
Course Title MECH 2351 Engineering Analysis I 

INSTRUCTOR: 

Dr. V. Kumar, Engineering Building  

Engineering Bldg A106,  

x6075 or vkumar@utep.edu 

ASSISTANT: TBA 

MEETING HOURS: 
 MW 10:30 - 11:50 pm, UGLC 220 

Office hours: MW 09:00 -10:00am 

DESCRIPTION: 
Ordinary differential equations and linear algebra. 

  

PREREQUISITES: 
Calculus II 

  

Software 
 Matlab. 

 Mathematica 

TEXTBOOKS: 
  

1. Richard Bronson and Gabriel Costa, “Schaum's Outline of Differential 

Equations”, 3rd Edition, McGraw-Hill. Required. 

2. Seymour Lipschutz and Marc Lipson “Schaum's Outline of Linear 

Algebra”, 4th Edition, McGraw-Hill. Required. 

3. Saber Elayd. “An Introduction to Difference Equations (Undergraduate 

Texts in Mathematics)”, 3rd Edition, Springer 

4. Gilbert Strang. “Introduction to Linear Algebra, Fourth Edition”, 4th 

Edition, Wellesley Cambridge Press 

GRADING: 

  

  
Tot

al 

Assignments (quizzes, paper-based and software-based homework, own learning activities)  

             In-class assessments:        20% 

             Out-of-class assessments: 20% 

Lowest 6 in-class assessments will be dropped from grading considerations. Instructor will also assign 6 

additional out-of-class assessments to replace 6 lowest out-of-class assessments. 

40

% 

Midterms (Tentative dates) 

              Midterm 1: 10%  

              Midterm 2: 10%  

              Midterm 3: 10%  

30

% 

Final Exam (Comprehensive) on  
30

% 

 

NOTE: There will no make-up exams. If you miss an exam due to a UTEP 

approved reason (see the catalog), the instructor will count the next exam as two 

scores. 

  

TOPICS COVERED 
  

1. Introduction to differential equations                        (Chapters 1 &2)  

2. Separable first order differential equations                   (Chapters 3 & 4) 

3. Exact first order differential equations                          (Chapters 3 & 5) 

4. Linear first order differential equations                         (Chapter 6) 

5. Application of first order differential equations              (Chapter 7) 

6. Second-order homogeneous differential equations with constant 

coefficients (Chapter 9) 



  

  

7. Nth-order homogeneous differential equations with constant 

coefficients (Chapter 10) 

8. The method of undetermined coefficients (Chapter 11). 

9. Variation of parameters (Chapter 12) 

10. Initial value problems  (Chapter 13) 

11. Applications of second order differential equations (Chapter 14) 

12. Linear algebra (Chapter 1-9 of book [2])    

  

   

  

MATERIAL 

Calculators: Simple scientific calculators are allowed. For example: TI-30X, 

HP33S and  HP35S. Programmable calculators or those with advanced 

functions  are not allowed. 

Laptop, stapler, paper sheet size 8.5 in x 11 in. 

COURSE OBJECTIVES/ 

EXPECTATIONS: 

 Introduction to ordinary differential equations with a focus on the 

engineering applications of first and second order linear and nonlinear 

differential equations (ODEs) with constant coefficients, both 

homogeneous and inhomogeneous; 

 Students should have a very firm understanding of the differences in 

the responses of the two types of ODEs; 

 An introduction to basic linear algebra. The students need to be able to 

pose a large system of algebraic equations as a matrix vector system; 

 Students should have an understanding of what constitutes an over 

constrained and under constrained system of equations without the need 

to get too much into rank and span concepts. This is concepts line 

number of equations number of unknowns, linear dependency and its 

manifestation and a singular system. 

  A basic introduction to an advanced programing tool (e.g. Matlab 

and  Mathematica); the students at the end of the class should be 

comfortable solving calculus based problems using one of those 

programs; 

ATTENDANCE POLICIES: 
Attendance will be taken randomly through the semester. A student will be 

dropped from the class if he/she has more than three absences. 


