w

fogastionts Offt
Grande Prairie /
Regional Gollege Department of Science

PC 1310 MECHANICS 4.3(3-22-3/2) UT{4.3) Fall Ei"‘l
U of A Equivalent - EN PH 131
Course Infarmation

Calendar Deseription:

PC 1310 Mechanics A3 I-1-L.5) UT(4.3) Kipssmathos sl Fyansss. af panicles; gravization, work sod sresgy, linder mesmestan
AU Mkl e of pemicke imrodustion w dyiamscs of rigid bodiet. This course i iniended i Enginoering studenia,

Prerequisite:  Math 30, Math 31, Fhysics 30

Corequisine: hA LDOG

Instruclon Cr_ taime P. Saniiago
F0%, 530-2845

Lescture: M IO - 150 po, J226
TR FA0 - (20 am, T226

Latgratony, T T00- 3350 p o, JIO3

Saminar T 1:300- 230 pom., JH0] (Seclion 52)
] 230 2030 pome, TIN (Section 51}

Frimary Textbook; Engineering Mechanics, Statics and Dynamics, 6th Edition
by B C. Hibbeler (Machillan)

Secondary Textbook, Physics for Scicotists and Enginecrs, 3rd Edition, Updated
Version
by B, A, Serway [Saundzrs)

Laboratory Manual; FHYSICS Laboratory Manual

ENPH 13 PHYS 137/140/148
by Pliysics Department, University of Alberia (MeGraw-Hill
Fyerson)

GRANDE PRAIRIE. ALEEATA CANADA TEV4CH = TELEPHONE (403} 530-2045 & FAX {4003) 530.2832




Textbimnks:

Althongh there are two textbooks for this course, they are used for other courses as well  Hibbeler is nsed
for EG 2300 and MEC E 250 (1) of A) Serway is also used for PC 1370 and FC 2380 (Physics 238 at U of A).
The lecture wall follow the notaleon wed Ly Hibdxder,

Marking:

Students must pass the laboratory course in order (o pass the course. A student wha fuils to pass the
laboratory course must repeal the entire course  Studenis who have previously taken the course and passed the
lzbaratory companent with at least 65%, may choose not 1o repeat the lab,

We are making ammangements to have a common final examination with the Faculty Engineering, U of A.

Re-writing of the final examination may be allowad in special circumstances under rules approved by the
College.

Seminars:

Students will be required to solve 2 1o 3 problems to be handed in a the end of the 1-hour poniopd. Help in
toing these problems will be available from the instructor. Students absent dusing seminars will receive 3 mark of
zero unless excused by the instructor for valid reasons. If a seminar session is canceled due to weather, fire alarms,
andfot other College sangiioned activities, students in the canceled seminar will o be required to hand them in
for marking, Approprisle adjustments will be made to their grades. Senunar problems are the same as U of A's
whenever possible,

Assipmmenty;

There will be approximeately 12 problem sets in this ¢cowrse.  Assignments are normally due Tuesdays.
Consult with detailed calendar worksheet Tor oxact due dates. The actual number of assipnments and their dues
dates may change depending on class progress.  Appropriate adjustments will be made 1o take into corsideration
tapics already covered [n the lecture, Problem sets will be the same as U of A5 when passible excep for two sets,
Althe U ol A, only 10 problem sets are normally assigned,

Laboratory;

Laboratory work is pecformed every otber week {aleernating with chemistry laby, At any tim, half the
class will be doing the physics lab while Lhe other balf will be doing the chemistry bbb, There is no final exam 1o
the Iab. Lab mark is 1otally based on Iab reports,

Labaraiory reports are due al the end of the period. No late reports will be accepted, Lab reparts should
be handwritten {pencils are OK) on black Physics Laboratory Books available at the bookstore A student who
Ijsses @ Lib due o ilincss or olher extreme reasons may perform the Tab at a different time if Uie kb equipment {or
the experiment is still se1 up or if the fab techoician ageees 1o s them up again. The lab technician has sole
discretion whether 1o s2f up the equipment again or not. If the equipment is not available anvmare and the absance
15 excused by the instructor, the student will not be required to land the Iab and histher mark adjusted actordingly,

BMidierm Examinalion:
The miidterm exam iz tentatively scheduled for clibor, 1994 i 9:30 5m i o, Midierm

examz will be writlen in e regularly assigned classtoom. There bs no provision Tor rescheduling if a stnsdent
imisses the exam.
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Final Examination:

Final exams are 3 hours Jong znd arc notmally held a the College Gvm  Dates and times will be
announced kier by the regisirar's office. Any conflicts should be reported 1o the regisimr.

PC 1310 - MECHANICS
Course Outline (1994)

A. Introductory Material (4) Seplember T6, B, M12, TI3

I Mechanies - Where doos dynamics of particles fit into the field of nechanics?
1. Brief Histoncal Survey
1 Fundamenial Quantities
- definitions of mass, length and time

4, [Ideallzations

= particles and concentraied fovces

- when can a finlie body be considered & particle”
Units of messurement
[rimenzones
MWumerical caloalation

- significant figyres
Trigonomatry and peolivetry review
Cabiulus review

- it is assuneed thot dudents know how 10 differentiate and integrate polynomial functions of

zingle variable,

ok B

B

The [Erst six items dee covered in Hibbeler STATICS, chaprer 1, sections 1.1-1.6, while similar material is
covered in Serway in chapter 1, sections 1.1, 1.3-1.7 A review of important trigonometric formulas and caleulms
us given in Hitbeler STATICS, appendic A In Seoway, similar material is piven in appendix B, sections B4, B6
and BY.

B. Kinematics of rectilinear motion of  particlke {4) Seplemiber R1LS, M19, T20, R22

L. Absolute motion of a particle along a line

1. Defimtion of position, speed, velocity and sccelerabon

3. Difference between avernpge spocd, velodiny and acoeleration amd instantanesns yaluess of speed. velocity and
deceleration.

¥ =E o= dv _d’s a=v£
di” di a’ ds
% Special case: constant acceleration, frecly fulling bodics
&, General case: vanable acceleration - solulion of problems psing separation of variables
- conzcker & = all), 4 = mv), and 3 = {2,
7. Graphical methods

This material is covered in Hibbeler DYNAMICE, chapter 12, sections 12.1-12.2, while similar material
8 collliined in Serway. chapter 3, sections 3.1-3.6. The ase of virisbke scceleration s treated briefly by Serway
seotwan o4,
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. Kinematics of planze motlon of @ particle (6], Seplember M6, T27, K29, October M3, T4, R6

Position, velosity and acceleration veclors
Vector addition and subtraction
Sealars amd magiiiomde ul @ o
Scalar (dot) product, components of a vestor
Rectangular Cartesian components
« motion of 3 projectile
t, MNormal and angential components
= general planar modion

R

V=W, n= \11 iLu.
ey

special ease: nniform circular mation { v = constant, p= conmani)
T. Absolute dépendent motion of twe or more particles

- pulley sysiems
&, Relative mbdlion of we of more particles

- relative molion along a lioe

- refative pladsir dotion

This material is covered in Hibbeler STATICS chapter 2, sections 2. 1-2.4, and chapier 4, section 4.1, and
in DYNAMICE, chapter 12, sections 12.3-12 % Thére is similar material in Servay in thapier J, sections 2,1-2 4,
chapter 7, section 7 3 and chapler 4. sections 4.1-4.6. Note the difference in notation used in the twe textbooks for
Lhe ormnl and tingentinl unit vechors,

D. Dynamics of 4 particle {3) Oviober T11, B13, M17, TI8 M24. Note that October 10 i3 Thanksgiving Day
Daliday =

1. Mewion's lows for & single particke
- defimilon of free
= mnertinl frames of reference
I, Mewion's law of gravitational aursction
- mass and wiigli
3 Frec body diagram
- equlions of motien of & single parocie
4. Redangular Cartesian components
- friction
5. Mormal and fangenial components
Moton ina cirgky; uniform ciroular mobion
Central force motion
- hepler's liws: state these Jaws in complete form but apply 10 circular orbats anly
- introduce angulir momentum of a panicle us rx p
- sigmificance of a ceniral force

o

This material is covered in Hibbeler DY NAMICE, chapder 13, sections 131, 13.2, 13.4-13.7 and friction
w5 covered in STATICS, chapter 8, section 8.1, Suniiar muderial is covered in Serway in chapier 5, sections 5 1-59
and chapler 6, seclions 6,1, 6.2 and 6.4, An introduction w gravitation and Kepler's laws {$ given in Serway
chapter |4, sections 14 1-14.6.

The midterm exam is expected to be based on material up to the end of section I, The exact details will

depend on how the term progresses.  The midterm cxam will be op Tharsday, 20 October at %:30 a.m.  The
cxam is 1% hours long.
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E. Systems of particles 1 (23 October T25, B27

|. Extension of Mewion's second faw 1o 3 systéem of particles
« definition of the system being considered
- insbenipal] aud exivrmel forces i the symem

2. Importance of the center of mass of the system of particles

3. Center of mass, cenler of gravily, and centrold

4, Center of miass of a discrete syslem of panicles.

This msterial i goveced in Hibbeler DYNAMICS, chapler 13, section 133, and STATICS chapter 9,
sections 9. 1-%.3  Similar moterial iz in Serway chaprer 9, section 9.6-9.7,

F. Work and Encrgy {3) October M3 1 November T1, B3, M7, TS

1, Work dope by a force

= spring force (Hooke's low)

= force of gravitatonal aliraction

= weight

= fraciion
2. Principle of work and energy for i single particle
Evitem of particles [1

= extension of the work-encrgy principhe fo 8 system of particles

4. Powet and mechanical efficicncy
Conservative forces and potential energy
Conzervation of mechanical energy

[F )
h

e T
£ m

This material is covered in Hibbeler DYNAMICS, chapter 14, sectlons 14,1-14.6, while similar material
is im Sorway chapler 7, sections 7. 1-7.6, and chapter 8, seclions % [-8. T and 5.9

. Linear momeniiom and mmpolse (5) Movember BI0, M14, TIS, BIT7, M21
Mote thit November 11 is Remembrance Day holiday.

1 Delimtion of lingar moneiiam
= Newlon's second law writlen in terms of [fner momentum
1, Principle of linear impuolse and momentom
- definition of the impulse of a force
3 Bystems of parbicles (1]
- extension of the principle of linear impalse and momentuwmn 1o a system of particles
4 Conservation of linear momentum for a syslem of paricles
5. Callisions
= delmition of the coeficient of resrimtion, &
« impacts with twe or more particles along o line:e=0,e=21
= speoial caves: elastic impact, ¢ = | and plastic impact £ = 0
= aldigue impact of twe particles

This material is considered in Hibbeler DYMNAMICS chapter 15 goctions 35.1-154, while stmilar

material Is considered in Serway chapler %, sections %.1-9.5. Note fhat Serway only considers perfectly elastic
collisions {¢ = |h and perfectly inelastic collimons (¢ =0} and does not consider collisions for which G =g <1,
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H. Introduction (o dynamics of a righd bods { about a fixed axis) (4) November T22, B24, M8, T29. December

ot 1a =

e B

Rz

Definition of a rgld body
Angulor displasement, velocity and acceleration wla siygid udy, hinemrics
Einetic energy of & rigid body
Drefiminon of the momend of inertia
- compitation of moment of inenia for simple bodics
Weotor cross product
Moment of 2 force aboul o point
Relation batween moment of foroe and angular dcceleration
- modmeCitts about 3 fixed point
= moments aboul the center of mass
Eguations of motion for & rigid body in planar neotion
= fres bidy dinpram

It is recommended that Serway be used for rigid body dynamics in syllabus sections H and 1

This materal s considered |o Hibbeler DYNAMICS chapter 16, sections 16, 1-16.3 and chapter 17

2

sections 17.1-17.4,  Similar nevenal is considered in Serway in chapicr 10, sections 10.1-10.8 and chapter |1,
sectoons 11.1-11.4

L

Bl =

b

Angular momentum {moment of momentum) and angular impulse (3) December R1, M3, T6

Definition of angular momentum {moment of momentum) and angular inipuse
Principle of anguiar momenium for & system of particles

Conservation of angular momentum

Angular momentum of & dgid body

Thiz materidl is considered in Hibbeler DYMNAMICS chapier 15, secotions 15,5-15.7, while similar

materinl i€ congidersd in Serway chapler 11, s=ctions 11,3-11.%

Last day of classes is December &, 1994, This ¢x1ea day 16 reserved for review andfor 1o cover unexpected delays,
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