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 Required program Learning outcomes 

Year/Level Course 
Code 

Course 
Name 

 

   

A1 A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 

                

               

                

               

                

               

                

               

 

• Please tick the boxes corresponding to the individual program learning outcomes under evaluation. 
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Course Description Form 

 

1. Course Name: 
Engineering and Numerical Analysis 

2. Course Code:  
 

3. Semester / Year: 
Second semester / Second Year 

4. Description Preparation Date: 
3/4/2024 

5. Available Attendance Forms:  

 

6. Number of Credit Hours (Total) / Number of Units (Total) 

Weekly 4 hours (Total 60 hours)/ 3 units 

 

7. Course administrator's name (mention all, if more than one name)  

Lecturer Intisar Swedain Ali ( Intisar @kecbu.uobaghdad.edu.iq) 

8. Course Objectives  
Course Objectives 1.Find the solution of the first order and second order equation with 

constant coefficient  

 2. Find the summation of series finite difference techniques  

3. Find the solution of ordinary differential equation of first order by 

Euler, Taylor and Runge-Kutta methods  

4. Derive Least – Squares curve fitting procedures, fitting a straight line, 

nonlinear curve fitting, Curve fitting by a sum of exponentials. 

  5 .Find the derivatives using Newton’s forward difference formula, 

Newton’s backward difference formula, Derivatives using central 

difference formulae, Stirling’s interpolation formula, Newton’s divided 

difference formula, Maximum and minimum values of a tabulated 

function. 

 6. Derive Trapezoidal rule, Simpson’s 1/3 – rule, Simpson’s 3/8 – rule, 

and Weddle’s rules from General Quadrature formula and find the Euler 

– Maclaurin Formula of summation and The Euler transformation.  

7. Find the solution of linear systems by using Direct methods, Matrix 

inversion method, Gaussian elimination methods, Gauss-Jordan Method, 

Method of factorization, Solution of  Tridiagonal Systems. 

9. Teaching and Learning Strategies  
Strategy  

The learning and teaching strategies in the Engineering and Numerical Analysis 

module involve lectures to present theoretical concepts, tutorial for hands-on 

experience, problem-solving exercises to enhance critical thinking, case studies to 

understand real-world applications, and assessments to evaluate knowledge. These 
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strategies foster active learning, enabling students to understand and apply 

Engineering and Numerical Analysis principles effectively. By combining theory, 

practice, problem-solving, and collaboration, students develop a well-rounded 

understanding of Engineering and Numerical Analysis and gain the skills necessary to 

tackle real-world challenges in the field. 

10. Course Structure 
Week   Hours  Required Learning Outcomes  Unit or 

subject 
name  

Learning 
method  

Evaluation 
method 

1 
 
2 
 
 
3 
 
4 
 
 
5 
 
6 
 
7 
 
8 
 
9 
 
10 
 
11 
 
12 
 
13 
 
14 
 
15 

4 
 
4 
 
 
4 
 
4 
 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 
 
4 

Introduction to Engineering and Numerical 

Analysis 

Laplace transform 
 

 

Laplace transform 

 
 

Curve fitting :Least – Squares curve fitting 

procedures, fitting a straight line 
 

 

Curve fitting: nonlinear curve fitting, Curve 
fitting by a sum of exponentials. 

 

Numerical differentiation: Derivatives using 

Newton’s forward difference formula, 
Newton’s backward difference formula, 

Derivatives using central difference formula. 

 
 

Numerical differentiation: Stirling’s 

interpolation formula, Newton’s divided 

difference formula, Maximum and minimum 
values of a tabulated function. 

 

Numerical integrations: General Quadrature 
formula on errors, Trapezoidal rule, 

Simpson’s 1/3 – rule, Simpson’s 3/8 – rule, 

and Weddle’s rules, Euler 
 

Solution of simultaneous Linear Systems of 

Equations: Solution of linear systems – 

Direct methods, Matrix inversion method, 
Gaussian elimination methods 

Solution simultaneous Linear Systems of 

Equations: Gauss-Jordan Method, Method of 
factorization, Solution of Tridiagonal 

Systems. 

Solution simultaneous Linear Systems of 
Equations: Iterative methods. Jacobi’s 

method, Gauss-siedal method. 

Numerical solution of ordinary differential 

equations: Introduction, Solution by Taylor’s 
Series, Picard’s method of successive 

  



11  

approximations 

 
Numerical solution of ordinary differential 

equations  : Euler’s method, Modified 

Euler’s method, Runge – Kutta methods. 
Numerical solution of partial differential 

equations 

Numerical solution of partial differential 

equations 

11. Course Evaluation 
Quizes, mid-term exam, assignments, labs, and seminar 

12. Learning and Teaching Resources  
Required textbooks (curricular books, if any) Calculus of Finite 

Differences And 

Numerical Analysis 

by Prof. P.P.Gupta 

and G.S. Malik – 

Krishna Prakashan 

Media (P) Ltd. 

Meerut (U.P) 

(2006) 

Main references (sources)  

Recommended books and references (scientific journals, reports...)  

Electronic References, Websites  

 

 
 


