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Computer and Control Engineering
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Production Engineering and Mechanical Design
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Courses Content

Preparatory Year

First term

PME* \ + Y Engineering Mathematics(!)a

Algebra : mathematical system (system —ring - field) — Boolean algebra — introduction to linear algebra
(algebra of vectors — linear dependence and independence — algebra of matrices) — theory of linear
algebraic equation systems Gauss elimination method — algebra of complex numbers — theory of partial
fractions — numerical computation of roots of function ( definition — theorems ) — transcendental
functions algebraic equations ( Newton method — Chord method ).

Derivative : (trigonometric — inverse trigonometric — exponential — logarithmic — hyperbolic and inverse
hyperbolic ) — Limits ( definitions- theorems) — Continuity ( definitions- theorems)- first derivative of
transcendental functions — high order derivatives — applications of derivative (minimum — maximum —
limits — curves tracing — point of inflection) — other applicatiohs — indeterminate forms — Taylor and
Maclaurin expansion —applications in approximations and error estimation — Introduction to partial

derivative.
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PME: \ » YEngineering Physics()a

Some basic subjects in physics : physical measurements , measures standards of basic quantities,
dimensional analysis , units systems , elastic properties of solids , deformation types , stress and strain ,
elasticity modulus , gravitation , Newton's low of gravitation and applications , potential energy,
planets motion and Kepler's laws , static fluids , hydrostatic pressure , Pascal's law , Archimedes's
principle , ideal fluids dynamics , continuity equation, Bernoulli's equations and its applications,
viscosity , oscillations , simple harmonic motion, and some applications , energy of a particle moving
with simple harmonic motion , simple harmonic motion and uniform circular motion , practical
experiments.

Electrostatics : electric charge and Coulomb's law , conductors and insulators , Coulomb's law,
superposition principle of electrostatic forces, properties of electric charges , electrostatic field ,
electric field lines , electric field for a point charge , a group of point charges , and a continuous charge
distribution , Gauss's law , flux of the electrostatic field , Gauss's law and its applications , electrostatic
potential energy , potential of a charged conductor , dielectrics and capacitances , Gauss's law in

dielectrics , displacement vector , energy stored in the electric field , practical experiments.

PME - * * YEngineering Mechanics

Applications on space vectors — Resultant of a group of forces — moments — equivalent couples —
equivalent groups — equations of equilibrium for the rigid body — types of supports — equilibrium under
the effect of coplanar forces — equilibrium of groups of space forces — equilibrium of a rigid body under
the effect of a group of forces and space couples — center of masses (a group of particles —areas ) -

moment of inertia ( paralled axe — principle axes - areas).

PME* \ * ¢Engineering chemistry

Gaseous state (state equations of ideal and real gases — diffusion of gases — critical state and

M_—_
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liquefaction of gases— humidity and air conditioning ) — solutions ( types of solutions, their properties
and governing laws , antifreezes —Eng. Applications ) - fertilizers (types of fertilizers and their
manufacture ) — chemical thermodynamics ( basic laws of thermodynamics — combustion - material and
heat balance in chemical processes and in fuel combustion — equilibrium — renewable energy sources —
rocket propellants — Eng. applications ) — electrochemistry and its applications — cement (manufacture
types — hydration reactions setting and hardening — shrinkage in concrete ) — technology of potable and
industrial water treatment and water pollution — air pollution and its control — pollution by solid wastes

and its control — corrosion ( types of corrosion — defence against corrosion — industrial case studies ).

Second term

PME: ¥ + } Engineering Mathematics(}) b

Analytic geometry : general equation of second degree — condition to represent pair of straight lines —
circle — coaxial circles — conic sections ( parabola — ellipse — hyperbola ) — translation and rotation of
axes and standard forms of conic sections — space coordinates ( Cartesian- cylindrical — spherical ) -
straight line equations plane — sphere — surface of solid of revolution.

Integration : indefinite integral (theorems — integrals for elementary functions ) — methods of
integration (tables — substitution — parts — partial fractions and reduction ) — definite integral ( Newton
definite integral — properties — theorems ) —improper integrals — mean value theorem for definite
integrals — applications of definite integral ( arc length — plane area — surface and volume of solid of
revolution — mass and center of gravity ) — elementary methods for numerical integration ( trapezoidal

rule and Simpson's rule).

PME Y « YEngineering Physics(') b

Principles of heat and thermodynamics : temperature , heat , the first law of thermodynamics , the
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Zeroth law of thermodynamics , temperature measuring , thermal expansion , heat , heat absorption in
solids and liquids , the first law of thermodynamics , mechanisms of heat transfer , kinetic theory of
gases , ideal gases, translational kinetic energy , distribution of molecular speeds , molecular specific
heat , degrees of freedom and its relation with the specific heat , entropy and the second law of
thermodynamics, some of the singular processes , reversible and irreversible processes , entropy
changes , the second law of thermodynamics , Carnot cycle , the absolute temperature scale , basic of
heat engines , basics of refrigerators,, practical experiments.

Electric current and magnetism : electric current and electric resistance , current density,

Ohm's law , electric power , semiconductors , direct current circuits , electromotive forces,

potential difference , Kirchhoff's laws , multi-loop circuits , magnetic field , field definitions,

magnetic force on a current-carrying conductor , sources of magnetic fields , Biot-Savart law

, Ampere's law , electromagnetic induction , Faraday's law , Lenz's law , electric fields induced by

induction , magnetic energy , mutual induction , magnetic properties of materials and Maxwell's

equations , Gauss's law for magnetism , diamagnetism, paramagnetism, ferromagnetism , magnetic
hysteresis , displacement current , generalization of Ampere's law Maxwell's equations , practical

experiments .

PME: * * YEngineering Mechanics

Position displacement , velocity , and acceleration of particle , trajectory of planer motion of a particle ,
description of the planer motion in Cartesian coordinates — projectiles — restricted motion of a particle
along a straight line — description of motion in natural coordinates , and polar coordinates , relative
motion between particles — Newton's law of motion — motion in resistive medium — variable mass and
its applications — simple harmonic motion of a particle — restricted motion of a particle along a circular
path — principle of work and kinetic energy — conservative forces — principle of conservation of

mechanical energy — principle of impulse and momentum.

M
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Electrical Engineering

First Year

First Term

PME) ) + 1 Engineering Mathematics(Y) a

Differentiation and integration of functions of several variables — partial derivatives — Taylor and
Maclaurin of function of several variables — differential equations — method of solution of first ordered
differential equations — N-order differential equations using differential operators — Euler equation —
application of solving differential equations of RLC electrical circuits in time domain ( over damped —

under damped — critical damped and resonance cases ).

Second Term

PME\ Y « % Engineering Mathematics(Y) b

Laplace transform and its applications in solving differential equations — system of linear differential
equations of constant coefficients and its solution by matrices — partial differential equations (
definitions — properities and normal forms ) - Methods of solutions of partial differential equations
D,Alembert method , method of separation of variables )-orthognal functions —expansion of periodic

functions by fourier series — Barsval equality — sum of sum numerical series.

Electrical Power and Machines Engineering

Second Year

’
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First Term

PMEY\ « 4 Engineering Mathematics(¥) a

Curve fitting — interpolation and extrapolation using different methods — numerical solution for linear
and nonlinear algebraic equations — numerical differential and integration — numerical methods for
solution of ordinary differential equations and some partial differential equations — solution of three
dimensional Laplace's equation using separation of variables in spherical and cylindrical coordinates —
application in numerical analysis of RLC ( over damped —under damped — critical damped and

resonance cases)
Second Term

PME" Y + ¢ Engineering Mathematics(Y) b

Functions of complex variables integration — Cauchy Riemann theorem for integration — real integrals
using complex integration around closed curves — series solution for second order ordinary differential
equations using power series Legendre equation — application of power series , Legendre and Bessel

equations in solving the different cases RLC circuit.

Third Year

First Term

PMEY " \ ¢ Engineering Mathematics(£)

Bosic theorem in probability and conditional probability with applications — random variables —
functions of random variables— distribution functions - statistical measurements ( mean and
dispersion)- discrete distributions ( binomial — Poisson — Hypergeometric ) — continuous distributions (
normal — t-distribution x'- distribution) — methods of estimation of parameters of distribution —

confidence intervals for parameters — testing of hypothesis — confidence level for measures of

_—”
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parameters — data correlation.

Electronics and Electrical Communication Engineering

Second Year

First Term

PMEY\\ + Engineering Mathematics(¥) a
linear and non-linear solution of equations —numeric differentiation — numeric integration — numerical

methods for the solution of differential and ordinary equations.
Second Term

PMEY Y\ + Engineering Mathematics(¥) b
Vector analysis — Fourier's series — special functions — partial differential equation using variable

separation and its applications — numerical solutions of partial differential equation- Fourier transform .

Third Year

First Term

PMEY ) \ © Engineering Mathematics()

Probabilities — random variables and application in communication systems — set theory and it's
applications — conditional Probabilities — Probability density functions — continuous and discrete
density function — special function (Beta , Gamma functions-error function —Bessel function)-central

limit theorem.

Computer and Control Engineering

M
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Second Year

First Term

PMEY Y )\ Engineering Mathematics(¥) a
Numerical solutions of linear and nonlinear algebraic equations — numerical differentiation — numerical
integration — numerical solutions of ordinary and partial differentiation equations — discrete

mathematics — number theory and mathematical induction , relations , functions, graph theory.
Second Term

PMEY Y\ Engineering Mathematics(¥) b
Complex — variable analysis — Legendre and Bessel functions — solution of boundary value problems —
Fuzzy sets : basic concepts , Fuzzy set operations , Fuzzy relations and their calculus — Fuzzy numbers —

Linguistic variables — mathematical fundamentals of Fuzzy logic .

Mechanical Engineering

First Year

First Term

PME) \ « V Engineering Mathematics(Y) a

Differentiation and integration of functions of several variables ( definition — limits — continuity ) -
partial derivatives — total differential and its applications in maximum and minimum values ( absolute —
local — constraint ) — equation of tangent plan, and normal on the surface - Taylor and Maclaurin of

function of several variables — differential equation and applications ( definitions — theorems ) —

/
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method of solution of first ordered differential equations — N-order differential equations —non-
homogenous and its solution using differential operators — particular solution of non-homogenous
equation by differential operators — indefinite coefficients — variation of constants -Euler equation —

mechanical applications.

PME\ \ + A Engineering physics(Y)
Light : light nature — waves characteristics — light interference — light diffraction — diffraction theories .
Sound: sound waves — sound intensity — pulses — Dopler phenomena — reflection and refraction of

sound — application of ultrasonic in the measurements.

Second Term

PME\ Y+ V Engineering Mathematics(Y) b

Laplace transform and its application in solving differential equations — system of linear differential
equations of constant coefficients and its solution by matrices — applications of partial differential
equations ( definitions — properties and normal forms )- methods of solutions of partial differential
equations (D,Alembert method , method of separation of variables) — applications — heat transfer —
Laplace equation - orthognal functions —expansion of periodic functions by fourier series — Barsval
equality — sum of sum numerical series - other applications — vector analysis — theorems of line and

surface integrals ( Green-Stocks - Gauss).

Production Engineering and Mechanical Design

Second Year

First Term

M
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PMEY )\ Y Engineering Mathematics(Y)

Functions of complex variables integration ( definitions — limits — continuity — derivative — Cauchy-
Riemann equations — Taylor expansion — integration - Cauchy-Riemann theorem for integration — real
integrals using complex integration around closed curves) - conformal mapping and its application to
boundary value problems for Laplace's equation in plane — series solution for second order ordinary
differential equations using power series - Legendre equation — Legendre and Bessel's expansion of
functions — solution of three dimensional Laplace's equation using separation of variables in spherical

and cylindrical coordinates.

Mechanical Power Engineering

Second Year

First Term

PMEY Y V¥ Engineering Mathematics(Y)

Functions of complex variables integration ( definitions — limits — continuity — derivative — Cauchy-
Riemann equations — Taylor expansion — integration — Cauchy Riemann theorem for integration — real
integrals using complex integration around closed curves) - conformal mapping and its application to
boundary value problems for Laplace's equation in plane — series solution for second order ordinary
differential equations using power series - Legendre equation — Legendre and Bessel's expansion of
functions — solution of three dimensional Laplace's equation using separation of variables in spherical

and cylindrical coordinates.

Civil Engineering

M
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First Year

First Term

PME) \  © Engineering Mathematics(¥) a
Differentiation and integration for functions of several variables — multiple integration — Taylor
expansion —ordinary differential equations — Laplace transformation.

Second Term

PME) Y + © Engineering Mathematics(Y) b
Scalar analysis — Fourier series — partial differential equations — numerical analysis — linear and

nonlinear programming.



