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Vision 

- To be one of leading mechanical engineering Departments in Iraq and the Arab 

world. 

- To combine science, Engineering principles, and moral conduct to produce 

world-class graduates. 

 

 

 

Mission 

- To provide students with quality education, and carry out basic and applied 

research.  

 

 

 

Program Educational Objectives: 

- Demonstrate their ability to integrate and apply knowledge, skills, professional 

ethics and leadership at national, regional and global levels.  

 

- Demonstrate their ability to work successfully both independently and in team 

functioning effectively as responsible professionals.  

 

- Establish themselves as distinguished professionals in industry, academia and 

other related fields.  

 

- Develop themselves in post-graduate studies in chemical engineering or allied 

fields.  

 

 

  



3 
 

Program Outcomes (ABET): 

a. An ability to apply knowledge of mathematics, science, and engineering. 

b. An ability to design and conduct experiments, as well as to analyze and interpret 

data. 

c. An ability to design a system, component, or process to meet desired needs within 

realistic constraints such as economic, environmental, social, political, ethical, 

health and safety, manufacturability, and sustainability. 

d. An ability to function on multidisciplinary teams. 

e. An ability to identify, formulate, and solve engineering problems.  

f. An understanding of professional and ethical responsibility. 

g. An ability to communicate effectively. 

h. The broad education necessary to understand the impact of engineering solutions 

in a global, economic, environmental, and societal context. 

i. A recognition of the need for, and an ability to engage in life-long learning. 

j. A knowledge of contemporary issues. 

k. An ability to use the techniques, skills, and modern engineering tools necessary 

for engineering practice. 
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Mechanical Engineering Program: Mapping PO’s to PEO’s 

 

Program Outcomes Program Educational Objective 

 1 2 3 

a √   

b √   

c √   

d √ √  

e √   

f √ √ √ 

g √   

h √ √  

i √ √  

j √ √ √ 

k √  √ 
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Course descriptions 
 

Courses are coded as follows: 

1. Course code and number 

2. Course title 

3. Parenthesized numerals, e.g., (4-3-1-3), indicate, in order, the credit hours, the 

classroom hours (1 hour = 1 credit hour), tutorial hours (credit hour = 0), and the 

laboratory hours (3 hour = 1 credit hour). 

 

Prerequisites, if any, are indicated at the course description. These have been established 

to assure an adequate and uniform background for students in advanced classes. 

Occasionally, students may feel they already have the appropriate background for an 

advanced course because of previous training, transfer credits, or credit by examination. 

 

Course Numbering System 
 

Course code = ME 

 

The number consists from 4 digits as following:- 

1000- First year 

2000- Second year 

3000- Third year 

4000- Fourth year level 

 

100- University Requirements 

200- College Requirements 

300- Department requirements 
 

Numbers from 01, 02, 03, …….etc. describes the consequence of the course in each 

requirements. 
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Graduation Requirements 
 

Requirements Credit 

University Requirements 13 

College Requirements 39 

Department Requirements 98 

ME Selective Classes 09 

Total 144 
 

 

University Requirements: 13 credit hours 
 

 

 

 

 

College Requirements: 39 credit hours 
 

Course No. Course Title rsuoh tiCred Weekly hours 

Lec. Tut. Lab 

ME 1201 Calculus I 3 3 1 --

--

- 

ME 1202 Physics I 4 3 ----- 3 

ME 1203 Chemistry 4 3 ----- 3 

ME 1204 Computer Science 3 2 1 3 

ME 1205 Calculus II 3 3 1 --

--

- 

ME 1206 Physics II 4 3 ----- 3 

ME 1207 Engineering graphics 3 2 ----- 3 

ME 2201 Calculus III 3 3 1 ----- 

ME 2202 Calculus IV 3 3 1 ----- 

ME 3201 Engineering Statistics 3 3 ----- ----- 

ME 3202 Engineering Numerical Methods 3 2 1 3 

ME 3203 Engineering Economy 3 3 ----- ----- 

  Tot

al 

39 33 6 18 

 

Department Requirements: 97 credit hours 

Course No. Course Title rsuoh tiCred Weekly hours 

ME 1101 English Language-I 3 3 

ME 1102 Arabic Language 3 3 

ME 2101 English Language-II 3 3 

ME 2102 Human Rights 1 1 

ME 2103 Democracy 1 1 

ME 3101 Ethics and Leadership skills 2 2 

 Total 13 13 
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Course No. 

 
Course Title 

 
rsuoh tiCred 

Weekly hours 

Lec. Tut. Lab 

ME 1301 Statics 3 3 1 --- 

ME 1302 Principles of manufacturing process 3 2 1 2 

ME 1303 Fundamentals of Electrical engineering 2 1 1 2 

ME 2301 Fluid Mechanics I 3 2 1 2 

ME 2302 Strength of materials I 3 2 1 2 

ME 2303 Thermodynamics I 3 2 1 2 

ME 2304 Engineering Metallurgy 3 2 2 2 

ME 2305 Fluid Mechanics II 3 2 1 2 

ME 2306 Strength of materials II 3 2 1 2 

ME 2307 Thermodynamics II 3 2 1 2 

ME 2308 Dynamics 2 2 2 --- 

ME 2309 Mechanical drawing 3 2 1 2 

ME 2310 Computer Programming 3 2 --- 2 

ME 3301 Engineering Analysis 3 3 1 --- 

ME 3302 Heat Transfer I 3 2 1 2 

ME 3303 Theory of Machines I 3 2 1 2 

ME 3304 Internal combustion engines 4 3 2 2 

ME 3305 Manufacturing Processes 3 3 1 --- 

ME 3306 Research Methodology 1 1 --- --- 

ME 3307 Heat Transfer II 3 2 1 2 

ME 3308 Theory of Machines II 3 2 1 2 

ME 3309 Gas dynamics 4 4 1 --- 

ME 3310 Electrical machines 2 2 1 --- 

ME 4301 Design of Machine Elements I 3 3 1 --- 

ME 4302 Air conditioning 3 2 1 2 

ME 4303 Power plants 3 2 2 2 

ME 4304 Mechanical Vibrations 3 2 1 2 

ME 4305 Industrial Engineering & Safety 2 2 1 --- 

ME 4306 Final year project I 3 2 1 3 

ME 4307 Design of Machine Elements II 3 3 1 --- 

ME 4308 Refrigeration 3 2 1 2 

ME 4309 Engineering Materials 3 3 1 --- 

ME 4310 Control  Engineering & Measurements 3 3 1 --- 

ME 4311 Final year project II 3 2 1 3 

  Total 98 76 36 46 

 

 

ME Selective classes 
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Course 

No. 

Course 

Title 

rsuoh tiCred Weekly hours 

ME 4301 Computational Fluid Dynamics 3 3 

ME 4302 Finite Element Method 3 3 

ME 4303 CAD/CAM 3 3 

ME 4304 Renewable Energy 3 3 

ME 4305 Fracture Mechanics 3 3 

ME 4306 Corrosion Engineering 3 3 

ME 4307 Nano-Technology 3 3 

ME 4308 Mechanics of Composite Materials 3 3 

ME 4309 Aerodynamics 3 3 

ME 4310 Operation Research 3 3 
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First Year 

 

 

Second Year 

 
 

First  Semester Second Semester 

Course Title 
Credit 
Hours 

Weekly hours 
Course Title 

Credit 
Hours 

Weekly hours 

Lec. Tut. Lab. Lec. Tut. Lab. 

Calculus I 3 3 1 --- Calculus II 3 3 1 --- 

Statics 3 3 1 --- Dynamics 3 3 1 --- 

Physics I 4 3 --- 3 Physics II 4 3 --- 3 

Chemistry 4 3 --- 3 Engineering graphics 3 2 --- 3 

Computer science 3 2 1 3 Principles of manufacturing process 3 2 1 2 

English Language I 3 3 --- --- Electric Circuits 2 1 1 2 

     Arabic Language 3 3 --- --- 

Total   20 17 3 9 Total 21 17 4 10 

First  Semester Second Semester 

Course Title 
Credit 
Hours 

Weekly hours 
Course Title 

Credit 
Hours 

Weekly hours 

Lec. Tut. Lab. Lec. Tut. Lab. 

Calculus III 3 3 1 --- Calculus IV 3 3 1 --- 

Fluid Mechanics I 3 2 1 2 Fluid Mechanics II 3 2 1 2 

Strength of materials I 3 2 1 2 Strength of materials II 3 2 1 2 

Thermodynamics I 3 2 1 2 Thermodynamics II 3 2 1 2 

Engineering Metallurgy 3 2 2 2 Mechanical drawing 3 2 1 2 

English Language II 3 3 --- --- Computer Programming 3 2 --- 2 

Human rights 1 1 --- --- Democracy  1 1 --- --- 

Total    19 15 6 8 Total 19 14 5 10 
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Third Year 
 

 

Fourth Year 

 

First  Semester Second Semester 

Course Title 
Credit 
Hours 

Weekly hours 
Course Title 

Credit 
Hours 

Weekly hours 

Lec. Tut. Lab. Lec. Tut. Lab. 

Engineering Analysis 3 3 1 --- Engineering Numerical Methods 3 2 1 3 

Heat Transfer I 3 2 1 2 Heat Transfer II 3 2 1 2 

Theory of Machines I 3 2 1 2 Theory of Machines II 3 2 1 2 

Internal Combustion Engines  4 3 2 2 Gas Dynamics 4 4 1 --- 

Manufacturing Processes 3 3 1 --- Electrical Machines 2 2 1 --- 

Engineering Statistics 3 3 --- --- Engineering Economy  3 3 --- --- 

Research Methodology   1 1 --- --- Management & leadership skills  2 2 --- --- 

Total    20 17 6 6   Total 20 17 5 7 

First  Semester Second Semester 

Course Title 
Credit 
Hours 

eekly hoursW 
Course Title 

Credit 
Hours 

Weekly hours 

Lec. Tut. Lab. Lec. Tut. Lab. 

Design of Machine Elements I 3 3 1 --- Design of Machine Elements II 3 3 1 --- 

Air conditioning   3 2 1 2 Refrigeration  3 2 1 2 

Power plants 3 2 2 2 Engineering Materials 3 3 1 --- 

Mechanical Vibrations 3 2 1 2 Control  Engineering & Measurements 3 3 1 --- 

Industrial Engineering 2 2 1 --- Elective II 3 3 --- --- 

Elective I 3 3 --- --- Elective II 3 3 --- --- 

Senior project I 2 1 --- 3 Senior project II 2 1 --- 3 

Total     19 15 6 9 Total 20 18 4 5 
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Program Outcome Curriculum Map according to ABET Criterion 
 

 Program Outcomes 

a b c d e f g h i j K 

First year-Semester 1 

Calculus -I X           

Physics -I X X     X    X 

Computer science X X  X X  X    X 

Chemistry X X     X    X 

Fundamentals of Electrical 

Engineering 
X          X 

English Language-I       X     

Human rights      X      

First year-Semester 2 

Calculus -II X           

Physics -II X X     X    X 

Statics X  X X X       

Engineering drawing X X     X    X 

Principles of manufacturing process X X X X        

English language-II X          X 

Democracy      X      

Second year-Semester 1 

Calculus- III X           

Fluid Mechanics-I X  X         

Strength of Materials-I X X          

Thermodynamics-I X  X         

Dynamics X X X  X       

Computer Programming X           

Arabic Language X           

Second year-Semester 2 

Calculus -IV X X  X X  X    X 

Fluid Mechanics-II X  X         

Strength of Materials-II X X          

Thermodynamics-II X  X         

Engineering of Metallurgy X  X         

Mechanical Drawing X X     X    X 

Third year-Semester 1 

Engineering Analysis X  X        X 

Heat transfer-I X X          

Theory of Machines-I X X X         

Internal Combustion Engines X X X         

Manufacturing Processes X X X         

Engineering statistics X  X        X 

Research methodology      X      
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Third year-Semester 2 

Engineering Numerical Analysis X           

Heat transfer-II X X          

Theory of Machines-II X X X         

Gas dynamics X  X         

Electrical Machines X X X  X       

Engineering Economy X X       X  X 

Ethics and Leadership skills      X      

Fourth year-Semester 1 

Design of Machine Elements -I X X X X X       

Air conditioning X X          

Power plants X  X        X 

Mechanical Vibrations X X          

Industrial Engineering & Safety X X X X        

ME Elective Class-I            

Final year project-I X X X X X X X X X X X 

Fourth year-Semester 2 

Design of Machine Elements -II X  X X X       

Regeneration X X          

Engineering Materials X X          

Control & Measurements X  X  X       

ME Elective Class-II X  X X X X      

ME Elective Class-III X  X X X X      

Final year project-II X X X X X X X X X X X 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 
 

ME 1101 English Language I (3-3-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course is designed to enable academic writing course which provides an 

opportunity for the students to learn and practice the skills needed for handling topics 

related to the field of study. The course emphasizes the development of academic 

writing skills as well as the ability to read and think critically. Students will learn to 

use the library and appropriate online resources to find and evaluate sources to 

inform, develop and support their ideas in term paper writing. They will also learn 

skills for reading analysis, such as comprehension and inference. 

 Recommended Textbook(s): 

Ewer J.R. & Latore G. “A Course in Basic Scientific English”, Longman Group 

United Kingdom (1984) 

 Prerequisites: 

None 

 Course Topics: 

1. The Scientific Attitude-Simple present active 

2. Numbers and Mathematics-Simple present passive 

3. Scientific Methods and the Methods of Science-Simple Past active and passive 

4. Pure and Applied Science 

5. Directed research 

6. Science and International Co-operation 

7. Efficiency in Engineering Operations (Optimum Conversion) 

 

 Program and Course Outcomes: 

1. Develop academic writing proficiency and critical thinking skills 

2. Help students to conduct effective searches of printed and electronic resources 
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3. Develop skills for correctly using external sources to support ideas in an academic 

paper/topics in civil engineering 

4. Provide students with an understanding of academic integrity (how to avoid 

plagiarism) 

5. Familiarize students with the conventions of academic papers in APA style                        

6. Support a classroom community that involves constructive exchange of ideas 
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ME 1102 Arabic Language-(3-3-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course aims at building students’ familiarity with and competence in Arabic 

literature in its various genres so as to increase their ability to appreciate literature 

and to develop their awareness of its concepts through the study of poetry, novel and 

the short story. 

 Recommended Textbook(s): 

By Topics 

 Prerequisites: 

None 

 Course Topics: 

Study the text of the Quran and analysis, In the language and spelling and rules, the 

rules of writing the hamza, Written verbatim by Arab and Za - Rules of number and 

numerical adjective, punctuation, the method of detection for words in Arabic 

Dictionaries, In the applications of grammar and language- the actor and his deputy, 

Debutante and the news Acts missing, Equated with the letters already Byproducts, 

The case and exception, Ancient literary studies, Definition of literature and its 

importance, Ages historical Arabic literature – Modern Literary Studies, Study the 

texts of poetic eras (pre-Islamic, Islamic, Umayyad, Abbasid, Andalusia), Study of 

ancient prose texts (speeches, messages), examine the texts of modern poetry and 

contemporary, examine the texts of modern prose (drama, novel, article) 

 Program and Course Outcomes: 

1. Develop academic essay writing proficiency 

2. Promote reading skills 

3. Expand academic vocabulary through reading 

4. Promote critical thinking skills 
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ME 2101 English Language II (3-3-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Civil Engineering Program. 

 Course Description: 

This course is designed to enable the students to achieve academic oral and written 

communication to the standard required at university level. The course integrates all 

the language skills with emphasis on writing, and it stimulates students’ imagination, 

and promotes personal expression. Students, in this course, are trained to apply 

critical thinking skills to a wide range of challenging subjects from diverse scientific 

topics. Course activities include writing various types of academic essays, acquiring 

advanced academic vocabulary, and getting involved in group discussions and 

debates. In addition, the course also includes other skills to consolidate the main 

skills, such as further readings in civil engineering. 

 Recommended Textbook(s): 

Ewer J.R. & Latore G. “A Course in Basic Scientific English”, Longman Group 

United Kingdom (1984) 

 Prerequisites: 

ENGL 1102 English language-1 

 Course Topics: 

1. Underdevelopment and the Sciences 

2. Sources of error in Scientific Investigations 

3. Straight and Crooked Thinking 

4. Science and the Future 

5. The Role of Chance in Scientific Discovery 

6. The Scientist and the Government 

7. Water Supplies-A Growing Problem 

 Program and Course Outcomes: 

1. Develop academic essay writing proficiency 

2. Promote reading skills 
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3. Expand academic vocabulary through reading 

4. Promote speaking ability through group discussions and debates 

5. Promote critical thinking skills 
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ME 2102 Human Rights (1-1-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Human rights objectives, The use of freedom and the right general project, The right 

of a Muslim to his Muslim brother, Parental rights, Right neighbor, The right of 

women, Human rights in the heavenly religions, Religious tolerance in Islam. The 

concept of freedom and democracy, history of democracy, the properties of 

democracy, traditional Greek democracy, its principles, modern democracy, the 

relationship between human rights and democracy, pressure groups. 

 Recommended Textbook(s): 

By Topics 

 Prerequisites: 

None 

 Course Topics: 

1. The definition of freedom and the right 

2. Origin of the right in the eyes of Islamic law 

3. Elements and Types of the Human right 

4. Rights and economic freedoms 

5. Islam and Slavery 

6. Human rights objectives 

7. The use of freedom and the right general project 

8. The right of a Muslim 

9. The concept of freedom and democracy 

10. History of democracy 

11. The properties and principle of democracy 

12. Traditional Greek democracy and modern democracy 

13. The relationship between human rights and democracy 

14. Pressure groups 
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 Program and Course Outcomes: 

1. Evaluate Human rights 

2. Accept differing views 

3. Preservation of human rights in Islam 

4. Learn what democracy? 

5. Democratic approach in Islam and its applications 

6. Evaluation of relationship between human rights and democracy 
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ME 2103- Democracy (1-1-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course is designed to give the student the definition of freedom and the right 

language and idiomatically and legitimacy of the user, Origin of the right in the eyes 

of Islamic law, Elements of the right and types of, Personal freedom, Intellectual 

freedom, Rights and economic freedoms, 

Islam and Slavery, 

 Recommended Textbook(s): 

By Topics 

 Prerequisites: 

ME 3101 Human Rights 

 Program and Course Outcomes: 

1. Evaluate Human rights 

2. Accepts differing views 

3. Preservation of human rights in Islam 

4. Learn what democracy? 

5. Democratic approach in Islam and its applications 

6. Evaluation of relationship between human rights and democracy 
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ME 3101 Ethics and Leadership Skills-(2-2-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course is designed to give the student the required skills in Administration and 

leadership that he needs in his career life 

 Recommended Textbook(s): 

By Topics 

 Prerequisites: 

None 

 Course Topics: 

1. Communication Skills 

2. Self-Administration 

3. Leadership of Life. 

4. Administration Skills 

5. Leadership Skills 

6. Thinking and Smart Skills 

7. Education Development 

8. Skills of Working Market and Commerce 

9. Marketing of Searches, Services and Ideas 

10. Making of Leaders and Leaders of Changing 

 Program and Course Outcomes: 

1. Learning Required Skills for Communications 

2. Learning Required Skills of Administration 

3. Learning required Skills of Leadership 

4. Learning Smart Thinking 

5. Evaluate education Development 

6. Learning Approach of Changing 

7. Dealing with working markets and Commerce 
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ME 1201 – Calculus I (3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Limits and continuity. Differentiation, Applications of derivatives, Integration. 

Inverse functions, Applications of the Integral 

 Recommended Textbook(s): 

Calculus, Early Transcendental By James Stewart, 6th Edition, 2008, Brooks/Cole 

 Prerequisites: 

None 

 Course Topics: 

1. The Tangent and Velocity Problems. The Limit of a Function 

2. Calculating Limits Using the Limit Laws. Continuity 

3. Limits at Infinity, Horizontal Asymptote. Infinite Limits, Vertical Asymptotes. 

Derivatives and Rates of Change 

4. The Derivative as a Function. Differentiation of Polynomials. The Product and 

Quotient Rules 

5. Derivatives of Trigonometric Functions. The Chain Rule 

6. Implicit Differentiation. Related Rates 

7. Maximum and Minimum Values. The Mean Value Theorem 

8. How Derivatives Affect the Shape of a Graph. Summary of Curve Sketching 

9. Optimization Problems. Antiderivatives 

10. Areas and Derivatives. The Definite Integral. The Fundamental Theorem of 

Calculus 

11. The Indefinite Integral and Net Change Theorem. The Substitution Rule. Areas 

between Curves 

12. Volumes. Volumes by Cylindrical Shells. Average Value of a Function 
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13. Exponential and Logarithmic Functions. Derivative and Integrals Involving 

Logarithmic Functions. Inverse Functions. Derivative and Integrals Involving Exp 

Functions. 

14. Derivative and Integrals Involving Inverse Trig Functions. Hyperbolic Functions 

and Hanging Cables. Indeterminate Forms and L’Hospital’s Rule. 

 Program and Course Outcomes: 

1. Evaluate Limits of functions using various techniques including L’Hopital’s Rule 

2. Discuss the continuity functions 

3. Identify the properties of inverse functions and their derivatives 

4. Find the derivative of algebraic, trigonometric, exponential, and logarithmic 

functions 

5. Sketch the graph of a function using the information for the first and second 

derivatives 

6. Solve problems involving applications of derivatives including, related rates and 

optimization 

7. Identify the definition and properties associated with definite integrals 

8. Solve problems using the Fundamental Theorem of Calculus 

9. Evaluate integrals using the method of substitution 

10. Solve problems involving applications of integrals including finding volume of 

solids of revolution and area between curves 
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ME 1202 – Physics I (4-3-0-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Civil Engineering Program. 

 Course Description: 

This is the first course in the two-semester sequence of calculus-based introductory 

physics courses designed to meet the needs of student majoring in Engineering. The 

course is a survey of the concepts, principles, methods and major findings of classical 

Physics .Primarily, it covers Newtonian mechanics, and thermal Physics, with topics 

include: Physics and measurement, Vectors, kinematics and dynamics of motion of 

a single particle in one and two dimensions, work and energy, system of particles, 

linear momentum and collisions, kinematics and dynamics of rotational motion, 

equilibrium of rigid bodies, and elasticity, fluid static and fluid dynamics, oscillatory 

motion, wave motion, and temperature and thermal equilibrium. 

 Recommended Textbook(s): 

R.D. Knight, Physics for Scientists and Engineers, 2nd ed., Pearson 2008 

 Prerequisites: 

Concurrent requirement with ME 1201 

 Course Topics: 

1. Physics and measurement; Kinematics of motion of a single particle in one and 

two dimensions; Kinematics of projectile and circular motion. 

2. Dynamics of motion of a single particle and multiple objects in one and two 

dimensions and Newton’s Laws; Free body diagrams; various types of mechanical 

forces; Application on the use of Newton’s Laws. 

3. Work and energy; Conservative systems and the concept of potential energy; 

Conservation of mechanical energy. 

4. System of particles; Linear momentum; Conservation of linear momentum and 

collisions; Elastic and Inelastic collisions; Center of mass. 
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5. Kinematics and Dynamics of rotational motion; Torque; Moment of inertia; 

Angular momentum; Static equilibrium of rigid bodies; Elasticity and concepts of 

stress and strain.. 

6. Phases of matter; Pressure and density, Equations of Fluid static; Equations of 

fluid dynamics: Continuity and Bernoulli’s equations. 

7. Oscillating systems; Simple Harmonic Motion (SHM) ; Energy of SHM ; Damped 

oscillations; Forced oscillations and Resonance  

8. Types of waves :Transverse and Longitudinal; Traveling waves ; Wave speed ; 

The wave equation ; Power and intensity in wave motion ;Reflection and 

transmission of wave ; The principle of superposition; Interference of waves ; 

Standing waves ; Resonance 

9. Macroscopic and microscopic description of matter; Concept of temperature and 

thermal equilibrium (zeroth law of thermodynamics); measuring temperature; 

Thermal expansion 

 Program and Course Outcomes: 

1. Describe the SI unit system and convert units. 

2. Describe the translational motion of a single particle in terms of position and 

inertial frames, inertia, velocity, acceleration, linear momentum and force. 

3. Describe the rotational motion of a rigid body using the concepts of rotation angle, 

angular velocity, angular acceleration, angular momentum, moment of inertia, and 

torque. 

4. State the Newton’s three laws of motion and apply them to solve problems on one 

and two dimensional translational motion. 

5. Represent graphically the problem of motion of a physical system using the free-

body diagram technique. 

6. Identify the forces acting on ordinary mechanical systems to be gravity and 

electromagnetism (Drag force, frictional force, normal force, etc.). 

7. State the fundamental laws of kinematics and dynamics of rotational motion of a 

rigid body and use them to solve problems on simple rotational motion. 
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8. Analyses the translational and rotational motion using a scalar approach based on 

the concepts of work, conservative and non-conservative forces, potential energy 

and conservation of mechanical energy. 

9. Describe and solve problems of the motion of many-particle system by employing 

the concept of center of mass, law of conservation of mechanical energy, Principle 

of momentum and angular momentum conservation. 

10. State the two conditions of static and dynamic equilibrium of a point particle and 

a rigid body, and use them to solve problems of static equilibrium. 

11. Describe and solve some problems on the elastic properties of materials using 

the following elasticity concepts and relations: Rigidity ; Plasticity ; Plastic 

deformation ; stress and strain ; Bulk stress and strain ; Bulk deformation and bulk 

modulus; Linear tensile stress and strain ;Young's modulus; Shearing. 

12. Analyze the problems of static fluid in terms of density and pressure, and fluid 

at motion using the continuity equation and Bernoulli’s equation. 

13. Define and calculate the following parameters of oscillatory and wave motion: 

amplitude, period, frequency, angular frequency, speed of a wave, energy 

transported, Power and intensity; 

14. Describe Simple Harmonic Motion qualitatively and quantitatively. 

15. Recognize and analyze some wave characteristics: principle of superposition, 

interference, diffraction, reflection, transmission, refraction, standing waves and 

Resonance. 

16. Illustrate some applications of harmonic and wave motion in a wide variety of 

physical situations. 

17. Define what is meant by: temperature, specific and molar heats of capacity. 

18. State zeroth and first laws of thermodynamics and use them to solve some related 

problems. 

19. Explain the theory of heat energy transfers and apply it in some simple situations. 

 Topics of Physics I Lab.  

1. Measurements and Data Analysis 
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2. Verification of Ohm’s Law 

3. Temperature Dependence of Electrical Resistance 

4. The Relationship between the Fusing Current of a conducting wire and its 

diameter 

5. Electrical conduction through semiconductor 

Determination of Dielectric Constant 
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ME 1203 – Chemistry (4-3-0-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Civil Engineering Program. 

 Course Description: 

Chemistry and Measurement and significant figures. Atoms, molecules and ions. 

Formulas and names. Stoichiometry and chemical calculations. Chemical reactions. 

Thermo chemistry and enthalpy changes. Quantum theory of the atom and electron 

configuration. Chemical bonding and molecular geometry. 

 Recommended Textbook(s): 

Chang R. & College W.,Chemistry, McGraw Hill 9th ed., 2007 

 Prerequisites: 

Concurrent requirement with ME 1201 Calculus-1 

 Course Topics: 

1. Measurements. Handling Numbers. Dimensional Analysis in Solving Problems 

2. Atomic Number, Mass Number, and Isotopes. The Periodic Table. Molecules and 

Ions. Chemical Formulas. Naming Compounds 

3. Atomic Mass. Avogadro’s number and Molar Mass of an Element. Molecular 

Mass. The Mass Spectrometer. Percent Composition of Compounds. Experimental 

Determination of Empirical Formulas. Chemical Reactions and Chemical 

Equations. Amounts of Reactants and Products. Limiting Reagent Calculations. 

Reaction Yield 

4. General Properties of Aqueous Solutions. Precipitation Reactions. Acid-Base 

Reactions. Oxidation-Reduction Reactions. Concentration of Solutions. Acid-Base 

Titrations 

5. Gases. Pressure. The Ideal Gas Equation. Gas Stoichiometry. Partial Pressures 

6. The Nature of Energy and Types of Energy. Energy Changes in Chemical 

Reactions. Introduction to Thermodynamics. Enthalpy of Chemical Reactions. 

Calorimetry. Standard Enthalpy of Formation and Reaction 
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7. From Classical Physics to Quantum Theory. Bohr’s Theory of the Hydrogen 

Atom. Quantum Numbers. Atomic Orbitals. Electron Configuration. The Building-

Up (Aufbau) Principle 

8. Development of the Periodic Table. Periodic Classification of the Elements. 

Periodic Variation in Physical Properties. Ionization Energy. Electron Affinity 

9. Lewis Dot Symbols. The Ionic Bond. The Covalent Bond. Electro negativity. 

Writing Lewis Structures. Formal Charge and Lewis Structures. The Concept of 

Resonance. Exceptions to the Octet Rule. Bond Energy 

10. Molecular Geometry. Dipole Moment. Valence Bond Theory. Hybridization of 

Atomic Orbital's. Hybridization in Molecules Containing Double and Triple 

Bonds. Delocalized Molecular Orbital's 

 Program and Course Outcomes: 

1. Define the structure of the atom in terms of the nucleus with protons and neutrons, 

and electrons. 

2. Write and balance chemical equations, name inorganic compounds and ions and 

describe the properties of the main group elements. 

3. Carry out chemical calculations, including mass relations in chemical reactions, 

limiting reagent and reaction yield calculations, and calculations involving 

reactions taking place in solution.. 

4. Understand the concept of oxidation-reduction, calculate oxidation numbers, and 

balance redox reactions. 

5. Apply the ideal gas law in solving problems involving the gas phase. 

6. Solve problems in chemical thermodynamics and calorimetry. 

7. Predict the electronic structure of atoms and ions from quantum theory, and9) 

relate the position of an element in the periodic table to its electronic structure and 

to the physical and chemical properties of the elements. 

8. Describe the principles of chemical bonding and write Lewis structures 

9. Predict the geometry of the electron pairs and the shape of molecules using VSEPR 

theory; predict bond polarity and molecular dipoles 
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10. Describe the valence bond theory, predict the hybridization of atoms in 

molecules, and describe bonding in molecules with single, double and triple bonds 

in terms of and π bonds, and delocalized molecular orbitals. 

 Chemistry Lab. Topics: 

1. Mass and Volume Measurements. 

2. Qualitative Analysis of Anions : Part I 

3. Qualitative Analysis of Anions : Part II 

4. The Empirical Formula of a Metal Oxide 

5. Volumetric Analysis: Standardization of Sodium Hydroxide and Determination of 

Molar Mass of an Acid 

6. Applications of Volumetric Analysis: Determination of Active Ingredients of 

Commercial Bleach and Vinegar. 

7. Evaluation of the Universal Gas Constant, R 

8. Heat of Formation of Magnesium Oxide 

9. UV/VIS Spectroscopy and Spectrophotometry 

10. Spectrophotometric Analysis of Aspirin 

11. Synthesis of Alum and Crystal Growth 
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ME 1204 – Computer science (3-2-1-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course introduces the student to computer concepts, control structures, 

functions, and arrays: single and multidimensional, and string processing found in 

Visual Basic. The course also examines input/output statements including data file 

I/O, arithmetic, logical and comparison operators, along with an introduction to 

classes. 

 Recommended Textbook(s): 

Byron S. Gottfried, Theory and Problems Of 

Programming With Visual Basic, Schaum's Outline 

Series Mcgraw-Hill, Inc., 2001 

 Prerequisites: 

None 

 Course Topics: 

Visual Basic Statements and Expressions, Visual Basic Data Types, Variable 

declaration, Visual Basic Symbolic Constants Visual Basic Looping, Visual Basic 

Branching - If Statements, for … next do..while, and select case Visual Basic 

Functions, Procedure Arrays, Control Arrays Database Access and Management, 

Database Structure and Terminology ADO Data Control, Data Links Bound Data 

Tools, Creating a Virtual Table, Data Manager Custom Data Aware Controls 

Creating a Data Report, Accessing data report Creating a Data Environment Adding 

menus to the application 

Laboratory: Programming Exercises and a group project 

 Program and Course Outcomes: 

1-Manipulate the basic components of the Visual Basic language: Constants, 

Variables, Built-in data types, Arrays, Control Structure, Looping and Functions, 

Classes. 
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2-Analyze algorithms and computer code. 

3-Design, write, and test a complete program that solves a given problem. 

4-Process input data files, analyze them, and make output files using Visual Basic. 

5-Use the software environment for coding, compiling, and executing a program. 

6-Work productively with peers as a member of an engineering team to implement 

an Engineering programming project 
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ME 1205 – Calculus II (3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Transcendental functions. Techniques of integration. Sequences and 

Infinite series. Parametric equations and polar coordinates 

 Recommended Textbook(s): 

Calculus, 8th edition (2007) by Howard Anton, (John Wiley & Sons, Inc, New 

York). Chapters:7,8,10&11 

 Prerequisites: 

ME 1201-Calculs -1 

 Course Topics: 

1. Review of inverse functions. Inverse trigonometric functions. 

2. The derivative of inverse trigonometric functions. Hyperbolic functions. 

3. Inverse hyperbolic functions and their derivatives. 

4. Integrals involving inverse trigonometric and inverse hyperbolic functions. 

5. Integration by Parts. Trigonometric Integrals. 

6. Trigonometric Substitution. Integrating Rational Functions by Partial Fractions. 

7. Types of Improper Integrals and Methods of Evaluation 

8. Sequences and their limits, monotone sequences 

9. Infinite series. The comparison. 

10. Ratio and Root tests. Alternating series. 

11. Conditional convergence. Maclaurin and Taylor series, and their approximation. 

Power series. 

12. Differentiating and Integrating Power series. 

13. Polar coordinates. Curves defined by parametric equations 

14. Tangent lines and length for parametric and polar curves. Area in polar 

coordinates. 

 Program and Course Outcomes: 
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1. Identify the properties of inverse trigonometric functions, hyperbolic, and inverse 

hyperbolic functions. 

2. Find the derivatives and integrals of inverse trigonometric, hyperbolic, and inverse 

hyperbolic functions. 

3. Evaluate the indefinite and improper integrals by using different integration 

techniques. 

4. Identify the properties of sequences and their limits. 

5. Use various tests to determine convergence of series. 

6. Perform standard operations with convergent power series, including the method 

of differentiating and integrating term by term. 

7. Use Taylor and Maclaurin series to approximate functions. 

8. Sketch the graphs of parametric and polar equations. 

9. Use parametric and polar equations to solve applied problems including area and 

arc length 
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ME 1206 – Physics II (4-3-0-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This is the second semester, calculus-based introductory physics course that follows 

ME 1203. It is a Continuation of the survey of principles of classical physics 

presented in ME 1203. Topics studied include Electrostatics, Electric charge and 

electric field, Coulomb's law, electric potentials, Capacitance and dielectric, 

currents, Resistance Ohm's law, Electromotive force, Direct current circuits, 

magnetism, Magnetic field and magnetic forces, Sources of magnetic field, Biot- 

Savart Law, and Ampere’s law, induction, Faraday’s Law, Maxwell’s equations, 

electromagnetic radiation, wave motion, and physical and geometrical optics. 

 Recommended Textbook(s): 

R.D. Knight, Physics for Scientists and Engineers, 2nd ed., Pearson 2008 

Prerequisites: 

ME 1201 Calculus-1 

ME 1203 Physics-1 

 Course Topics: 

1. Electric charge; Coulomb’s law; Superposition of forces; Electric field; Electric 

fields of simple geometric static charge configuration; Electric field lines; Electric 

field around conductors in e.s. equilibrium; Electric dipole field; dipole moment 

and torque on a dipole. Concept of field; Electric field flux and Gauss’s law. 

2. 10/13 Profile of Physics Courses Servicing Engineering III.4. Course Topics & 

Matrix Topics To Be Covered Teaching Duration Learning Outcomes Assessment 

Tools Part(I) Electrostatics: Electric charge; Coulomb’s law; Superposition of 

forces; Electric field; Electric fields of simple geometric static charge 

configuration; Electric field lines; Electric field around conductors in e.s. 

equilibrium; Electric dipole field; dipole moment and torque on a dipole. Concept 

of field; Electric field flux and Gauss’s law. 4 Weeks A.1, A.2, A.3, A.6 _ 
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Assignments _ Quizzes _Tutorial _ Exam 1,3 Electric potential energy; Electric 

potential difference (Voltage); Equipotential lines; Energy stored in simple charge 

configurations, Potential due Electric dipole. 

3. Capacitors and their capacitance; Capacitors in series and in parallel; Energy 

stored in a capacitor. 

4. Current; resistance and Voltage ; Ohm’s law; Resistivity; Conductivity; 

Electromotive force(emf) ; Power ;Kirchhoff’s laws; RC circuits 

5. Gauss’s law in magnetism ; Lorentz’s force law; Force on a current carrying wire; 

Force between current carrying wires; Torque on a current loop; Magnetic field; 

Magnetic field due to steady current; Magnetic dipoles; Ampere’s law; Biot-Savart 

Law; magnetic flux; Magnetic materials: Dia-,Para-, and Ferro-magnetism 6. 

Induced emf; Faraday's law; Lenz's law; Energy stored in a magnetic field. Eddy 

currents; Inductors; Mutual and self-inductance; Energy stored in an inductor; 

Transformers. 

7. AC voltage and current; simple Ac circuits and applications; Impedance and 

phases. LR, LC and LRC circuits 

8. Ampere's law and displacement current; Maxwell's equations; Electromagnetic 

waves; Light and electromagnetic wave; Geometrical optics. 

 

 Program and Course Outcomes: 

1. Explain the origin of electromagnetic phenomena in view of modern atomic 

theory. 

2. Define and calculate the basic physical quantities of electrostatics for the case of 

simple static charge distribution; namely: Coulomb’s force, electrostatic field, 

electric Flux, electrostatic potential, voltage, and capacitance. 

3. Represent the electric and magnetic field graphically for various charge 

distributions. 

4. Draw the equipotential lines of electric potential for various simple charge 

configurations. 
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5. Define and calculate the basic physical quantities of Magneto statics for the case 

of simple steady current distribution; namely magnetic force, magnetic field, and 

magnetic dipole moment. 

6. Describe and explain the effects due to the electric and magnetic properties of 

materials. 

7. Classify matter according to its response to external magnetic field: 

Ferromagnetism, Paramagnetic, and Diamagnetism. 

8. Define and determine the basic quantities of 1D steady electrodynamics; 

specifically: current, current density, voltage, Resistance, resistivity, conductivity, 

emf, and power. 

9. Explain the formation of Eddy’s current in a conducting materials. 

10. Illustrate the phenomena of electromagnetic induction and self and mutual 

inductance. 

11. state the fundamental laws and theorems of Electricity & Magnetism in their 

integral and differential forms , namely: Coulomb’s law, Gauss’s law, Ohm’s Law 

, Kirchhoff’s Rules ,Lorentz force law, Biot-Savart law, Ampere’s circuital 

theorem, Faraday’s law, and Lenz’s law. 

12. Apply the knowledge of the fundamental laws and theorems of Electricity & 

Magnetism in solving problems involving simple dynamic charge configurations, 

Analyze simple DC and AC circuits. 

13. State the fundamental equations that govern all electromagnetic phenomena, 

Maxwell’s four equations. 

14. State the basic properties of electromagnetic waves. 

15. Explain the fundamental laws of geometrical optics. 

 

 Topics of Physics II Lab.  

1. Cathode-ray oscilloscope Operation and Basic measurements 

2. Measurement of Time constant of an RC Circuit 

3. Some electrical properties of transformers 
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4. Properties of a series resonant circuit 

5. Charge to mass ratio of the electron 

6. Laser diffraction 
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ME 1207 – Engineering Graphics-(3-2-0-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course discusses the fundamental concepts of engineering graphics. It gives also 

an introduction to computer graphics using CAD software. The following topics are 

covered: Drawing conventions such as standards, line types and dimensioning; 

drawing of inclined and curved surfaces; deducting the orthographic views from a 

pictorial; drawing full and half sections; deducting an orthographic view from given 

two views; pictorial sketching (isometric and oblique). 

 Recommended Textbook(s): 

Interpreting Engineering Drawings, Jensen, C.H. and Helsel, G.D., 7th ed., Thomson 

Delmar Learning, 2007 

 Prerequisites: 

None 

Introduction: graphic language, standards, instruments, letters…etc Basics for 

interpreting drawings, line types, types of drawings and sketches Orthographic 

views. Deducing front, top, and side views from a pictorial Dimensioning Sectional 

views: full and half sections Drawing a missed view from given two Pictorial 

sketching: isometric and oblique 

 Program and Course Outcomes: 

1. Recognize the value of engineering graphics as a language of communication. 

2. Infer the nature of engineering graphics, the relationships between 2D and 3D 

environments. 

3. Comprehend and deduce orthographic projections of an object. 

4. Visualize wide variety of objects and drawing the missing views. 

5. Comprehend and deduce section views 

6. Produce three dimensional drawings utilizing CAD software 
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ME 2201 – Calculus III (3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Vector calculus. Functions of several variables. Differentials and applications. 

Double and triple integrals 

 Recommended Textbook(s): 

Calculus, by H. Anton, I. Bivens, and S. Davis, 8th Edition, 2002, Wiley 

 Prerequisites: 

CE1202-Calculs -2 

 Course Topics: 

1. Rectangular Coordinate systems in 3-space. Vectors 

2. Dot product, projections. Cross product 

3. Parametric equations of a line. Planes in 3-space 

4. Introduction to vector-valued functions. Calculus of vector-valued functions 

5. Change of parameters, Arc Length. Unit Tangent, Normal and Binormal vectors 

6. Curvature 

7. Quadric Surfaces. Functions of two or more variables 

8. Limits and continuity. Partial derivatives 

9. Differentiability, Local Linearity. The Chain rule 

10. Directional derivatives and gradients. Tangent planes and normal vectors 

11. Maxima and minima of functions of two variables. Lagrange multipliers 

12. Double integrals. Double integrals over non rectangular regions 

13. Double integrals in polar coordinates. Triple integrals 

14. Cylindrical and spherical coordinates, Triple integrals in cylindrical and 

Spherical coordinates 

 Program and Course Outcomes: 

1. Recognize the 3-space in different types of coordinates systems. 

2. Do operations on vectors. 
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3. Identify different types of equations of lines, planes and surfaces. 

4. Recognize different types of calculus operations of vector-valued functions. 

5. Find arc length, unit tangent and normal vectors. 

6. Identify the basic properties of the real-valued functions of several variables. 

7. Evaluate limits of functions, and discuss their continuity and partial derivatives. 

8. Find directional derivatives and gradients and identify their properties. 

9. Solve optimization problems involving two or three variables. 
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ME 2202 – Calculus IV (3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

First-Order Differential Equations: Initial-value problem. Separable variables. 

Homogeneous equations. Exact equations. Li-near equations. Integrating factor. 

Bernoulli equation. Applications. Second-Order Differential Equations: Initial-value 

and Boundary-value problems. Linear differential operators. Reduction of order. 

Homogeneous equations with constant coefficients. Non-homogeneous equations. 

Method of undetermined coefficients. Method of variation of parameters. Some 

nonlinear equations. Applications. Higher order Differential Equations. Laplace 

Transforms: Definitions. Properties. Inverse Laplace transforms. Solving initial 

value problems. Special functions: Heavy side unit step function. Convolution 

theorem. System of Linear Differential Equations: Definitions. Elimination method. 

Application of Linear Algebra. Homogeneous linear systems. Non-homogeneous 

linear systems. Solving systems by Laplace transforms. Series Solutions: Cauchy-

Euler equation method. Solutions about ordinary points. Solutions about singular 

points. Method of Frobenius. Second Solutions and Logarithm terms. Partial 

Differential Equations: Some mathematical models. Fourier series solutions. Method 

of separation of variables. The D’Alembert solution of the wave equation. 

 Recommended Textbook(s): 

Fundamentals of Differential Equations bound with IDE CD (5th Edition) by 

Nagle,Saff and Snider 

 Prerequisites: 

ME 2201 – Calculus -3 

 Course Topics: 

1. Basic Definitions and Terminology: Motivation, Definitions, Classification by 

type, 

Classification by order, Linearity, Solutions. 



46 
 

2. First-Order Differential Equations: Initial-value problem, Separable variables, 

Homogeneous equations, Exact equations. Linear equations, Integrating factor, 

Bernoulli equation, Applications. 

3. Second-Order Differential Equations: Initial-value and Boundary-value problems, 

Linear differential operators, Reduction. Of order, Homogeneous equations with 

constant coefficients, Nonhomogeneous equations, Method of undetermined 

coefficients, Method of variation of parameters, Some non-linear equations, 

Applications, Higher order Differential Equations. 

4. Laplace Transforms: Definitions, Properties, Inverse Laplace transforms, Solving 

initial value problems. Special functions: Heavyside unit step function, Periodic 

function, Dirac delta function, Convolution theorem. 

5. Systems of Linear Differential Equations: Definitions, Elimination method, 

Application of Linear Algebra, Homogeneous linear systems, Solving systems by 

Laplace transforms. 

6. Series Solutions: Cauchy-Euler equations, Solutions about ordinary points, 

Solutions about singular points. Method of Frobenius, Second solutions and 

Logarithm terms. 

7. Partial Differential Equations: Some mathematical models, Fourier series 

solutions, Method of separation of variables, The D’Alembert solution, 

Applications. 

 Program and Course Outcomes: 

1. Classify differential equations by type, order and linearity 

2. Determine the solution of linear and nonlinear first order differential equations by 

using various techniques 

3. Solve non-homogeneous second order differential equations by using the method 

of undetermined coefficients and the method of variation of parameters 

4. Solve some non-linear differential equations 

5. Use Laplace transforms to solve initial value problems 
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6. Find the solution of systems of differential equations by using the eigenvalue-

eigenvector method 

7. Solve applied problems using first order differential equation models 

8. Apply second order differential equations to solve vibration models based on real 

life problems 

9. Use the power series method at regular and singular points to solve differential 

equations 

10. Employ the methods of separation and D'Alembert’s solution to obtain the 

solution of known partial differential equations including Laplace, heat and wave 

equations. 
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ME 3201 – Engineering Statistics-(3-3-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Classification of Data. Graphical representation. Arithmetical description. 

Probability theory, probability of an event and composite events. Addition rule and 

multiplication rule, independent events. Counting techniques. Random variables and 

probability distributions. Expected values. Continuous and discrete random 

variables. Normal distribution. Binomial distribution. Poisson distribution. Joint and 

marginal probability distributions. Independence of random variables. Covariance 

and correlation. Random sampling. Unbiased estimates. Statistical intervals and test 

of hypothesis for a single sample. 

 Recommended Textbook(s): 

William Mendenhall and Terry Sincich, Statistics for Engineering and the Sciences, 

Prentice Hall, 5th ed., 2007. 

 Prerequisites: 

ME 1202 Calculus-2 

 Course Topics: 

1. Introduction, Data Summary and Presentation 

2. Probability: Addition rule, conditional probability, multiplication rule and Bayes 

Theorem. 

3. Discrete random variables. Probability mass function. Mean and variance of 

discrete random variables. 

4. Probability Distribution functions: Uniform, Binomial, Geometric and Negative 

Binomial, Hyper-geometric and Poisson distribution. 

5. Continuous random variables. Probability Density functions. 

6. Normal Distribution. Approximation to Binomial and Poisson 

Distribution. Exponential distribution. Other continuous distributions. 

7. Joint probability function. Multiple discrete and continuous random variables. 
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8. Covariance and correlation. Bivariate Normal Distribution. Linear combination of 

random variables. Functions of random variables. 

9. Parameter estimation. Properties of estimators. Method of Moments. 

10. Method of Maximum likelihood. 

11. Interval estimation. Inference on the mean of a population: variance known or 

unknown. Inference on the variance of a normal population 

12. Hypothesis testing about the mean and Proportion: Small and Large Sample 

13. Hypothesis testing: Two Populations 

 Program and Course Outcomes: 

1. Differentiate between a random process and a deterministic process. 

2. Deal with sampled data; analyze it using several measures, and present it 

graphically. 

3. Be familiar with probability theory and its applications. 

4. Deal with both discrete and continuous random variables. 

5.Link the normal distribution to many populations in practice. 

6. Design good estimators for various parameters of different populations. 

7. Judge statistical hypotheses by carrying statistical tests, using different 

significance levels. 

8. Use statistical software (Excel, Matlab or any other appropriate one) for statistical 

analysis 
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ME 3202 – Engineering Numerical methods-(3-2-1-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

The numerical methods course involves solving engineering problems drawn from 

all fields of engineering. The numerical methods include: error analysis, roots of 

nonlinear algebraic equations, solution of linear and transcendental simultaneous 

equations, matrix and vector manipulation, curve fitting and interpolation, numerical 

integration and differentiation, solution of ordinary and partial differential equations. 

 Recommended Textbook(s): 

Numerical Methods for Engineers, S. C. Chapra and R. P Canale, 

McGraw-Hill, 6th edition 2010. 

 Prerequisites: 

ME 1209 Computer Science 

ME 2202 Calculus -4 

 Course Topics: 

Error Analysis, Roots, Solving system of linear equations, Curve Fitting, Polynomial 

Interpolation, Integration and differentiation, Ordinary differential equations 

 Program and Course Outcomes: 

1. Be aware of the mathematical background for the different numerical methods 

introduced in the course. 

2. Understand the different numerical methods to solve the algebraic equations and 

to solve system of linear and nonlinear equations. 

3. Understand the different numerical methods for interpolation, differentiation, 

integration and solving set of ordinary differential equations. 

4. Understand how numerical methods afford a mean to generate solutions in a 

manner that can be implemented on digital computers. 

5. Use the built in functions in MATLAB and EXCEL. 

6. Create MATLAB functions for solving numerical engineering problems. 
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7. Work on multidisciplinary projects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



52 
 

ME3203 – Engineering Economy-(3-3-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Principles of Engineering Economy. Equivalence and compound interest formula. 

Single payment model. Uniform payment model. Gradient payment model. Decision 

criteria for single and multiple alternatives: Present worth, annual worth, future 

worth, internal rate of return, and benefit cost ratio. Before and after tax analysis. 

 Recommended Textbook(s): 

Leland Blank and Anthony Tarquin, Engineering Economy, McGraw- Hill, 6th 

ed.2005. 

 Prerequisites: 

ME 1202 Calculus-2 

 Course Topics: 

Introduction: Investment Explained. Interest and Financial Mathematics. Simple 

interest. Compound interest. Graphical Conventions Single Payment. Uniform 

Series. Arithmetic Gradient Nominal and Effective Interest Rates Interest and 

Principal Separation Present Worth Analysis. Present Worth Analysis. Investment in 

Bonds. Use computer software (MS Excel) to perform basic economic analyses 

Annual worth Analysis Rate of Return Analysis3 Analysis of Public Projects. The 

Benefit-Cost-Analysis Depreciation Methods Depreciation Analysis using 

Computer software (MS Excel) Income Taxes. After tax analyses Effects of 

Inflation, Loans Breakeven Analysis 

 Program and Course Outcomes: 

1. Understand the basic concepts and terminology used in engineering economics. 

This includes single payment, uniform series, arithmetic gradient, and nominal and 

effective interest rates. 

2. Evaluate alternatives based on 

• Present worth analysis 
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• Annual worth analysis 

• Benefic/Cost analysis 

• Internal rate of return analysis 

3. Calculate depreciations and understand the impact of inflation 

4. Use computer software to perform economic analyses 

5. Perform before and after tax analysis 

6. Perform breakeven analysis for a single project and between two alternatives 

7. Recognize the economic impact of engineering solution 
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ME 1301- Statics -(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Force System. Force, rectangular components, moment, resultant couple (two and 

three dimensional systems). 

Equilibrium. Mechanical systems, isolation and equilibrium conditions for two and 

three dimensional systems. 

Structures. Plane trusses, method of joints, method of sections, frames. 

Friction. Types of friction, dry friction, application of friction. 

Center forms. Center of gravity, moment of inertia of the space 

 Recommended Textbook(s): 

R.C. Hibbeler, Engineering Mechanics: Statics, Prentice Hall, 12th ed., 

2010. 

 Prerequisites: 

ME 1202 Calculus-II 

 Course Topics: 

1. Definition of vectors in 2D and 3D, Physical examples, Analytical and graphical 

vector additions and subtractions. 

2. Scalar and vector products, Analytical methods and graphical interpretation. 

3. Resultant and equivalence of 2D force system, Analytical and graphical solutions. 

4. Definition of moments and couples, Couples in 2D and 3D systems, Force 

systems with couples. 

5. Resultant and equivalence of 3D force system, Systems with couples Analytical 

solutions. 

6. Concept of free body diagram (FBD), Equilibrium of rigid bodies, Equations of 

equilibrium in 2D and 3D space. 

7. Distributed forces and center of gravity, Determination of Centroids, distributed 

forces and Centroids of a volume. 
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8. Coefficients of friction, friction law, solving systems with friction. 

9. Definition and types of internal forces, getting internal force diagrams in beams 

and shafts. 

10. Truss structures, various methods of structural analysis, method of sections and 

method of joints. 

11. Classification of supports. 

 Program and Course Outcome 

1. The students should be able to define and describe the following basic concepts in 

mechanics such as Space, Time, Mass, Force, Particle, Rigid body, Scalar, Vector, 

Free vector, Sliding vector, Fixed vector, and perform calculations on summation, 

Subtraction, Direction cosine, Magnitude, Component, Unit vector, Vector 

decomposition. 

2. The students will be able describe and define the following components of 

Newton’s Laws: First law, Second law, Third law, Gravitation law. 

3. The students should demonstrate an understanding of the following concepts 

relating to forces: Contact force, Body force, Concurrent force system, Resultant 

(Combination of a force system), Decomposition of a force (rectangular and non-

rectangular), Using triangle law to obtain the resultant will create a couple because 

forces in rigid body, mechanics are sliding vectors, not free vectors. 

4. The student will be able to apply the cross product concepts to determine moments. 

5. The student will be able to calculate the resultants of forces and couples. 

6. The students will learn the differences and similarities between 2D and 3D 

systems. Additionally, the students should understand what complications are arise 

in studying 3D systems, and what is done to deal with these complications 

7. The student will be able to isolate a mechanical system using free body diagrams 

8. The student will be able to identify the statically indeterminate, statically 

determinate and redundant structure. 

9. The student will be able to calculate the center of mass of a body, and apply the 

equations of equilibrium to solve relevant application problems. 
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10. The student will be able to draw shear force and bending moment diagrams. 

11. The students will be able to design a load carrying structure using truss analysis 
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ME 1302- Principles of manufacturing process (3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Materials engineering, physical properties and mechanical testing mechanical, 

industrial safety, measuring instruments, allowances and excesses, the production of 

metallic materials (ferrous and nonferrous), manufacturing operations, basic - 

plumbing, composition, hot, cold forming, manufacturing processes Secondary - 

welding, arrived metals , powder technology, operating Absolutely. 

 Recommended Textbook(s): 

1. Fundamentals of Modern Manufacturing by Groover 

2. Manufacturing Engineering and Technology by Kalpakjian 

3. Materials and Processes in Manufacturing by E.P Degarmo 

4. Process and Materials of manufacture by F.A Lindberg. 

 Prerequisites: 

NONE 

 Course Topics: 

Engineering materials, introduction to entrepreneurship, manufacturing processes: 

casting, welding, forming, sheet metal, working and joining processes. Hand work 

and hand tools, concept of machining processes, turning, drilling milling, and 

grinding. Metrological concepts. Industrial safety. Laboratory experiments. 
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ME 1303- Fundamentals of electrical enginneering (2-1-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Electrical quantity, resistance (Ohm's law), series circuit (voltage divider rule), 

parallel circuit (current divider rule). Series-parallel network. Kirchhoff's voltage 

law. Kirchhoff's current law. Delta-star and star-delta conversions. Meshanaloysis 

(Maxwell) determinate. Super position theorem. The venin's theorem. Norton's 

theorem. Maximum power transfer theorem. A.C. circuit. Sinusoidal alternating 

wave form. General format for the sinusoidal voltage or current, phase relation. 

Response of basic R, L, and C elements to sinusoidal voltage or current. Complex 

numbers (rectangular and polar form). Series A.C. circuit impedance and the phase 

diagram. Resonance. Power factor. Transistor (PNP)-(NPN). Diode (PN) 

 Recommended Books 

1. Electric Circuits, Basic Electricity by Schaum’s Series 

2. Electric Machinery Fundamentals by S. Chapman 

3. Electrical Power Technology by Theodore Wildi 
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ME 2301- Fluid Mechanics I-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Fundamental concepts. Properties of fluids. Fluid Statics. Momentum and energy 

equations, applications. Bernoulli equation, applications. Dimensional analysis and 

similitude. Introduction to viscous flows and boundary layers. Internal flows, 

laminar and turbulent flows. Head loss and friction factor. Flow over immersed 

bodies (external flow). Lift and drag. 

 Recommended Textbook(s): 

Bruce R. Munson, Donald F. Young, Theodore H. Okiishi, and Wade W. 

Huebsch, Fundamentals of Fluid Mechanics, John Wiley & Sons, 6th ed., 2009. 

 Prerequisites: 

ME 2305 Dynamics, 

ME 1203 Physics-1 

 Course Topics: 

1. Physics and measurement; Kinematics of motion of a single particle in one and 

two dimensions; Kinematics of projectile and circular motion. 

2. Dynamics of motion of a single particle and multiple objects in one and two 

dimensions and Newton’s Laws; Free body diagrams; various types of mechanical 

forces; Application on the use of Newton’s Laws. 

3. Work and energy; Conservative systems and the concept of potential energy; 

Conservation of mechanical energy. 

4. System of particles; Linear momentum; Conservation of linear momentum and 

collisions; Elastic and Inelastic collisions; Center of mass. 

5. Kinematics and Dynamics of rotational motion; Torque; Moment of inertia; 

Angular momentum; Static equilibrium of rigid bodies; Elasticity and concepts of 

stress and strain.. 
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6. Phases of matter; Pressure and density, Equations of Fluid static; Equations of 

fluid dynamics: Continuity and Bernoulli’s equations. 

7. Oscillating systems; Simple Harmonic Motion (SHM) ; Energy of SHM ; Damped 

oscillations; Forced oscillations and Resonance  

8. Types of waves :Transverse and Longitudinal; Traveling waves ; Wave speed ; 

The wave equation ; Power and intensity in wave motion ;Reflection and 

transmission of wave ; The principle of superposition ; Interference of waves ; 

Standing waves ; Resonance 

9. Macroscopic and microscopic description of matter; Concept of temperature and 

thermal equilibrium (zeroth law of thermodynamics); Measuring temperature; 

Thermal expansion of solids and liquids. 

10. Heat; Work; First Law of Thermodynamics; Thermodynamic Processes 

 Program and Course Outcomes: 

1. Describe the SI unit system and convert units. 

2. Describe the translational motion of a single particle in terms of position and 

inertial frames, inertia, velocity, acceleration, linear momentum and force. 

3. Describe the rotational motion of a rigid body using the concepts of rotation angle, 

angular velocity, angular acceleration, angular momentum, moment of inertia, and 

torque. 

4. State the Newton’s three laws of motion and apply them to solve problems on one 

and two dimensional translational motion. 

5. Represent graphically the problem of motion of a physical system using the free-

body diagram technique. 

6. Identify the forces acting on ordinary mechanical systems to be gravity and 

electromagnetism (Drag force, frictional force, normal force, etc.). 

7. State the fundamental laws of kinematics and dynamics of rotational motion of a 

rigid body and use them to solve problems on simple rotational motion. 
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8. Analyses the translational and rotational motion using a scalar approach based on 

the concepts of work, conservative and non-conservative forces, potential energy 

and conservation of mechanical energy. 

9. Describe and solve problems of the motion of many-particle system by employing 

the concept of centre of mass, law of conservation of mechanical energy, Principle 

of momentum and angular momentum conservation. 

10. State the two conditions of static and dynamic equilibrium of a point particle and 

a rigid body, and use them to solve problems of static equilibrium. 

11. Describe and solve some problems on the elastic properties of materials using 

the following elasticity concepts and relations: Rigidity ; Plasticity ; Plastic 

deformation ; stress and strain ; Bulk stress and strain ; Bulk deformation and bulk 

modulus; Linear tensile stress and strain ;Young's modulus; Shearing. 

12. Analyze the problems of static fluid in terms of density and pressure,and fluid at 

motion using the continuity equation and Bernoulli’s equation. 

13. Define and calculate the following parameters of oscillatory and wave motion: 

amplitude, period, frequency, angular frequency, speed of a wave, energy 

transported, Power and intensity; 

14. Describe Simple Harmonic Motion qualitatively and quantitatively. 

15. Recognize and analyze some wave characteristics: principle of superposition, 

interference, diffraction, reflection, transmission, refraction, standing waves and 

Resonance. 

16. Illustrate some applications of harmonic and wave motion in a wide variety of 

physical situations. 

17. Define what is meant by: temperature, specific and molar heats of capacity. 

18. State zeroth and first laws of thermodynamics and use them to solve some related 

problems. 

19. Explain the theory of heat energy transfers and apply it in some simple situations. 

 Topics of Fluid Lab I. 

1. Calibration of pressure measurement device 
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2. Determination of pressure center of a surface embedded completely or partially 

in a liquid 

3. Determination of Reynolds number 

4. Measurement of flow rate through piped using Venturey gauge.  

5. Study of flows through sharp orifice. 
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ME 2302-Strength of Materials I- (3-2-1-2): 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

External forces and concept of stress. Stresses and strains, Axial loading and axial 

deformation, Hook’s law, Statically indeterminate members, Stresses due to 

temperature. Torsion. Internal forces in beams, pure bending. 

 Course Topics 

1. Introduction 

2. Equilibrium 

3. Stresses 

4. Strains 

5. Mechanical Properties 

6. Axial Load 

7. Torsion 

 Recommended Textbook(s): 

R.C. Hibbeler, Mechanics of Materials, Prentice Hall, 7th ed., 2007. 

 Prerequisites: 

ME 2301 Statics 

 Topics of Strength of Materials Lab I. 

1. Support reaction for simply supported beams 

2. Tension test 

3. Thin cylinder test 

4. Torsion test 

5. Verification of the theory of pure bending 

6. Deflection of simply supported beams 

7. Cantilever beam 

8. Restrained beams 
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ME 2303-Thermodynamics I-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Basics of Thermodynamics, first law of thermodynamics, second law of 

thermodynamics. Physical Properties of Steam, The formation of steam, the triple 

point, quality of steam, sub-cooled liquid, enthalpy of steam, steam tables, PV 

diagram for steam, the critical point, and behavior of vapor in different 

thermodynamic processes. Air Standard Cycles, Carnot, Otto, Diesel, Dual, Brayton, 

Ericsson, Stirling cycles and their applications. 

 Course Topics 

1. Introduction 

2. First law of thermodynamics 

3. Second law of thermodynamics 

4. Ideal gas Laws 

5. Air Standard Cycles 

 Recommended Textbook(s): 

1. Fundamentals of Thermodynamics by Moran and Shapiro 

2. Thermodynamics, An Engineering Approach by Y.A. Cengel and M.A. Boles 

3. Fundamentals of Thermodynamics by Van Wylen and Sontagg. 

 Prerequisites: 

NONE 

 Topics of Thermodynamic Lab I. 

1. Boyle law 

2. Temperature measurement methods 1 

3. Temperature measurement methods 2 

4. Gas  thermometer with constant volume 
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ME 2304- Engineering of Metallurgy -(3-2-2-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Structure of Metals: 

Crystalline structure of metals Grains and grain boundaries, Nucleation and dendritic 

growth, Influence of solidification conditions on structure and properties. Defection 

cast metals. 

Thermal Equilibrium Diagrams: 

Cooling curves, solid solution alloys, factors affecting solid solubility, solid state 

diffusion, Thermal Equilibrium diagrams of a binary alloy showing complete solid 

solubility, effect of cooling rate, the inverse lever rule. Equilibrium diagram of a 

binary alloy showing in complete solubility in the solid state. Partial solubility in the 

solid state, intermediate phases. 

Allotropy of Iron. 

The Iron/ Carbon phase diagram 

The effect of rapid cooling, the Eutectoid reaction, the Peritectic diagram, plain 

carbon steels, mechanical properties microstructures, classification of plain carbon 

steel and uses, relationship between carbon content, microstructures and mechanical 

properties. Effect of some elements (Manganese, Silicon, Sulphur, Phosphourst. 

Cast Iron: 

Microstructures and mechanical properties, white cast iron, gray cast iron, malleable 

cast iron, the production of malleable cast iron. 

Heat Treatment: 

Heat Treatment processes, stress relieving, Annealing, full annealing, incomplete 

annealing, Isothermal annealing, diffusing annealing (homogenizing) annealing of 

casting, spherioidosing, of cementite, Normalization, Hardening, Thermal treatment 

of steel and the use of schemes TTT. Hardening of hypoeutectoid steel, Hardening 
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of hypereutectiod steel, Hardening of tool steel, Martempening, Austempering, 

heating media, heating rate and heating time, tempering, hardenability, surface steel 

treatment of steel, carburizing of steel, heat treatment after carburizing, nitriding, 

heat treatment of Al alloys. 

 Recommended Textbook(s): 

1. Materials and Processes in Manufacturing by E.P Degarmo 

2. Process and Materials of Manufacturing by Lindberg 

 Prerequisites: 

ME 1301- Principles of manufacturing process 
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ME 2305-Fluid Mechanics II-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Introduction to viscous flows and boundary layers. Internal flows, laminar 

and turbulent flows. Head loss and friction factor. Flow over immersed 
bodies (external flow). Lift and drag. 

 

 Course Topics 

1. Oscillating systems; Simple Harmonic Motion (SHM); Energy of SHM; Damped 

oscillations; Forced oscillations and Resonance  

2. Types of waves: Transverse and Longitudinal; Traveling waves; Wave speed; The 

wave equation; Power and intensity in wave motion; Reflection and transmission 

of wave; The principle of superposition; Interference of waves; Standing waves; 

Resonance 

3. Macroscopic and microscopic description of matter; Concept of temperature and 

thermal equilibrium (zeroth law of thermodynamics); Measuring temperature; 

Thermal expansion of solids and liquids. 

4. Heat; Work; First Law of Thermodynamics; Thermodynamic Processes 

 Recommended Textbook(s): 

Bruce R. Munson, Donald F. Young, Theodore H. Okiishi, and Wade W. 

Huebsch, Fundamentals of Fluid Mechanics, John Wiley & Sons, 6th ed., 2009. 

 Prerequisites: 

ME 2305 Dynamics, 

ME 1203 Physics-1 

 Topics of Fluid Mechanics Lab II 

1. Determination of friction coefficients for pipes 

2. Determination of roughness Mannk Factor 

3. Hydraulic jump 

4. Measurement of flow rate  using embedding dam in open channels 

5. Measurement of flow rate  using Venturey gauge for sharp orifice and float 
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ME 2306-Strength of Materials II-(3-2-1-2): 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Topics 

Transverse loading and shear stresses in beams and thin-walled pressure vessels, 

beam deflection. Multiaxial loading. Transformation of stresses and strains. Principal 

stresses and strains. Axially compressed members and buckling of columns. 

 Course Topics 

1. Flexure 

2. Transverse Shear 

3. Stress Transformation 

4. Beam Design 

5. Buckling of Columns 

 Recommended Textbook(s): 

R.C. Hibbeler, Mechanics of Materials, Prentice Hall, 7th ed., 2007. 

 Prerequisites: 

ME 2301 Statics 

 Topics of Strength of Materials II Lab.  

1. Restrained beams 

2. Column buckling and load-deflection curve 

3. Buckling load and slenderness ratio 

4. Creep test 

5. Hardness test 

6. Continuous beams 

7. Fatigue test 

8. Thick cylinder test  
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ME 2307-Thermodynamics II-(3-2-1-2)  

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Vapor Cycles. The reversed Carnot, regenerative, reheat and binary vapor, 

refrigeration system, Rankine, vapour compression and Stirling cycles. Properties of 

Mixtures. Application of Dalton’s law and the Gibbs Dalton law, volumetric analysis 

of gas mixtures, molar mixture and specific gas constants, specific heat Operation of 

a gas mixture, adiabatic mixture of perfect gases. Psychrometry. Boilers. Working 

principles, classification and configuration of boilers. Boiler efficiencies. Steam 

Engines. Classification and working principles. Steam Nozzles and related flow 

equations Steam Turbine. Classification and working principles. Efficiency. 

Compressors. Classification and working principles, single stage and multistage 

compressors, intercooling, efficiencies, indicator diagrams, velocity diagrams. 

Comparison of performance. 

 

 Course Topics 

1. Vapor Cycles 

2. Properties of Mixtures 

3. Boilers 

4. Steam Engines 

5. Steam Turbine 

6. Compressors 

 Recommended Textbook(s): 

1. Fundamentals of Thermodynamics by Moran and Shapiro 

2. Thermodynamics, An Engineering Approach by Y.A. Cengel and M.A. Boles 

3. Fundamentals of Thermodynamics by Van Wylen and Sontagg. 

 Prerequisites: 

NONE 

 Course Topics: 

1. Introduction 

2. First law of thermodynamics 

3. Second law of thermodynamics 

4. Ideal gas Laws 

5. Air Standard Cycles 
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6. Vapor Cycles 

 

 Topics of Thermodynamics II Lab 

1. Determination of the relationship between pressure and temperature of saturated 

vapor 

2. Study of refrigeration cycle 

3. Mechanical heat pump 
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ME 2308- Dynamics -(2-2-2-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Fundamental concepts of kinematics and kinetics with application of particles and 

plane motion of rigid bodies, Rectilinear and curvilinear motion of particles. 

Newton’s second law, impulse and momentum methods, impact, Dynamics of 

systems of particles, Kinematics of rigid bodies. Plane motion of rigid bodies: Forces 

and accelerations 

 Recommended Textbook(s): 

R.C. Hibbeler, Engineering Mechanics: Dynamics, Prentice Hall, 12th ed., 2010. 

 Prerequisites: 

ME 1203 Physics-1 

CE 2301 Statics 

 Course Topics: 

1. Kinematics of particles: 

-Rectilinear motion 

-Curvilinear motion 

2. Kinetics of particles: Newton’s 2nd law 

- Linear momentum and rate of change of linear momentum 

- Equation of motion and Dynamic equilibrium 

- Angular momentum and rate of change of angular momentum 

- Equation of motion in terms of radial and transverse components 

- Conservation of angular momentum 

- Newton’s law of gravitation 

3. Kinetics of particles: Energy and momentum methods 

- Principle of work and energy 

- Power and efficiency 

- Conservation of energy 
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- Principle of impulse and momentum 

- Direct and oblique impact 

4. Kinematics of rigid bodies 

- Translation 

- Rotation about a fixed axis 

- General plane motion 

5. Plane motion of rigid bodies: Forces and acceleration 

- Equation of motion for a rigid body 

- Angular momentum of a rigid body in plane motion 

- Plane motion of a rigid body. D’ Alembert’s principle Program and 

 Course Outcomes: 

1. Use rectangular, normal-tangential, and polar coordinate systems to describe the 

motion (kinematics) of a particle, system of particles, and rigid bodies. 

2. Use Newton’s Second Law, Work-Energy, and Impulse-Momentum principles to 

determine the kinetics of particles, systems of particles, and rigid bodies. 

3 .Understand and solve introductory vibration problems. 

4 .In applying the above principles, continue to develop a systematic, orderly 

procedure for solving engineering problems and design mechanical device using 

their knowledge in Dynamics. 
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ME 2309- Mechanical Drawing-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Isometric and pictorial projections of solids/machine parts, making of freehand 

sketches from solid objects and from orthographic projections. Sections of joints, 

screw thread systems, nuts and bolts, keys and cotter, coupling and simple bearings, 

pipe connections and engine details, preparation of assembly drawings.  

Recommended Textbook(s): 

Colin H Simmons, Manual of Engineering Drawing Second edition 

 Prerequisites: 

ME 1210 Engineering Drawing 
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ME 2310- Computer Programming-(3-2-0-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

This course introduces the student to computer concepts, control structures, 

functions, arrays: single and multi-dimensional, and string processing found in 

MATLAB. The course also examines input/output statements including data file I/O, 

arithmetic, logical and comparison operators, along with an introduction to classes. 

 Recommended Textbook(s): 

1. D. Hanselman and B. Littlefield. Mastering MATLAB 6:A. Comprehensive 

tutorial and references. Prentice Hall, 2001. 

2. W.J.palm. introduction to MATLAB 6 for engineers. McGraw-Hill, 2002. 

3. Rao V. Dukkipati, MATLAB aun introduction with applications, new age 

international (9) Ltd., Publishers. 

4. John O. Attia (Electronics and circuit analysis using MATLAB) Baco Raton 

London New York Washington, D.C., 1999. 

5. Tempitop Marcus (Electronic workbunch multisim tutorial (basic)), Florida 

University, 2006. 

6. Electronics workbench TMMulticap 9 schematic capture, user guide title short-

hidden (cross reference text) February, 2006. 

 Prerequisites: 

ME 1209- Computer Science 

 Course Topics: 

Introduction to computers, programming, MATLAB package. Arrays, indexing, sub-

arrays, extraction, condensation, array, functions, vectors, scalars, string arrays. 

Matrix algebra. Matrix operations in MATLAB: add subtract, multiply, invert, 

transpose, concatenate. Programming: if, for, while, break. Graphics by using 

Matlab. Functions: inputs, input checking, outputs, Matlab function. Signal 

definition in the time domain, frequency domain and signal plotting. Curve fitting. 
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Simulink and its function. Other engineering applications (leaner systems, filters, 

numerical analysis, basic circuit analysis). Introduction to electric work bunch. 

Elements of electric circuit in software. Editing a component's general properties. 

Connection building project. Simulation and analysis of projects with many function 

of inputs. Results graphics and data collection. 
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ME 3301-Engineering Analysis-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Laplace Transform. Laplace transform of elementary functions; Laplace transform 

theorems, inverse Laplace transform, applications to the solutions of ordinary 

differential equations. 

Fourier Series. Fourier theorem and coefficients in Fourier series, even and odd 

functions, complex form of Fourier series. 

Fourier Transform. 

Applications in Solving Differential Equations. 

 Recommended Books 

1. Advanced Engineering Mathematics, by Erwin Kreyszig 

2. Elements of Differential Equations, by Keplan. W. 

3. Mathematical Methods, by S. M. Yousuf 

 Prerequisites: 

ME 2202 Calculus-4 
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ME 3302-Heat Transfer I-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Conduction.  

Conduction through plane and composite walls, cylinders and spheres with and 

without heat generating sources, Generalized Thermal Resistance Networks, Critical 

Radius of Insulation, heat transfer from extended surfaces (Fin Equation, Fin 

Efficiency, Fin Effectiveness), Heat Conduction Equation in a Large Plane Wall, 

Heat Conduction Equation in a Long Cylinder, Heat Conduction Equation in a 

Sphere, transient condition, heat transfer by lumped capacity method. Transient Heat 

Conduction in Large Plane Walls, Long Cylinders, and Spheres with spatial Effects. 

 

 Course Topics 

Heat transfer by conduction 

 

 Recommended Books 

1. Fundamentals of Heat and Mass Transfer by Incropera & Dewitt 

2. Heat Transfer, A Practical Approach by Y.A. Cengel 

3. Heat Transfer by J. P. Holman 
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ME 3303-Theory of Machines I-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Friction between unlubricated surfaces, motion on inclined plane, screw threads and 

efficiency, friction of pivot, collar and conical bearings, cone, plate and centrifugal 

clutch, belts and rope drives, chains and sprockets, bands and shoe brakes. Dead 

weight and spring loaded governors, effort and power, sensitivity, controlling force 

and stability. Gyroscope, gyroscopic stabilization. Theory and applications of 

dynamometers. 

 Course Topics 

1. Introduction 

2. Friction between unlubricated surfaces 

3. Dead weight and spring loaded governors 

4. Gyroscope 

5. Theory and applications of dynamometers 

6. Crank mechanism 

 

 Recommended Textbook(s): 

1. Mechanism Design Vol. 1 by Erdman and Sanders. 

2. Theory of Machines by J.E. Shigley 

3. Design of Machinery by R. Norton 

 Prerequisites: 

ME 2307 Dynamics 

 

 Topics of Theory of Machines I Lab 

1. Study of cams movement 

2. Balancing rotating masses 

3. Friction in belts transmitting motion 
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ME 3304-Internal Combustion Engines-(4-3-2-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Classification, configuration and working principles of IC Engines. 

Analysis of Intake and Exhaust. Measurement of fuel and air consumption, 

volumetric efficiency, super-charging, effect of air-fuel ratio and compression ratio 

on engine power & efficiency, pumping work, effect of residual gases on intake 

temperature, injection of fuel, carburetors/fuel injector, ignition system 

development, exhaust gas analysis and air pollution, control of exhaust gas contents, 

energy emissions. 

Fuels and Combustion. Gasoline characteristics, alcohol refining and octane & 

cetane rating, diesel fuel oil classification, gas turbine & jet fuel, additives, 

combustion equation, CNG. Theoretical flame temperature, reaction rate and flame 

propagation, methods of igniting fuel, auto ignition, knock and the engine variable 

detonation, combustion theories, ignition delay, chemical equilibrium and 

dissociation, energy charts for unburned air mixtures, stratified charge engine, and 

combustion chamber requirement. 

Lubricants. Engine lubrication systems, additives for lubricants. 

Engine Characteristics. Valve timing, torque & mean effective pressure, 

comparison of real cycles with the ideal cycle, indicated power, brake power, specific 

fuel consumption, heat balance sheet, relation between indicated thermal efficiency 

and load, SI & CI engines comparison, speed and load control in SI & CI engine, 

high output engines, and turbocharged engines 

 

 Recommended Books 

1. Internal Combustion Engine Fundamentals by J.B. Heywood 

2. Internal Combustion Engines by C.R. Ferguson 

3. Introduction to I. C. Engines by Richard Stone 
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4. Internal Combustion Engine Fundamentals by J.B. Heywood 

5. Internal Combustion Engines by C.R. Ferguson 

6. Introduction to I. C. Engines by Richard Stone 

 Prerequisites: 

ME 2310 Thermodynamics 
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ME 3305-Manufacturing Processes-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Forming & Shaping Processes and Equipment. Rolling. Flat rolling, rolling mills, 

shapes rolling, production of seam less tubing and piping. Extrusion and Drawing. 

Hot and cold extrusion, Extrusion and drawing equipment, Hydrostatic extrusion.  

Sheet Metal Forming. Sheet metal characteristics, formability of sheet metals, 

bending sheet and plate, tube bending & forming, deep drawing, supper plastic 

forming, explosive forming, equipment for sheet metal forming. 

Forming & Shaping Plastics & Composite Materials. Extrusion, injection 

molding, blow molding, thermo-forming, processing elastomers, processing 

reinforce plastics, manufacturing honeycomb material, processing metal matrix and 

ceramic matrix composites. 

Joining Process & Equipment. Fusion welding process: Oxy-fuel gas welding, arc 

welding, electrodes, thermite welding, electron beam welding. Solid State welding 

process: Cold welding, ultrasonic welding, friction welding, resistance welding. 

Weld quality weldability, weld design and process selection, brazing, soldering, 

adhesive bonding, joining plastics.  

Jigs & Fixtures. General design principle, elements of jig, locating devices and 

clamping devices. 

Metal Casting Process & Equipment. Molding and molding sands, classification 

of foundry process, casting and its types, pattern and pattern making, core and core 

making, furnaces, crucibles, molding tools and foundry equipment. 

Material Removal. Machines of chips formation, types of chips produced, forces 

and pressures involved, surface finishing and integrity, machinability. Calculation of 

material removal rate. 

Cutting Tools. Single point tool geometry, mill cutters, factors which affect tool life, 

tool life relationships, tool materials, types and properties of cutting fluids. 
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Machine Processes for Producing Various Shapes. 

Milling operation, milling machines, planning and shaping, broaching and broaching 

machines, gear manufacturing by machining. 

Abrasive Machining & Finishing Operations. Abrasive, bonded abrasives 

(grinding wheels), grinding process, grinding fluids, design considerations for 

grinding, ultrasonic machining. 

Non-Conventional Machining Process. Machining, electrochemical, electrical – 

discharge machining, wire E D M. 

Control of Machine Tools. Machine tools control, numerical control system, 

sequence control, PLC, servo copying, Computerized Numerical Control.(CNC), 

adaptive control, programming for numerical control. 

Computer Integrated Manufacturing System. Manufacturing system, Computer 

Integrated Manufacturing (CIM), Computer Aided Manufacturing (CAM), computer 

simulation of manufacturing process and system, group technology, Flexible 

Manufacturing System (FMS), Artificial Intelligence (AI), Cellular manufacturing. 

Powder Metallurgy. Production of metal powders, compaction, sintering, design 

considerations. 

Surface Treatment, Coating and Cleaning. Mechanical surface treatment and 

coating, painting and its testing, thermal spraying, vapor deposition, electroplating 

and electro forming, anodizing, hot dipping, surface texturing and cleaning.  

Introduction to Process Planning 

 Recommended Books 

1. Fundamentals of Modern Manufacturing by Groover 

2. Manufacturing Engineering and Technology by Kalpakjian 

3. Materials and Processes in Manufacturing by E.P Degarmo 

 Prerequisites: 

ME 1301 Principles of manufacturing process 
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ME 3306-Research Methodology-(1-1-0-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Topics 

1. Research proposal 

a. Research title 

b. Objectives 

c. Methodology 

d. Gantt chart 

2. Literature review 

3. Nature of the research 

a. Experimental  

b. Numerical 

c. Analytical  

4. Data collection, analysis, depicting and interpreting. 

5. Thesis writing and paper writing 

6. PPT Slides preparation and presentation 

7. Publication 

 

 Recommended Books 

1. Research Methodology by Dr. C. Rajendra Kumar 

2. Research Methodology by Dr. J. A. Khan 

 Prerequisites: 

None 
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ME 3307-Heat Transfer II-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 

 Course description: 

Convection & Radiation Heat Transfer, the convection boundary layer, the velocity 

and thermal boundary layer in laminar and turbulent flow over a flat plate. Internal 

flow through pipes. Dimensionless numbers. Reynolds analysis, shear stress, friction 

coefficient for fully developed flow. Free and forced convection, empirical 

correlations. Radiation intensity, its relation to emission, black body radiation, 

absorptivity, reflectivity, transmissivity. Wien’s displacement law, the Stefan 

Boltzman law, Kirchoff’s law, the gray body, radiation exchange between surfaces, 

the view factor, black body radiation exchange between gray bodies, infinite planes 

and cylinders. Heat Exchangers,   Types, the overall heat transfer co-efficient, log 

mean temperature difference, parallel flow and counter flow heat exchanger, multi 

pass and cross flow heat exchanger, the effective NTU relations 

 

 Course Topics 

1. Heat Transfer by convection 

2. Heat transfer by radiation 

3. Heat Exchangers. 

 

 Recommended Books 

Fundamentals of Heat and Mass Transfer by Incropera & Dewitt 

Heat Transfer, A Practical Approach by Y.A. Cengel 

Heat Transfer by J. P. Holman 

 Prerequisites: 

ME 2310 Thermodynamics 
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ME 3308-Theory of Machines II-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course description 

Dynamics of engine mechanism/slider-crank mechanism. Velocity and acceleration 

of piston, angular velocity, acceleration. Forces and couples transmitted in a direct 

acting engine, velocity and acceleration diagrams, turning moment diagram, 

fluctuation of energy and speed. Flywheels, Types of cams and followers, motion for 

a given cam profile. 

 Course Topics 

1. Velocity and acceleration of piston 

2. Velocity and acceleration diagrams 

3. Turning moment diagram 

4. Flywheel 

5. Types of cams and followers 

 Recommended Textbook(s): 

1. Mechanism Design Vol. 1 by Erdman and Sanders. 

2. Theory of Machines by J.E. Shigley 

3. Design of Machinery by R. Norton 

 Prerequisites: 

ME 2307 Dynamics 

 Topics of Theory of Machines II Lab. 

1. Elements transmitting motion 

2. Gyroscope 

3. Gear box 
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ME 3309-Gas Dynamics-(4-4-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Basic governing laws of conservation of mass, momentum and energy, limitations. 

Sub-sonic and supersonic gas flow. Mach number and Mach angle. Isentropic Flow 

and Applications; Operation of nozzles under varying pressure ratios. Normal and 

oblique shocks, Prandtyl-Meyer compression and expansion with applications. Flow 

in ducts with friction and heat transfer. Steam turbines 

 Review of relevant topics. 

Steam Turbines. Impulse and reaction turbines, Compounding, Classification of 

turbines, Internal losses, State point locus and reheat factor. 

Combined Heat and Power Plants. Extraction and back pressure turbines. Turbine 

performance and controls. Feed water heater, air preheater, economizer, super-

heater. Plant efficiencies and their improvement. 

Gas Turbines 

Review of relevant topics 

Working Cycles: Effect of pressures, temperatures, and component efficiency on 

fuel and air consumption and power of the simple plant. Inter-cooling, reheat and 

heat exchanger cycles. Industrial open and closed plant. 

Gas Turbine Cycles for Aircraft Propulsion. Turboprop, Turbofan and 

Turbojet engines, influence of altitude and flight speed on performance. 

Centrifugal Compressors. Principle of operation. Work done and pressure rise. 

Compressibility effects. Non-dimensional quantities for plotting compressor 

characteristics. Axial Flow Turbine. Elementary theory, vortex theory, choice of 

blade profile, pitch and chord, estimation of stage performance, overall turbine 

performance. Prediction of performance of Simple Gas Turbines. Component 

characteristic, off design operation of single shaft turbine, equilibrium running of a 

gas generator, off design operation of free-turbine engine, jet engine. 
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 Recommended Books 

1. Gas Dynamics, byM.J. Zucrow and J.D. Hoffman, Wiley, 1976. 

2. The Dynamics and Thermodynamics of Compressible Fluid Flow (Volume 1), by 

A.H. Shapiro, Ronald, 1953. 

3. Power Plant Technology, byM.M. ElWakil 

4. Steam Turbines Theory and Practice, byW.J. Keartin 

 Prerequisites: 

ME 2302 Fluid Mechanics-1 
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ME 3310-Electrical Machines-(2-2-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Transformers. Voltage and current relationship of primary and secondary types of 

transformers, losses and efficiency. Generators and motors. Types, construction and 

characteristics. Motor starters. Testing and efficiency of machines. Electric power 

transmission, relays and circuit breakers, amplifiers, electrical measuring devices, 

practical: laboratory experiments in the previous subjects. 

 

 Recommended Books 

1. Electric Circuits, Basic Electricity by Schaum’s Series 

2. Electric Machinery Fundamentals by S. Chapman 

3. Electrical Power Technology by Theodore Wildi 

4. Electric Circuits, Basic Electricity by Schaum’s Series 

5. Electric Machinery Fundamentals by S. Chapman 

6. Electrical Power Technology by Theodore Wildi 

 Prerequisites: 

ME 1302 
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ME 4301-Design of Machine Elements I-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Basic criteria of the performance and design of machine parts, determination of 

permissible and actual stresses, design of simple elements, design of keys, cotters, 

and couplings. Design of welded, riveted and bolted joints. Design of translation 

screws. Metal fits, tolerances, standards of fits & tolerances, e.g. ISO standards, 

surface finish. 

 Recommended Books 

1. Mechanical Engineering Design by J.E. Shigley 

2. Machine Design, an Integrated Approach by R L Norton 

 Prerequisites: 

ME 2202 Clculus-4 
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ME 4302-Air Conditioning-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Introduction to air conditioning, air humidity, air mixing, heat transfer coefficient, 

temperature design, the units of heat load, heat lost buildings, ventilation, pregnancy, 

cooling, solar heat, ventilation, accounts Download the cooling, the interactions 

physical, air conditioning, fluid flow, low pressure, blowers, Psychometry, basic air 

conditioning processes, load calculation, systems of air conditionings, 

humidification 

& economics of system dehumidification, humidifiers, air distribution systems, 

insulation materials. Industrial air-conditioning. 

 Recommended Books 

Refrigeration and Air Conditioning by: W.F. Stoecker & Jones 

 Prerequisites: 

ME 2202 Clculus-4 

 Topics of Air Conditioning Lab. 

1. Electro-thermal refrigeration 

2. Cooling and heating in vortex pipe 

3. Air conditioner and thermal pump 

4. In air conditioning 
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ME 4303-Power Plant-(3-2-2-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Steam Power Plants. General layout of modern steam plants, steam generators, 

engines and auxiliary components, back pressure and pass out turbines. Deviation of 

actual cycle from ideal cycle, losses in pipes, turbine, pump and condenser. 

Gas Turbine Power Plant. Development and improvement on gas turbine, the 

practical gas turbine cycle, modification of the basic cycle. 

Isentropic efficiency of compressors and turbines, intercooling & reheating. Hydro 

process plants basic classification and efficiency. 

Jet Propulsion Plant. Aircraft jet engine, efficiency and performance of turbojet 

plant, ram jet and pulse jet, subsonic and supersonic propulsion, performance of 

rocket vehicles, propellants and combustion, thrust chamber.  

Introduction to Hydel Power Plants. Low and high-head power plants. 

Nuclear Power Plants. Introduction, nuclear reactions as energy sources, 

components of nuclear plants. Fissions process self-sustaining chain reaction, 

moderators and reflectors. Classification of thermal reactor, instrumentation, nuclear 

hazards and safety practice. 

Introduction to Solar Power Plants and other emerging technologies. 

Comparison. Comparison of steam, gas, hydel, jet and nuclear power plants with 

special reference to the availability of fuel for these plants. Economic Analysis of 

Power Plants. Plant selection and performance characteristics. 

 Recommended Books 

1. Power Plant Technology by M. M. El Wakil 

2. Power plant by F.T. Morse 

3. Applied Thermodynamics for Engineering Technologist by T. D.Eastop & J Mc. 

Conkey 

4. Power Plant Technology by M. M. El Wakil 
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5. Power plant by F.T. Morse 

6. Applied Thermodynamics for Engineering Technologist by T. D.Eastop & J. Mc. 

Conkey 

 

 Topics of Power Plants Lab. 

1. Boiler 

2. Determination of the relationship between pressure and temperature of saturated 

vapor 

3. Specifying dry fraction of moistened vapor 

4. Vapor injector 

5. Thermal isolator 

6. Performance test of vapor engine 

7. Table of saturated vapor and temperature 

8. Table of saturated vapor/water and vapor pressure 

9. Table of superheated vapor 
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ME 4304-Mechanical Vibration-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Oscillatory motion. Harmonic motion, periodic motion, vibration terminology. 

Free vibrations. Equation of motion, energy method, viscously damped free 

vibration, logarithmic decrement, harmonically excited vibration, forced harmonic 

vibration, vibration isolation, and vibration measuring instruments. 

Two degree of freedom system. Normal modes of vibration, coordinate coupling, 

forced harmonic vibration, vibration absorber, and vibration damper. 

Vibration of Elastic Bodies. Free and forced vibration of cables and uniform bars, 

free and forced lateral vibrations of simply supported thin beams, torsional vibration 

of circular shafts with single rotor and two rotors, critical speed of rotating shafts.  

Finding natural frequencies: Rayliegh method and Holzer method. 

Measurement of Vibrations. 

 Recommended Books 

1. Mechanical Vibrations: Theory & Applications by W.T. Thompson 

2. Mechanical Vibrations by S. S. Rao. 

 Prerequisites: 

ME 2202 Calculus-4 
 

 Topics of Mechanical Vibration Lab.  

1. Free torsional vibration 

2. Whirling rotating axes 

3. Lateral vibration 

Free torsional vibration for second degree systems 
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ME 4305-Industrial Engineering & Safety-(2-2-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Plant Management 

The production and services systems inputs and output, management concepts and 

history. Management systems Role & functions of management. Factors affecting 

industrial development, industrial development of Pakistan, organization structures 

& types. Productivity, basic concepts, classification, measurement and improvement. 

Role of work study, work measurement and work sampling. Plant location criteria, 

equipment and utilities layout, types of layout. Material handling systems. Types of 

production, group technology, variety control, make or buy decisions. Demand 

forecasting, useful forecasting models, material requirement planning, capacity 

requirement planning MRP-II. Inventory models and Just in time (JIT) technique, 

production planning, scheduling problems & models, project management PERT-

CPM, network scheduling, activity crashing and resource leveling. 

Economics 

Types of Costs. Direct, Indirect, Overheads, Fixed, Variable, 

Opportunity, Sunk. Cash flow diagrams, time value of money, discounted cash 

flows. 

Equivalence. Present worth, annual equivalent costs, internal rate of return. Payback 

period. Project feasibility analysis. 

Types of investments. Equity vs. debt financing. 

Depreciation accounting. Straight line, declining balance and sum of year digits. 

Plant replacement analysis. Types of taxes. After tax economic analysis. 

Inflation and Economic Considerations. Cost estimating methods. Project cost 

control. Financial management and accounting methods. Case studies in process 

industries. 
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Human Resources Management. Recruitment process, job evaluation, 

performance appraisal, non-financial & financial incentives, training, labor relations 

& industrial safety. Company and industrial laws. 

 Recommended Books 

1. Engineering Economy by DeGarmo. 

2. Engineering Economy by White (National Book Foundation) 

3. Production & Operations Management by Evert E.Adam Jr and Ronald. 

4. Analysis & Control of Production Systems by Elsayed & Boucher. 

5. Production Management by Kieth & Loekyer. 
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ME 4306-Final year project I-(3-2-1-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Problem statement, design concept, simulation work and hardware concept, or field 

work carried out in accordance with a preapproved project plan under the supervision 

of faculty member(s). 

 Recommended Books 

By Topics 
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ME 4307-Design of Machine Elements II-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Stress concentration. Design of spur, helical, bevel & worm gears, design of rolling 

contact bearings, design of journal bearings, design of mechanical springs, design of 

shafts. 

. 

 Recommended Books 

1. Mechanical Engineering Design by J.E. Shigley 

2. Mechanical Design, An Integrated Approach by R L Norton 

3. Design of Machine Elements by M.F. Spotts 

 Prerequisites: 

ME 4301-Design of Machine Elements-1 
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ME 4308-Refrigeration-(3-2-1-2) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Reverse Carnot cycle- Bell-Colman’s cycle – Air craft refrigeration cycles – Vapor 

compression cycle – Components – Working – P-H and T-S diagrams – Calculation 

of COP – Effect of sub-cooling and super-heating – Vapour absorption system – Ideal 

and actual cycles – Cryogenic engineering- Introduction – Liquefaction of gases – 

Application. 

 

 Course Topics: 

Review of basics: 

 Definition of refrigeration, refrigeration effect and COP–Unit of refrigeration. 

Engine–heat supplied, heat rejected, work output, thermal efficiency, refrigerator–

thermal efficiency–heat absorbed, heat rejected, work input, Heat pump-Heat 

absorbed, heat delivered. Air refrigeration–Reversed Carnot cycle – Bell Coleman 

cycle with COP derivation. 

Vapour compression system: 

 Simple vapour compression system – basic components - representation of p-h and 

T-s diagram with refrigeration effect, work of compression, heat rejection, saturated 

liquid and vapour line, sub cooled liquid region, superheated vapour region. Effect 

of liquid sub cooling and superheating, effect of varying suction and discharge 

pressure. Actual vapour compression cycle – representation on P-H & T-S diagram–

wet compression cycle with superheating and sub cooling-problems involving 

refrigeration effect, cooling capacity of heat of compression, theoretical power 

theoretical COP using refrigeration charts and tables. 

Refrigerants  
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Refrigerant – classification of refrigerants – primary refrigerants - inorganic 

refrigerants – Properties – Thermodynamic properties– Boiling point, freezing point, 

Evaporator and condenser pressure, critical temperature and pressure, Latent heat. 

COP and power requirement cost and availability. Safe working properties–Toxicity, 

flammability, and environmental effects of Refrigerants. 

Other refrigeration cycles  

Vapour absorption system – practical ammonia absorption system – Lithium 

Bromide System – Electrolux System - Steam jet refrigeration. 

 

 Recommended Books 

Refrigeration and Air Conditioning by: W.F. Stoecker & Jones 

 Prerequisites: 

ME 2202 Clculus-4 

 Topics of Refrigeration Lab. 

1. Electro-thermal refrigeration 

2. Compressive refrigeration system 

3. Illustrative refrigeration unit 
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ME 4309-Engineering Materials-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Corrosion units, cell-potential, iron-hydrogen cell, electrode kmetic, half-cell 

reactions, polarization, activation and concentration polarization, stress corrosion, 

corrosion fatigue, corrosion environments, corrosion in gas. Fracture toughness, 

Griffith energy criterion, crack tip stresses, stress immensity factor, fatigue cyclic 

stresses, stress life behavior, S-N curves. Factor affecting fatigue life, stress-intensity 

relationship, safe-life predication. Creep test, strain rate equations, parameter 

methods, stress-relaxation, creep with polymers, viscoelastic behavior, Maxwell 

model. Aluminum and aluminum alloy, properties, classification Al and its alloys, 

copper alloys, types of copper, brass, bronzes, tin-bronze, AL bronze, Si-bronze. 

Magnetic properties, Magnetic field, types of Magnetic. Polymer structures, 

hydrocarbon molecules, thermoplastic and thermosetting, diffusion. Stress-strain 

behavior, viscoelastic, fracture of polymers. semi crystalline, plastic, fibers, ceramic 

structure and properties, silicate ceramics, glasses and glass ceramic, clay products, 

cements, advanced ceramics. Fabrication and processing, powder pressing, tape 

casting. Composites, large-particle composites, dispersions strengthened composite, 

matrix phase, polymer-matrix composites. 

 

 Recommended Books 

1. Foundations of Materials Science and Engineering, by William F. smith & Javad 

Hashemi 

2. Ceramic Science for Materials Technologist by T.J Mc-Calm 

3. Engineering with polymers by P.C. Powell 
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ME 4310-Control Engineering and Measurements-(3-3-1-0) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program 

 Course Description: 

Basic Concepts. System, control system, input, output, open-loop and closed loop 

control systems, elements of a general control system, examples of control system. 

Mathematical Modeling of Physical System. Free body diagram and Newton’s law 

of motion, operational notation, grounded chair representation, series parallel laws, 

equations of motion for spring mass damper systems, levered system, rotational 

system, geared system, electrical components and R.L.C circuits, electrical analogies 

for mechanical systems, scale factors, thermal systems and fluid system. 

Transfer Functions and Systems Response. Review of Laplace transform, 

impulse, step and ramp functions, concept of transfer functions of common 

components, block diagram algebra, signal flow graphs, impulse, step, and ramp 

response of first and second order systems, characterization of response (time 

constant, gain, overshoot, rise time, setting time, steady state error, etc.) relation of 

system response to location of system poles and zeros. 

Stability of Control System. Concept of stability, Routh Hurwitz criterion. 

Root locus Methods and its Use in Control System Design 

Introduction to Digital Control 

Significance of measurement, planning of experiments, general measurement 

system, calibration, static and dynamic measurement   sensitivity, range, accuracy 

precision, repeatability, and uncertainty of instruments, measurement errors. 

Instruments for measurement of length, force, torque, frequency, pressure, flow and 

temperature. Introduction to data acquisition through computers. A/D and D/A 

converters. 

 Recommended Books 

1. Automatic Control, by Francis H. Raven 

2. Modern Control System, by Richard C. D or f 
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3. Automatic Control Systems, by B. B. Kuo 

4. Measurement Systems Applications and Design, by E. Doeblin, McGraw Hill 

5. Theory and Design for Mechanical Measurements, by R. Figliola, And D. Beasley, 

John Wiley. 

 Prerequisites: 

ME 2202 Clculus-4 
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ME 4311-Final year project II-(3-2-1-3) 

Designation as a ‘required’ or ‘elective’ course: 

This is a required course for the Mechanical Engineering Program. 

 Course Description: 

Problem statement, design concept, simulation work and hardware concept, or field 

work carried out in accordance with a preapproved project plan under the supervision 

of faculty member(s). 

 Recommended Books 

By Topics 

 

 

 

 

 


