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PC 1440: Newtoninn Mechanics and Relativity

Rigira Colose

JAN T8 200

P(C 1440 and 1460 are designed for students who have committed themsalves 1o 1 career in

which physics will play a major role. Most honours and specialization students will choose this
course i the first vear.

Calendar Deseription:

PC 1440 Newtonian Mechanics and Relativily
303U

A caleulus based course for students majoring in the physical sciences, Newionian méchanies,
including kinematics, dynamics, conservation of momentum and cnergy, rolational maotion und
angular momentum: special relativistic kinematics and dynamics, inciuding length contraction.
time dilation, and the conservation ol energy and momentum in special relativily.

Prerequisites: Pure Mathematics 30, Physics 30
Corequisites: MA 1130 or MAL40 or eguivalent
Note: Credit may be obtained for only one of PC 1240 and PC 1440

Required Text: Physics for Scientists and Engineers with Modern Physics. 3™ Editien
{Extended Version)
ISBN 0-03-031716-9 |
Raymond A. Serway and Robert I, Beichner
saunders College Publishing

Supplementary Reference;  Spacetime Physies, 2" Edition, 1997
Edwin F. Taylor and John Archibald Wheeler
W. H. Freeman Publishers

Grades; Homework, quizzes, tntorials: I5%
Labaratory: 2004
Midferm Exam 200
Final Exam 459,

Note: Students must pass the laboratory component 1o pass the course.
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Course Ouiline:

1.0

2.0

Mechanics ( 7 weeks, Chapters 2 - 11, 14)

L1, VYectors (properties, oross and dol products, components and unit vegtors)
2. Kinematics in | and 2 Dimensions (displacements, velocity, acceleration)
Inertial Reference Frames

4. Newtonian Dynamies (First. Second and Third 1.aws)

5. Linear Momentum {Conservation, center of mass, collisions)

b Angular Momentum and Torgue

7. Energy (Kinetic Energy and Work, Potential Energy. Power)

Relativity {5 weeks, Chapter 39)

2.1, Failure of Newtonian Dynamics al high velocity and the constancy of the speed of
ligha

22 Finsteinian Relativity {Simultaneity Principle. Postulates)

2.3, Lorentz wanstormations of Lengths, Time Intervals and Velocitics

24, Relanvistic Dynamics: Momentum and Energy

Laboratory Schedule

L D

L

Mo

Acceleration of Gravity

Atwodd™s Pulley

Colliston of Ball: Ramp

Potential-Kinetic Energy

Rotational Maotion

Speed of Light

Bubble Chamber Photographs (must be arranged with U of A Department of Physics)
Lab Test
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