriia for stmple bodics
Veclor cross product
hfoment of a force about 4 point
Relation between moment of force and angular scceleration
- motmenis sbout a fixed point
- moments ghoul the conter of mass
K. Equations of motwon for 3 rigid body in planar motion
- free body diagram

4= e pro=—

s R

I 35 fecommended that Serway be used for righd body thymamics in svliabos sections M asd 1,

This material is comsidered m Hibbler DYNAMICS chapier 16, sections 16.1-16.3 and
chapler 17, sections 17.1-17.4. Similar manerial is considered in Serway i chaper 10, sections 10, 1-100%
and chapter 11, sections 10.1-11.4.

L Angular momentum (moment of momenlom) and angular impulse (3) December Mo, T7. R
|, Definition of angular momentom {moment of nomenturny and angular impulse

2, Principle of angolar momentum for a system of panickes

3. Conservation of angular momentum

4. Angular momentum of a rigid body

Thes maierial s considered in Hibbeler DYMNAMICS chapder 15, sections 13.5-15.7. while
similar matenal s considered in Sevway chupter |1, sections 11.3-11.5,
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