
MA-234: LINEAR ALGEBRA      3(3, 0) 

The contents are designed by the Department of Mathematics. 

MCT-211: ENGINEERING DYNAMICS    4(3, 1) 

Course Objectives: 

The main objective of this course is to develop in students the ability to analyze engineering 

dynamics problems in a simple and logical manner through the application of several basic 

principles. It will provide a thorough understanding of forces on objects in motion. The students 

will study Kinematics of Particles, rectilinear motion, plane curvilinear motion, different 

coordinate systems, and Newton’s second law of motion. They will learn the Free Body Diagram 

(FBD) concept to illustrate and model the action of one body on another body, Work-Energy 

principles to find relationships between velocity and position and Impulse-Momentum 

principles. They will also get the knowledge of plane kinematics of rigid bodies, angular motion 

relations, absolute motion, relative velocity, instantaneous center of zero velocity and plane 

kinetics of rigid bodies during the semester. This course also aims at providing students with 

background for learning skills to solve engineering based problems.  

 

Topics Covered: 

Kinematics of Particles:  

Rectilinear motion, Plane curvilinear motion, Rectangular coordinates, Normal and tangential 

coordinates, Polar coordinates, constrained motion 

Kinetics of Particles:  

Force, mass and acceleration, Newton’s second law of motion, Equation of motion, Rectilinear 

motion, curvilinear motion, Work and Energy, Potential energy, Impulse and momentum, 

Conservation of momentum 

Kinetics of Systems of Particles: Generalized Newton’s second law, Impulse-momentum, 

Conservation of energy and momentum, Steady mass flow, Variable mass 

Plane Kinematics of Rigid Bodies: Angular motion relations, Concept of absolute and relative 

motion (velocity and acceleration), Instantaneous center of zero velocity 

Plane Kinetics of Rigid Bodies: Force, mass, and acceleration, General equation of motion, 

translation, Fixed axis rotation, Work and energy relation, Impulse and momentum equation 

Suggested Text: 

1. Engineering Mechanics (Vol. II) by J. L. Meriam & L. G. Kraige, Wiley 



2. Engineering Mechanics dynamics by R. C. Hibbeler, Pearson  

3. Mechanics for Engineers, Dynamics, by F. P. Beer & E. R. Johnston, McGraw Hill  

4. Engineering Mechanics: Statics & Dynamics by I. H. Shames, Prentice Hall 

Course Pre-requisites: 

 MCT-112: Engineering Statics 

MCT-221: ELECTRICAL MACHINERY   4(3, 1) 

Course Objectives: 
This course is about electromechanics and uses electric machinery as examples. It teaches the 

basic principles of electromechanical systems like transformers, generators and motors. Basic 

concepts of electromagnetic circuits as they relate to voltages, currents, and physical forces 

induced in conductors are covered, including application to practical problems of machine 

design. Practical analytical models for most types of motors, generators, and transformers 

commonly used in industry are developed, and the models are used to analyze power 

requirements, power capability, efficiency, operating characteristics, control requirements, and 

electrical demands of these machines 

 

Topics Covered:  

Electro-magnetism: Fundamentals of electricity and magnetism, Transformers, Transformer 

coupled circuits, Principles of Electro-mechanical energy conversion and rotating machines. 

Generators: direct-current generators, direct-current motors, efficiency and heating of electrical 

machines, active, reactive and apparent power, special transformers. 

Motors: Three-phase induction motors, selection and application of three-phase induction 

motors, equivalent circuit of the induction motor, synchronous motors, single-phase motors, 

stepper motors 

Suggested Text:  

1. Electric Machinery McGraw-Hill by Fitzgerald, A. E., Charles Kingsley, Jr., and Stephen 

D. Umans 

2. Electrical Machines, Drives and Power Systems By Theodore Wildi 

3. Electric Machinery Fundamentals by John Chapman 

 

Course Pre-requisites: 

 MCT-121: Electric Circuits 

 

MCT 212: MECHANICS OF MATERIALS   3(2, 1) 

Course Objectives 
In this course, the students will first get familiarized with the concept of stress, strain, torsion and 

bending. These fundamental concepts will be further applied to beams and columns to evaluate 



their deflections. By the end of the course, the students will be able to understand and analyze 

different design problems using the relations exist between forces and deformations under 

various loading conditions.  

 

Topics Covered 
Stress and Strain: stresses in structural members, axial stress, shearing stress, bearing stress, 

analysis of stress, strain and axial loading, stress-strain diagram, Hooke’s Law and modulus of 

elasticity, Poisson’s ratio, stress concentration and plastic deformations 

Torsion and Bending: deformation and stresses in circular shafts, angle of twist, stress 

concentration, residual stresses in shafts, introduction to bending, deformation due bending, 

plastic deformation due to bending. 

Design of Beams: shear and bending-moment diagrams, design of prismatic beams for bending, 

shearing stresses in beams. 

Deflections of Beams: deformation of a beam under transverse loading, equation of elastic 

curve, direct determination of elastic curve from the load distribution, statically indeterminate 

beams, method of superposition, application of superposition to statically indeterminate beams 

Columns & Energy Methods: stability of structures, Euler’s formula for pin-ended columns, 

extension of Euler’s formula to columns with other end conditions, strain energy, and elastic 

strain energy, design for impact loads. 

Suggested Text:  

1. Mechanics of Materials by Ferdinand P Beer and E Russell Johnston, Jr., John T. DeWolf 

and David F. Mazurek 

2. Mechanics of Materials by R. C. Hibbeler 

3. Mechanics of Materials by Ansel C. Ugural 

 

Course Pre-requisites: 

 MCT-112: Engineering Statics 

 MA-113: Calculus and Analytic Geometry 

 

MCT-241: DIGITAL LOGIC DESIGN     4(3, 1) 

Course Objectives: 
The objective of the course is to explain how digital circuit of large complexity can be built in a 

methodological way, starting from Boolean logic and applying a set of rigorous techniques. 

Numerous examples and case studies will be used to illustrate how the concepts presented in the 

lectures are applied in practice, and how the need to accommodate different practically-

motivated trade-offs can lead to alternative implementations. The students will apply their 

knowledge in the labs by building increasingly more complex digital logic circuits. 



 

Topics Covered: 
Binary Systems: binary numbers, number base conversion, octal and hexadecimal numbers, 

complements (r’s and (r-1)’s), binary codes, binary logic, Boolean algebra and logic gates, basic 

definitions, basic theorems and properties of Boolean algebra, Boolean functions, canonical and 

standard forms, logic operations, digital logic gates, digital logic IC families 

Simplifications of Boolean Functions: Simplification using K-map method up to six-variable 

and Boolean algebra rules. 

Combinational Logic: design procedure, adder, subtractor, code conversion, analysis procedure, 

multilevel NAND circuits, multilevel NOR circuits, XOR and equivalence functions. 

Combinational logic with MSI and LSI: binary parallel adder, decimal adder, magnitude 

comparator, decoder, multiplexers 

Sequential Logic: introduction, flip-flops, analysis of clocked sequential circuits, flip-flops 

excitation tables, design procedure, design of counters, design with state equations. Synchronous 

and asynchronous counters: introduction, design procedure of synchronous counter, design 

procedure of asynchronous counter, registers with parallel load, sequential logic implementation, 

shift registers, serial transfer 

Memory and Programmable Logic: RAM, ROM, PLA, PAL, error detection and correction 

 

Suggested Text:  

1. Digital Design by M Morris Mano 

2. Digital Fundamentals by Floyd and Jain 

Course Pre-requisites: 

 MCT-121: Electric Circuits 

 


