Grande Prairie
Regional College Department of Science

PC 1310 MECHANICS 4.3(3-2/2-3/2) UT{4.2) Fall . Z_
U of A Equivalent - EN PH 131
Course Outline

Calendar Description;

PC 1310 Mechanics 4.3(3-1-1.5) UT{4.3) Kinematics and dynamics of particles: gravitation:
work and energy; finear momentum; angular momentum: svétems of particles;
mtroduction lo dynamics of rigid bodies. Prerequisite: MATH 30, MATH 31, PHYSICS
30, Corequisite: MA 1000

Instructor; Dr. Jaime P, Santiagn
J209
S3G-2ER5

Lecture: MWF  2:00 - 2:50 p.m., J229

Laboratory: T 3100 - 5:50 p.m.. J103

Seminar R 1:30 - 2:20 p.m., J226 (Section S1)
T 1330 - 2:20 pame, J226 (Section 82)

Primary Textbook: Engineering Mechanies, Statics and Dynamics, 6th
Edition, R, C. Hibbeler (MacMillan)

Secondary Textbook; Physics for Scientists and Engineers, 3rd Edition
R. A. Serway (Saunders)

Laboratory Manual: Fhysics 131/137/141/ 143 Laboratory Manual
Fhysics Department, University of Alberta
{MoGraw-Hill Ryersan)

Assignments: 11} problem sets

25% deductien per day late
Assignments more than 2 days late will not be accepted
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Detailed Course Description
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Introductory Materials (2 = B0 minute lectures)

1. Kechanics
- Where does dynamics of particles flt inta tha feld of Mechanics?

2 Historical Background
- Galilea, Newton, Euler, D'Alembaert, Lagrange, Hamifton

3. Fundamental Quantitias
- Dafinitions of mass, length and e,

4, Idealizations and Modals
= Partlcdles and concerrated forces
- When can a finile dimensioned body by considered a particle?

o Units of Measuremant

6. Mumerical caloulations
- Dimensional consistency
- Unit conversions
- Significant figures

7. Trigonomelry Review

Mathematics Review (2 -- 50 minute lectures plus 1 - 3 hour lab period)

| Soalars
- Examples and proparties

2. Vectors
- Examples {use velocity veclors)
- Right handed coordinate systems
- Mathematlcal proparties, vector addition, scalar product, vector product

3 Differantial Calculus
- functions, imits, continuity
- derivative as slope of a function
- some standard derivatives,

4, Integral Calculus
= antl-dernative, indefinite integrals,
- evaluation of integration constants
- definite imegrals, integral as area under tha curve of a funclion
- some standard inlegrals.
Kinematics of Rectilinear Motion of a Particle (4)
1. Abzolule motion of a particie along a line

2 Definition of position, displacement, velocity and acceleration vectors
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Dirraranpa between average velocily and acceleration and Instamanacus values
of valogity and acceleration; distance and speed

Wi, g O S
dac’ £t  aes’ ds

Special case, a = constam

General cage, a = constant
- Consider a = afl), a = alv), and a = &(s)

Graphical methods

D. Kinematics of Planar Motion of a Particle (5)

1.
2,

Position, displacement, velocity, and acceleration veclors

Carlasian components
- projectile motion

Mormal and tangential companents
= General planar motion

- Special casa, uniform circular motion (» = constant, v = constant)

Cylindrical components
- zeneral planar motlon

- Spacial case, circular motlon {r = constant)

Absolule depanden! motion of two or more paricies (motion subject 1o
canstraints)
- Pulley systems

Relative motion of two or mora paricles
« Belative motion along a line
- Relative planar motion

E. Dynamics of a Particle (5)

1.

2,

PC 1310

Mewdan's Laws for a Single Particle
- Definition of force
= Inerlial frames of reflerance
- Inenial mass
- When can a finite dimensioned body ba considered a partécla?

Hewion's Law of Universal Gravitation
- Historical background
= Gravitational mass
- Principle of equivalence
= Gravilational force of sphencal mass distributions
= Mazss and welght
- Accelaration of gravity, g
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3. Free body diagrams
= The equations of motion for & single paricle
4, Static and kinetic friction
L3 Rectangular Caresian componenls
&, Mormal and tangential components
T Cylindrical componenis

7. Central force motion
- Kepler's Laws of planetary motion

Systems of Particles (1)

1. Extoension of Newton's second law for syslems of particles
- Definition of the system being consideraed
= Internal and external foroes to the system

2 Importance of the center of mass of the syslem of parliclas
Determination of Center of Mass (2)

L Center of mass, center of gravily, centroid

2 Cenler of mass of a system of discrete particies

3, Center of mass of a finite dimensioned bedy. (Use of integration techniques)

4. Cenler of mass of composite bodies
Work and Energy (4)
1. Woark by a force
- Bpring force
- Gravilational force
- Wiaight
- Friclion
2, Principle of work and energy for a single paricle

3 Systems of particles Il
- Extension of work energy principle to 8 system of parlicles

4. Power and mechanical efficiency

&, conservative forces and potentizl enengy

&, consarvation of mechanical enerngy

o Work-Energy Principle with consersative and non-consenvative forcas
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Linear Momentum and Impulse (5)

Dafinifion of linear mamanlurm
- Mewlon's second law in terms of linear momenium

Principle of lnear impulss and momentum
- Definition of impulsa of a force

System of particles |||
- Exlension of principle of linear impulse and momentum 1o 3 system of
paricles

Consarvation of linear momentum for 3 syslem of paricles

Collisions
= Definition of coefliclent of resiitution, e
- Impacts with two or more particles atong a single line
- Special cases: elastic impacts, @ = 1 and plastic impacls e = 0
- OHique impacts of wo paricles

Angular Impulse and Angular Momentum {3)

1.

2.

3.

4.

Dafinition of angular momentum (moment of momentom)
Relationship between moment of a force (torque) and rate of change of angulae
momentum for 3 system of paricles
- Momenis abowl the cenler of mass
- Moments about a fixed point
Frinciple of angular impulse and anguiar momenturn for @ system of particles

Conservation of angular momenium

Introduction to Dynamics of Rigid Bodies {5)

2.

Cefinition of & rgid body

Equations of motion for a rigid body in planar maolion
= Kinematics of rolational matlan
= Free body diagram
= Definition of moment of ineria for a body
- Computation of moment of ineria for simple bodies
- Mawlon's Second Law for rotating rigld body

Kinetic energy for & rigid body

Angular momentum of a rigid body
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All laboratory reports are due at the end of the laboratory period. There will be a 25%
deduction per day late. No late reports will be accepted after two days.

Schedule
Mumber Date Expl. # Title
Sepl, 8 High School Calowlus Review

1 Sepl. 15, 22 1 Graphical Error Analysis
2 Sept. 29, Ol 6 2 Kinematics
3 OcL 13, 27 3 Accebleration of Gravity
4 MNov. 3, 10 4 Alwood's Pulley
5 Mow, 17, 24 a Collision: Ramp
i Dec. 1.8 B homent of Ineria
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