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PHYS 352      Faculty of Science / Physics  3 

COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 
Special Relativity and Classical Fields 

COURSE DESCRIPTIVE TITLE 
 

CALENDAR DESCRIPTION:  

Originally devised by Einstein as a way to explain the electrodynamics of moving bodies, Special Relativity has now 
become an integral part of our understanding of fundamental physics at all levels. Armed with only the concept of 
invariance of physical laws under certain transformations, students will discover that length and time are no longer 
absolutes, but depend on the relative velocity of observers. The three dimensions of space and one dimension of time 
now become part of a larger structure, which is four-dimensional space-time. In order to understand how objects 
behave in space-time, students will be introduced to the mathematics of tensors, where they will find the more familiar 
vectors and scalars as special cases of these mathematical objects. The techniques learned can then be extended to 
understand how classical fields like electromagnetism arise, and give further insight as to the connection between 
electric and magnetic fields.  

 

PREREQUISITES: PHYS 221 and PHYS 381. 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces: n/a        
(b) Cross-listed with: n/a        
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 75 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory:       Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 24  
Student directed learning:       Hrs  Expected frequency of course offerings: Once every two years  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 

COURSE IMPLEMENTATION DATE: September 2002 
COURSE REVISED IMPLEMENTATION DATE: September 2013 
COURSE TO BE REVIEWED: May 2018 
(six years after UEC approval) (month, year) 

Course designer(s): Rob Woodside (original), Jeff Chizma (revisions)  
Department Head: Norm Taylor   Date approved: December 6, 2012  
Supporting area consultation (Pre-UEC)   Date of meeting: March 2, 2012  
Curriculum Committee chair: Norm Taylor   Date approved: April 20, 2012  
Dean/Associate VP: Ora Steyn   Date approved: May 4, 2012  
Undergraduate Education Committee (UEC) approval   Date of meeting: May 23, 2012  
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LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Explain time dilation and length contraction in terms of the constancy of the speed of light 
• Determine the relative velocity between objects when they are moving at speeds approaching c 
• State the assumptions behind the development of Special Relativity (SR), and have a knowledge of the various 

paradoxes which arise (and possible resolutions) 
• Perform basic tensor analysis in Minkowski space involving tensor ranks of 0, 1, 2, 3 or more 
• Derive the famous E=mc2 relationship, with an understanding of what it actually means 
• Utilize the Lorentz transformations within the algebra of tensors, and be able to apply them to classical fields 
• Provide explanations as to the relationships between the electric and magnetic fields as a consequence of SR    
• Extend the basic ideas regarding tensors in flat space-time (SR), to the more general cases of curved space-

time (GR)  
• Discern how relativistic and classical calculations differ, and know the circumstances under which each is valid  
• Begin the study of Einstein’s theory of gravity, General Relativity, in the follow-up course Physics 452. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

The course will be taught using lectures, seminars, presentations and projects. Problems will be assigned and marked 
on a regular basis. 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: [Textbook selection varies by instructor. Examples for this course might be:] 

F. French, Special Relativity, CRC press, 1968 
Schwarz & Schwarz, Special Relativity:  From Einstein to Strings, Cambridge University Press, 2004 
 
SUPPLIES / MATERIALS: 

      
STUDENT EVALUATION: [An example of student evaluation for this course might be:] 

Assignments:  30% 
Term Test:  20% 
Final Exam:  40% 
Presentation:  10% 
 
COURSE CONTENT: [Course content varies by instructor. An example of course content might be:] 

1. Classical mechanics and Cartesian tensors (index notation) 
2. Inertial and Non-inertial coordinate systems 
3. Galilean relativity and Galilean transformations 
4. The constancy of the speed of light, and the Lorentz transformations 
5. Time dilation, length contraction, relativistic mass and energy 
6. Covariant and contravariant tensors and the Einstein summation convention 
7. Relativistic velocity addition, relativistic kinematics and dynamics 
8. Consequences of charge conservation and the relationship to the electromagnetic field within tensor analysis 
9. The electromagnetic field tensor, and the idea of gauge invariance 
10. Extending the basic ideas of tensors in Minkowski space to that of more general Riemannian spaces 
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