CHE037
Applied Mathematics for Chemical Engineers

INSTRUCTOR: 

Dr. Ali Elkamel

Office: DWE 2506

e-mail: aelkamel@cape.uwaterloo.ca
Telephone: (519)888 – 4567 ext 7157

CLASS SCHEDULE

Mondays:

9:30   – 10:20 a.m.  RCH 308

10:30 – 11:20 a.m.  RCH 308

Fridays:

1:30 – 3:20 p.m. DWE 2527

OFFICE HOURS: 
Monday: 12:30 – 1:30 p.m.

Wednesday: 12:30 – 2:00 p.m.

Friday: 3:30 – 5:00 p.m.

ONLINE COMMUNICATION:

Information for the course can be accessed at: http://chentserver\courses\Che037\index.htm
This web site will be used to maintain course communication. Virtually all assignments and handouts will be posted on the web page. 

If you need help outside of office hours, please send an email with the question or with a request to schedule an appointment. Your questions along with answers by your instructor will be posted on the course web site for every student to benefit from.

TEXTBOOK: 

Applied Mathematical Methods for Chemical Engineers
By: Norman W. Loney

CRC Press
USEFUL REFERENCES:
1. Greenberg, M.D., “Foundations of Applied Mathematics”, Printice Hall.
2. Hildebrand, F.B., “Advanced Calculus with Applications”, Prentice Hall.
3. Kreyszig, E., “Advanced Engineering Mathematics”, Wiley.
4. Zill, D.G. and R. Cullen, “Advanced Engineering Mathematics”, PWS-KENT.
5. Lopez, R.J., “Advanced Engineering Mathematics”, Addison Wesley.
6. O’Neil, P.V., “Advanced Engineering Mathematics”, PWS-KENT.
7. Rice, R.G. and D.D. Do, “Applied Mathematics and Modeling for Chemical Engineers”, John Wiley & Sons.
8. Mickley, H.S., T.K. Sherwood, and C.E. Reed, “Applied Mathematics in Chemical Engineering”, McGraw-Hill.
9. Wylie, C.R. and L.C. Barrett, “Advanced Engineering Mathematics”, McGraw-Hill.
10. Bird, R.B., W.E. Stewart, and E.N., Lightfoot, “Transport phenomena”, John Wiley & Sons.
11. Carslaw, H.S. ad J.C. Jaeger, “Conduction of Heat in Solids”, Clarendon Press, Oxford.
12. Crank, J., “The Mathematics of Diffusion”, Clarendon Press, Oxford.
13. Abramowitz, M. and I.E. Stegun, “Handbook of Mathematical Functions with Formulas, Graphs, and Mathematical Tables, Dover Publications, Inc.
14. CRC Standard Mathematical Tables.

COURSE OUTLINE:










Reading Assignment
1. Differential Equations





Chapter 1
a. Course Introduction

b. Definitions
c. Examples from Chemical Engineering

2. First Order Ordinary Differential equations
       
   
Chapter 2 
a. Linear Equations

b. Nonlinear Equations

· Separable Equations

· Exact Equations

· Homogeneous Equations

c. Problem Formulation
3.  Linear Second Order Ordinary Differential Equations
      
Chapter 3 
a. Fundamental Solutions of the Homogeneous Equation

b. Homogeneous Equations with Constant Coefficients

c. Nonhomogeneous Equations

d. Variable Coefficient Problems

e. Initial Value Problems

f. Laplace Transforms

g. Series Solutions

h. Applications
4. Sturm-Liouville Problems and Orthogonality                         
Chapter 4 
a. Classification of Sturm-Liouville Problems

b. Eigenvalues and Eigenfunctions

c. Eigenfunction Expansion

5. Fourier Series and Integrals  




Chapter 5
a. Fourier Coefficients

b. Cosine and Sine Series

c. Convergence of Fourier Series

d. Fourier Integrals
6. Partial Differential Equations   




Chapter 6
a. Classification and Boundary Conditions

b. Method of Characteristics

c. Separation of Variables

d. Similarity Solution

e. Laplace Transforms

7. Applications of Partial Differential Equations in Ch. Eng.

Chapter 7
HOMEWORK:

Homework is an essential element in learning the type of material being taught in this course. Problems will be assigned regularly, either from the book or as hand-outs. We will solve all problems in class or in supplemental tutorial sessions. To maximize your learning in this course, you are urged to solve all problems prior to their due date; after which the problems will be solved in class or in a tutorial session. Tutorial sessions will be announced as the semester progresses and as the need arises.
READING ASSIGNMENTS:

For each lecture you should plan to spend two hours of reading your notes, handouts, and books. The best time to study is the same day as the lecture, so that no unclear points remain. Not keeping up is a sure way of failing to meet the course objectives.

EXAMS and QUIZZES:

All exams and quizzes will be closed books, closed notes, unless otherwise indicated. Remember that according to university regulations the penalty for dishonesty is severe: at least failure of the course (not just the exam). Make-up exams will not be given. Any student who cannot take an exam as scheduled must make special arrangements with Dr. Elkamel before the exam is given.

The midterm and quizzes are scheduled to be in class on the dates indicated below. The final examination will cover all material in the course, including any new material since the last quiz. The final exam time and location will be announced later.

Quiz # 1:

May 20

Quiz # 2:
 
May 30

Quiz # 3:

June 27

Quiz # 4:

July 14

Midterm # 1:

June 16

COURSE GRADING:

Homework + Attendance
:
5%

Quizzes


:
15%

Midterm


:
30%

Final



:
50%

Grades are assigned on the basis of the final class average. I do not use a predetermined scale. 

In grading quizzes and examinations, the emphasis will be on a correct approach to the problem. A numerically correct answer derived from an unsound approach will receive little credit.

Remember …..The teacher’s job is to serve the student. If something is unclear to you, please ask.

“To ask is a moment of shame, not to ask is an eternity of shame” – A Japanese Proverb.

