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COURSE DESCRIPTION: 
 

In this course, the student learns the most important mathematical software; Mathematica, which is applied in different 
mathematical areas such as Calculus, Numerical Analysis, Statistics and Differential Equations. 
 

COURSE OBJECTIVES: 
 

The purpose of the course is, quite simply, to systematically teach students the basic use of Mathematica. The ideal student will have 
a desire to learn how to use Mathematica and will have continuing access to do so. 

Of course, Mathematica is a huge program; we could literally design full graduate level courses around a single command. Thus, we must 
focus the course by choosing an appropriate objective. My objective is to give students the requisite skills to confidently approach a variety of 
mathematical problems using the tools provided by Mathematica. Furthermore, I'd like to make sure that students understand the 
fundamentals, the basic structure, and the help system well enough to progress further on their own. These have been my main 
considerations in setting up the course outline. Needless to say, this could change and it is quite possible that some topics will take more than 
one session. The outline hopefully illustrates the content of the course closely enough, however. 
 

COURSE COMPONENTS (TEXT BOOK): 
 

Title : Getting Started with Mathematica 

 

Author : Cheung, Keough, Gross, and Landraitis. 

Publisher : John Wiley & Sons, Inc. 

Edition : 3rd Edition. 

Year : 2009 

ISBN : 978-0-470-45687-3 

TEACHING METHODS: 
 

1. To learn it is imperative for the student to take an active interest in their own education. To learn mathematics the student must 
read, think, and write in an analytical manner and this takes practice. Such practice is by working exercises. When troubles arise, and 
they will, the student must ask questions. Questions may be posed to the instructor or to other students in a variety of ways; online 
office hours, or in class. 

2. There are many different styles of learning. Some people gain better understanding from listening to something being explained 
orally. Some get better understanding from written material. Some like a combination of both. I do my best to accommodate various 
styles of learning. However, feel free to let me know what your learning style is so that I can take that into account when 
determining the future direction of the course. 

3. There will be required readings associated with each lecture. Most readings will be from the course text, but students are 
encouraged to seek supplementary material. Links to supplementary reading material can be accessed from the course page. 

4. Homework will be assigned each week; not to be collected or graded by the instructor. In addition, at the end of a chapter, challenge 
problems will be assigned for "work–hard "students. Furthermore, mathematical projects on real–life problems will be assigned to 
the students throughout the semester. 

5. I encourage the use of research materials as a way to supplement your understanding of the course material, as long you heed the 
following common-sense ground rules. First, you may not consult my solutions or the problems sets of other students from previous 
offerings of this course. Second, external sources may be used only to improve your own understanding. You may not quote directly 
from any source and you should not write down anything that you do not understand. When you write your solutions, you should do 
it on your own without the direct help of any external sources. If you do use external references in improving your understanding, 
please cite them !Failure to cite references will be treated as cheating and will not be tolerated. If you are diligent about citing 
references, you will come out ahead in the end. Please ensure that you understand the spirit and the letter of these rules before 
beginning any class work. 
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6. You are encouraged to work together on problem sets, especially those designated as group work. However, unless the problem set 
is specifically designated as group work, you must ultimately demonstrate your understanding of the material by writing up your 
own solutions without the help of other students or their written work. If you consult with other students (or faculty) on a problem 
set, this should be considered equivalent to consulting any other reference and should be cited appropriately. This policy will be 
strictly enforced. 

7. All assignments should be submitted electronically by e–mailing a file to the instructor by the beginning of the class period in which 
the assignment is due. The official turn–in time of the assignment will be the time stamp on the e–mail. 

8. Higher learning involves not just acquiring knowledge, but developing the ability to know what you don’t know .Among other things, 
this involves the ability to know when you do and do not have a rigorous proof or an accurate answer. One of the goals of this course 
is to cultivate your ability to perform an accurate self-assessment of your work. Hence, you are encouraged to think about and state 
accurately not only the parts that you do understand from each homework, but also the parts that you do not. Please do not muddle 
your way through proofs and other exercises in the hope that I will not read them carefully. You will get additional credit for an 
accurate self-assessment of your answer or approach. If you have gotten most of the way through a proof and just cannot complete 
the last step or even if you are missing a step in the middle but know how to do the rest, just try to write down what you have done 
so far and what it is that you don’t know how to do. This will help me to better gauge where your understanding is incomplete so 
that we can review these areas in class. It will also demonstrate your understanding of your own work. 

9. Effective learning also involves knowing where to go to get help when you realize that your knowledge or understanding of a topic is 
incomplete. This could mean consulting external references or coming to office hours. It can also mean asking a question in class 
when you don’t understand part of the lecture. 

10. I very much appreciate and enjoy getting as much feedback from my students as possible, even if it is not all positive. Please don’t be 
afraid to tell me what you think. If you want to just stop by to chat, feel free. My door is usually open, but if you could utilize office 
hours as much as possible, I would appreciate it. If you would like to make an appointment outside office hours, just call or send an 
e-mail. 

 

LEARNING OUTCOMES: 
 

1. Understand the programming environment of Mathematica. 
2. Solve different mathematical problems (symbolically and numerically) using Mathematica. 

3. Write Mathematica programs. 
 

ASSESSMENT INSTRUMENTS  
 

Allocation of Marks 

Assessment Instruments Mark 
Expected Appointment 

Date Day Time 
First Examination 15 22.11.2010 Monday 11:15 – 12:45 

Second Examination 15 22.12.2010 Wednesday 11:15 – 12:45 

Quizzes 20 Expected short exam will be on Sunday of each Week. 

Final Examination 50 23.01.2011 – 01.02.2011 

Total 100  
 

COURSE ACADEMIC CALENDAR    
 

Week Basic and Support Material to be Covered 

(1) 

Chapter 01 :Running Mathematica. 
1. Computer system. 
2. A quick tour. 
3. More examples. 

Chapter 02 :Calculator Features in Mathematica. 
1. Simple arithmetic. 
2. Output styles. 
3. Built-in constants and functions. 
4. Error messages. 
5. More examples. 

(2) 

Chapter 03 :Variables and Functions. 
1. Variables & assignments. 
2. Variables & substitution. 
3. Functions. 
4. More examples. 

Chapter 04 :Computer Algebra. 
1. Working with polynomials & powers. 
2. Working with rational functions. 
3. Working with transcendental functions. 
4. More examples. 

(3) 

Chapter 05 :Working with Equations. 
1. Equations & their solutions. 
2. Equations & numerical solutions. 

3. FindRoot & numerical solutions. 
4. More examples. 

Chapter 06 :Mathematica Lists. 
1. Lists. 
2. More examples. 



(4) 

Chapter 07 :Getting Help and Loading Packages. 
1. Command-based help. 
2. Finding help in online reference materials. 
3. Packages. 

Chapter 08 :Making Graphs. 
1. Drawing the graph of a function. 
2. Plotting multiple expressions. 
3. Style options for graphics. 
4. Exporting graphics. 
5. More examples. 

(5) 

Chapter 09 :Plotting Curves. 
1. Parametric plots. 
2. Plotting in polar coordinates. 
3. Plotting graphs of equations. 
4. PlotStyle & curves. 
5. Lot & lots of plots. 

Chapter 10 :More on Mathematica 2D Graphics. 
1. Tick marks. 
2. Grid lines, Frames, & labeling. 
3. Drawing tools in Mathematica. 

(6) 
First Exam 

Chapter 11 :Limits and Derivatives. 
1. Limits. 
2. Differentiation. 
3. More examples. 

(7) 

Chapter 12 :Integration. 
1. Anti-Differentiation. 
2. Numerical integration. 
3. More examples. 

Chapter 13 :Series, Taylor Series and Fourier Series. 
1. Series. 
2. Taylor series. 
3. Fourier series. 
4. More examples. 

(8) 

Chapter 14 :Making Graphs in Space. 
1. Graphing functions of two variables. 
2. Viewing 3-D graphics. 
3. Surfaces in cylindrical & spherical coordinates. 
4. Plotting multiple surfaces. 
5. More examples. 

Chapter 15 :Level Curves and Level Surfaces. 
1. Level curves in the plane. 
2. Level surfaces in space. 
3. More examples. 

(9) 

Chapter 16 :Parametric Curves and Surfaces in Space. 
1. ParametricPlot3D. 
2. Plotting multiple curves & surfaces. 
3. Coloring & lighting of surfaces. 
4. More examples. 

Chapter 17 :Partial Differentiation and Multiple Integration. 
1. Partial derivatives. 
2. Double & triple integrals. 
3. More examples. 

(10) 

Chapter 18 :Matrices and Vectors. 
1. Vectors. 
2. Matrices. 
3. More examples. 

Chapter 20 :Solving Differential Equations. 
1. Symbolic solutions of equations. 
2. Numerical solutions of equations. 
3. System of differential equations. 
4. Laplace transforms. 
5. More examples. 

(11) 
Second Exam 

Chapter 22 :More about lists. 
1. Displaying lists. 
2. Working with lists. 
3. Lists and their members. 
4. More examples. 

Chapter 23 :Basic Statistics. 
1. Graphical presentation of data. 
2. Numerical measures. 
3. Probability distributions. 

(12) 
Chapter 24 :Regression and Interpolation. 

1. Regression. 



2. Interpolation. 
3. More examples. 

Chapter 25 :Advanced Graphics in Mathematica. 
1. Basic two–dimensional graphic elements. 
2. The three–dimensional situation. 

(13) 

Chapter 26 :Writing Mathematica Programs. 
1. Summary of programming commands and statements. 
2. Basic programming examples. 
3. Miscellaneous comments for programming experts. 
4. More examples. 

(14) 

Chapter 27 :Animation and Manipulation. 
1. Getting started with animation. 
2. Writing animations. 
3. Manipulation. 
4. More examples. 

Chapter 28 :Random Numbers and Simulation. 
1. Random numbers. 
2. Expectation and simulation. 
3. Simulation examples. 

(15) 

Website Material: Wolfram Website. 
1. Wolfram|Alpha. 
2. Wolfram Library Archive. 
3. Wolfram Demonstrations Project. 
4. Online Free Seminars. 

(16) 
Final Exam 

 Wolfram Workbench 2.0 

 

EXPECTED WORKLOAD: 
  

On average students need to spend, at least, 9 hours of study and preparation per week for this course. 
 

ATTENDANCE POLICY: 
 

Absence from lectures shall not exceed 15%. Students who exceed the 15% limit without a medical or emergency excuse acceptable to and 
approved by the Dean of the relevant college-faculty shall not be allowed to take the final examination and shall receive a mark of zero for the course. 
If the excuse is approved by the Dean, the student shall be considered to have withdrawn from the course. 

 

MODULE REFERENCE(S): 
 

Title : Schaum's Outline of Mathematica. 

 

Author : Eugene Don. 
Publisher : McGraw-Hill. 
Edition : 2nd Edition. 
Year : 2008 
ISBN : 0071608281 

Websites: 
 

1. http://ecourse.philadelphia.edu.jo/login/index.php E–Course (Philadelphia University - Avicenna Center). Remark: The user name 
and password, if any, is the student university number. 

2. http://www.wolfram.com/  Wolfram Research: Mathematica. 

http://ecourse.philadelphia.edu.jo/login/index.php
http://www.wolfram.com/

