
This document contains the syllabus and other first-day information for… 
 

INTRODUCTION TO CONTINUUM MECHANICS 
ME EN 5530 (for upper-division undergraduates)  

and 
CONTINUUM MECHANICS 

ME EN 6530 (for graduates) 
 
The official syllabus (draft) begins on page 2. As a “teaser,” it helps to offer a more 
informal description of the course. Continuum mechanics is a general term for the 
equations governing material deformation and the forces or stresses required to achieve 
that deformation. Elementary courses in mechanics of materials often assume that 
materials are linearly elastic, which is a lousy assumption except when strains are 
extraordinarily small. Elementary mechanics courses also assume that the geometry is 
simplistic (e.g., simple beam or truss) and that the internal deformations are magically 
known (such as when it is assumed in beam theory that plane sections remain plane). 
Continuum mechanics, on the other hand, does not make these kinds of assumptions. 
Continuum mechanics allows deformations to be arbitrarily large and material response 
to be nonlinear and dissipative. Elementary mechanics is shown to be a special case of 
this more general theory. 
 
A course on continuum mechanics carefully develops the equations that govern general 
deformations. We will not cover methods for actually solving those equations, which is 
the subject of other courses such as PDEs and the Finite Element Method (FEM).  Even if 
you never take an FEM course, your knowledge of Continuum Mechanics will make you 
a much better FEM user because you will know the equations that the FEM code is 
solving, and you will understand why the code requires certain inputs. You will also 
understand the meanings of the code outputs and be prepared to run verification tests of 
the code before launching naïvely into full-scale simulations that you can’t trust.  
 
At least one fourth of a Continuum Mechanics course is a mathematics course on tensor 
analysis. Learning it opens up the world. You will find that the same concepts crop up in 
virtually every aspect of engineering analysis. At its core, tensor analysis is an 
application of general techniques for dealing with many variables at once, each of which 
depends on many other variables – for example, six stress components depend on six 
strain components and other things such as temperature and materials processing 
variables, all of which vary in space and time. Tensors help manage the chaos. 
 
This introductory Continuum Mechanics course does not cover specific material models 
in much depth. Instead, it covers general principles such as frame-indifference and 
thermodynamics that apply to all material models. Advanced constitutive modeling 
would be the subject of a subsequent course that has this course as a pre-requisite. 
 
Note: this course was formerly listed as ME_EN 7510, but it has been changed to ME_EN 5530/6530 for 
several reasons. First, other universities frequently offer Continuum Mechanics as a “blend” course 
available to both upper-division undergraduates and first-year graduates. Second, this change 
accommodates more advanced topics at the 7000 level through development of a new course in Nonlinear 
Material Behavior that will require ME_EN 6530 as a prerequisite. 



ME EN 5530 INTRODUCTION TO CONTINUUM MECHANICS 
ME EN 6530 CONTINUUM MECHANICS 

Spring 2009,  Tues & Thurs 03:40 PM-05:00 PM ,  WEB 1248 ,     3 credit hours 
Course materials and assignments distributed via  Blackboard Vista 

 
 
Instructor: Rebecca Brannon, 2134 MEB, brannon@mech.utah.edu, 801-581-6623 (Cell: 801-662-8340) 
Office hours: Tues & Thurs 10:00-12:00 (or by appointment, or drop-in if instructor is available) 

 

Course descriptions and prerequisites 

5530 Introduction to Continuum Mechanics (3) Meets with ME-EN 6530. Prerequisites: ME 
EN 3300, MATH 2250, and upper division ME EN status. 
   Introduction to Cartesian tensors, state of stress, kinematics of deformation. General 
principles of mechanics and thermomechanics. Constitutive equations of large-
deformation elasticity, and introduction to inelasticity. 

6530 Continuum Mechanics (3)     Meets with ME-EN 5530. Prerequisites: ME EN 3300, 
MATH 2250, and graduate status, or permission of instructor. 
   Tensor analysis, state of stress, kinematics of deformation. General principles of mechanics and 
thermomechanics. Constitutive equations of large-deformation elasticity, and introduction to 
inelasticity. Extension of lecture material through supplemental reading with practice problems. 
Independent survey reading and critique of contemporary topics in continuum mechanics. 

 

Textbook:  
An Introduction to Continuum Mechanics with Applications, by J. N. Reddy, Cambridge University 
Press, 2008 (ISBN #978-0-521-87044-3).  

 

Grading: 
(H) Homework       50% 
(E1) Midterm Exam #1      25% 
(E2) Midterm Exam #2      25% 
 (F) Final Exam (Tues, May 5, 2009, 3:30 – 5:30 pm)    50% 
TOTAL=         150% minus 25% from two lowest = 100% 

 
Formula: SCORE = (50H+25 E1+25 E2+50F – 25L1 – 25L2) / 100, where L1 and L2 are your lowest two 
scores among the above four categories (each of which are themselves on a 100 point scale). This formula 
allows you to completely bomb the exams (even get zeros) without hurting your chances of getting an A in 
the course (if your homework and final are A’s).  Poor performance in the homework or final will hurt your 
score because their weights can’t reduce to zero, but the harm can be significantly mitigated by good 
performance in midterm exams.  The score is assigned a letter grade according to the following table. 
                                
   0-59|60-62|63-66|67-69|70-72|73-76|77-79|80-82|83-86|87-89|90-92|93-96|97-100| 
   E   |  D- |  D  |  D+ |  C- |  C  |  C+ |  B- |  B  |  B+ |  A- |  A  | A    | 

 
The instructor reserves the right to lower the score required for any letter grade. There is no curve. 



Course Objectives: By the end of this course, you are expected to... 

1. Demonstrate knowledge of the physical meanings, principles, and mathematics of 
continuous media represented as solids, liquids, and gases. 

2. Formulate and solve simplified problems using the language and methods of 
continuum mechanics. Be able to combine distinct concepts and to introduce 
reasonable assumptions when faced with ambiguity in data or instructions. 

3. Set up and discuss solvability of complicated continuum boundary value problems.  
(A Continuum Mechanics course focuses on obtaining a well-posed complete set of equations. Except in 
simplistic cases, actually solving them is the subject of other courses such as PDEs and FEM) 

4. Articulate basic principles and equations applicable to all constitutive models. State 
capabilities and limitations of the specific constitutive models covered in this course. 

5. Articulate the applicability limits of continuum mechanics. 

6. ME EN 6530: Be able to independently build upon lecture topics by solving problems 
in supplemental reading materials. Be able to locate and critique continuum 
mechanics manuscripts in the open literature. 

 
Homework Policies 
A homework assignment is a set of problems.  A problem of median difficulty is worth 100 points. Easy 
problems are worth less. Hard problems are worth more.  A homework problem will be given a grade of zero if it 
is incoherent or if it fails to follow the following format: 

Problem: What is given, and what is required? 
Solution: word explanations must accompany each equation and the final result should be boxed. 
Discussion: How might the result be used? Is the answer reasonable?  Discussion includes “sanity checks” that 

note features such as: the magnitude and sign are reasonable, the solution reduces as expected in a 
special case, all steps in the derivation obey indicial notation rules, the same solution is obtained in 
two very different ways (e.g., by hand and by using math software), the physical units are correct, etc. 
You can even say that your answer agrees with a similar problem found online (URL must be given) 
or your solution agrees that of a fellow student (whose name must be given). 

 
The use of symbolic software (Matlab, Mathematica, Maple, etc.), as well as collaboration on concepts and procedures 
is expected, encouraged, and occasionally even required. Collaboration does not sanction copying. You are allowed to 
submit only work that you have completed individually. Submitting any work that is not the result of your own effort is 
considered cheating.  Academic misconduct may result in a failing grade, dismissal from the program or the University, 
revocation of the student’s degree or certificate, or other sanctions. See the Student Handbook for further details. 
 
Late homework policy: Unless otherwise announced, homework is due one week after it is assigned. Late 
homework is not accepted. To make up for this tough stance, the following strange formula will be used: 

homework grade (on scale from 0 to 100) 50 1 Exp
h h

H H h

⎡ ⎤−⎛ ⎞= + − ⎜ ⎟⎢ ⎥−⎝ ⎠⎣ ⎦
,  

where h is your total amassed homework points and H is the total number of available homework points. 
Suppose, for example, that you earn 74% of the available homework points (h=0.74H). Rather than getting 
a “C” by a conventional grading scale, the above formula would improve your homework grade to a “B”. 
The bonus and resubmittal policies (below) further compensate for the “no late homework” policy.  
 
Bonus policy: Can you boost your grade by doing extra work? Yes, but not at the end of the semester as a 
last-minute attempt to fix a low grade. Bonus points will be awarded for extra work if it is… (1) clearly 
beyond the scope of the assignment, (2) relevant to the assignment, and (3) handed in with the assignment.  
 
Resubmittal policy: Students may request resubmitting a homework problem to recoup as many as 90% of 
missed points if the initial score was at least 20% and if the request is made within one week of when the 
assignment is first returned to students. Resubmitted work is due one week after the resubmittal request is 
granted. No more than a total of 500 raw homework points may be restored over the entire course as the 
result of grade changes under re-submittal. That’s worth about five problems, so use this option judiciously 
only on problems that were significantly fouled up. 



 

Sequence and relative emphasis of topics in this course 

emphasis Topic Reading 
2% (2%)* Introduction to continuum mechanics chap. 1 
24% (13%)* Vectors and Tensors  chap. 2 
20% (13%)* Kinematics chap. 3 
10% (7%)* Stress measures chap. 4 
15% (9%)* Balance and conservation laws chap. 5 
9% (8%)* Constitutive equations chap. 6  
8% (24%)* Linearization theory with applications in elasticity chap. 7 
8% (16%)* Fluid mechanics and heat transfer chap. 8 
4% (8%)* Material nonlinearity and path dependence chap. 9 
 * Different emphasis based on pages devoted in textbook. 

 

Important dates 

First lecture Tues,  January 13 

Last day to register without a permission code Mon,  January 19 

Informal student feedback survey #1 Tues, January 20 

Last day to drop (delete) classes  Wed,  January 21 

Last day to register, elect CR/NC, or audit classes Mon, January 26  

Midterm EXAM #1 Thur, March 12 

Last day to withdraw from classes Fri,  March 6 

Spring Break Mon.-Sat, March 16-21  

Informal student feedback survey #2 Tues,  March 31 

Midterm EXAM #2 Thurs, April 23 

Last day to reverse CR/NC option Fri, April 24 

Last lecture (final informal feedback survey) Tues, April 28 

Comprehensive final exam Tues,  May 5,   3:30 – 5:30 pm 

Grades Available Tues,  May 19 

 

NOTICES:  

The above dates are are provided only for convenience. For official dates, refer to the 2009 academic 
calendar at http://www.sa.utah.edu/regist/calendar/datesDeadlines/Spring2009.htm. The instructor 
retains the right to revise this syllabus, with the proviso that students retain a right to reasonable notice of 
changes.   

 
The following COE guidelines are available at the COE website, http://www.coe.utah.edu/current-undergrad/policies_appeals.php . 





STUDENT SURVEY  
 
This form will be handed out two or three times during the semester.  
 
Instructions:  Circle the number corresponding to your response:  
  5=strongly agree     4=agree      3=neutral      2=disagree      1=strongly disagree.   
  
 
1. The pace at which the course is proceeding is appropriate.     

5     4     3     2     1      COMMENTS:   
 
2. The prerequisites for this course are reasonable.      

5     4     3     2     1      COMMENTS: 
 
3. I (student) know the prerequisite material well enough to focus on new material. 

5     4     3     2     1      COMMENTS: 
 
4. The instructor's use of class time is effective in helping me understand the material covered.  

5     4     3     2     1       COMMENTS: 
 
5. The textbook and/or lecture notes are useful for learning the material covered.   

5     4     3     2     1    COMMENTS: 
 
6. Homework problems are assigned in proper quantities and are of proper difficulty. 

5     4     3     2     1     COMMENTS: 
 
7. The first midterm exam was a fair representation of subjects covered and was graded fairly. 

  5     4     3    2     1    COMMENTS: 
 
8. The instructor is respectful when pointing out issues or problems with student performance 

  5     4     3    2     1    COMMENTS: 
 
9. I believe that my knowledge of this subject will significantly help my professional career.      

5     4     3     2     1      COMMENTS: 
 
10. I (student) am happy with the effort I have put into this course to date.      

5     4     3     2     1      COMMENTS: 
 
11. I (student) am happy with my performance in this course to date.      

5     4     3     2     1      COMMENTS: 
 
 
 
 
If I could change one thing about this course (and, of course, if I could justify the change to the 
taxpayers who subsidize this public institution) it would be... 
 
 
 
 
IS THIS SURVEY MISSING ANY IMPORTANT AREA FOR FEEDBACK? 
Please include additional comments, concerns, or suggestions on the back of this page. 



ME EN 5530/6530 (CONTINUUM MECHANICS)  
Student information & affirmation sheet 
 
Student’s Full Name (print legibly): _________________________________________ 
Name I prefer to go by: ___________________________________________________ 
UID: _________________________________________________________________ 
Email address: __________________________________________________________ 
 
I certify that...  
 

 I have been given the course information (syllabus), which includes instructor contact 
information, prerequisite requirements, course objectives, evaluation methods, 
grading policy, course description, important dates, tentative topics list, and the 
College of Engineering Guidelines.   

 I understand the course objectives that are listed in the syllabus.  

 I understand that the instructor retains the right to revise the syllabus, with the proviso 
that students retain a right to reasonable notice of changes. 

 I have satisfied the pre-requisites for taking this course as they are listed in the 
syllabus.  

 I understand that each homework assignment must be legible and follow a format of 
(1) problem statement, (2) solution with words explaining each equation, and (3) 
discussion of the result. 

 I understand that some homework assignments might require math software of my 
choosing (Mathematica, Maple, Matlab, Python, etc.) and that a portion of the lecture 
time will be used to provide beginner’s instructions on the use of such software. 

 
 
(OPTIONAL) What I hope to learn from this class (Grads: list areas of research 
that you hope will be emphasized in classroom examples and applications): 
 
 
 
 
 
 
 
(OPTIONAL) What I hope will NOT be part of this class (e.g., excessive use of 
PowerPoint slides for lectures, too much fluids at the cost of solids, thermo, etc.): 
 
 
 
 
 
 
___________ __________________________________ ________________ 
Name Signature Date 


