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B 1021 Mechanics ( a )

(1) gl VoYY G

General principles, Vector algebra and applications to
mechanics, Statics of particles, Moments of forces and
couples, Equivalent systems of forces and moments,
Equilibrium of rigid bodies, Centroides and centers of
gravity, Analysis of structures (trusses, frames and
machines), Friction, Moments of Inertia (areas and
masses), Internal forces and moments in beams (axial
force — shear force — bending moment).

Laboratory experiments

— Gl B Alidty clgadal) o - Al cbwlud
Al Adail) — cilalgadyly sl aje — Clasuad) Klia)
Lnogiall 38hall — Adulad) alua¥l ol — ajally @il g
5 byl clglea) cldiall Jdai — J8Y S
(Aslg Aaluall) (I gl pje — clsia¥) — (Clislal
pies oalll By dy)saa B48) satll B ajally dulalal) Bal) —

(2
Llara qlas

B 1022 Mechanics ( b )

(@) Sluall VoYY

Kinematics of particles (rectilinear and curvilinear motion),
Kinetics of particles (force and acceleration method — work
and energy method — impulse and momentum method),
Planar Kinetics of rigid bodies (translation — rotation about
a fixed axis — general plane motion), planar kinetics of rigid
bodies (force and acceleration method — work and energy
method — impulse and momentum method), Mechanical
vibration.

Laboratory experiments

— (e (2 A pally ddadll A8 al)) Clarual) LSslais
Alhally Jadl) Ayl — Alaally 558 48))k) Clapal) <30S
plaa S £ sl LS alaisll — (ASal) Ay adal) Ayl —
ASally b Hsae Jea ghsadly 1Y) AS all) Lulad)
Ayl Ahulall aluadl 4yl LSELN — (doalad) dy5iaall
Loy pdall Ayl — AUl Jaoall Ayl — Alaally 55l
Sl Sl — (3Sal)

Alara qulas

B 1011 Mathematics (1) (a)

(T) (Y) cbabiiay g

Modern Algebra: Sets, Elements of mathematical logic with
applications, Relations, Mappings, Algebraic structures (Groups-
Rings-Fields).

Differential Calculus: The real number system, the extended
real number system, real intervals. Real functions and their graphs
(Algebraic functions, trigonometric functions and their inverses,
exponential, hyperbolic and logarithmic functions). Limits and
continuity. Differentiation of real functions of one variable.
Applications of differentiation (maxima, minima and inflection
points, curve tracing, optimization problems, related rates). The
first mean value theorem and first order approximation of
functions

bl daidl e salue . il gandl ¢ Gyaal) ol
— i) ) Al Sl ¢ aulglly LB ¢ aslilas
- ((Jisd) — s

Lagal) daelly ¢ Lggall sael) 2l Joalin) gl
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b Aidal) Jlsal) Jualing Juai¥ly clledl) . (Apaiyle il
bl Gllel) ) doslall el aals ki
bl Bl il oy CBLEY] Laliy g yealls
I iy das giall el 11 Aplill L (Y analls
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B 1012 Mathematics 2

Y bl VY

Linear Algebra & Geometry: Matrix algebra and systems of
linear equations. Applications (codes, matrix games). Vector
spaces and subspaces. Inner product spaces. Eigenvalues and
eigenvectors, diagonalization of matrices. Vector algebra and
linear geometry in three dimensions. Polar coordinates. Conic
sections. Complex numbers.

Integral Calculus and mathematical analysis: Indefinite integrals
with applications. Methods of integration. Definite integrals with
applications (areas, volumes of revolution, lengths of curves and
surface integrals). Sequences and series, power series. Mean
value theorems and Taylor's theorem, Taylor's and Maclaurin's
expansions of functions.
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B 1111 Mathematics (2 )( a)

(T) () cbabd i

Differential Equations (A): Classification, formation and types
of solutions of ordinary differential equations. First order
differential equations (separable, homogeneous, exact and linear
equations). Orthogonal trajectories, nth order linear differential
equations with constant coefficients. Particular solution of non-
homogeneous equations by operators and variation of parameters
methods. Euler's equations. Reduction of order. Linear systems of

differential Equations. Gamma and Beta functions.

Multivariable Calculus (A): Surfaces and curves in three
dimensions. Vector functions of one variable. Scalar functions of
several variables, partial derivatives. Directional derivatives, total
derivatives. Applications (tangent planes and normal lines. Taylor

expansions, maxima and minima, Lagrange's multipliers).
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B 1112 Mathematics (2 )( b))

clpall VAN Y

(=) (Y)

Differential Equations (B): Series solution of differential
equations. Special functions of mathematical physics (Legendre
polynomials and Bessel functions). Laplace transforms with
applications, Fourier series with applications. Partial Differential
Equations (Classification and types of solutions, solution of
linear partial differential equations with constant coefficients,
canonical and standard forms, solution of some initial-boundary
value problems)

Multivariable Calculus (B): Double integrals with applications.
Triple integrals with applications, cylindrical and spherical polar
coordinates. Line and surface integrals with applications. Vector
analysis.
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B 1213 Mathematics 5 (for Mechanical Engineering
Specialization) (3 )(a)

(7)) (F) abal, 1Yy o

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Complex differentiation. Conformal transformations.

Some elementary transformations (linear function, the function

w=72" , rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
integration. Taylor's and Laurent's series. Contour integration.

Applications for steady state heat distribution and elasticity.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem
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B 1214 Mathematics ( 3 )( b )

(c_q)(r ) Glualll Y Yy e

Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value
problems in ordinary differential equations and initial-boundary
value problems for partial differential equations. Computational

fluid mechanics (gas dynamics, elasticity and heat flow).

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic
theorems. Discrete and continuous distributions. Statistical
estimation. Tests of hypotheses.
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B 1215 Mathematics ( 4 )( a )

(1) (¢) abald yvie

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Differentiation. Conformal transformations. Some
the function

elementary transformations (linear function,

W=2" | rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
and Contour

integration. Taylor's and Laurents series.

integration. Applications to potential and field theory.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem.
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B 1216 Mathematics ( 4 )( b )
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Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value
problems in ordinary differential equations and initial-boundary
value problems for partial differential equations. Computational

field theory and acoustics.

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic

theorems. Discrete and continuous distributions. Statistical

estimation. Tests of hypotheses.
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B 1217 Mathematics ( 5 )( a )

(7)) (°) abual iy g

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Differentiation. Conformal transformations. Some
the function

elementary transformations (linear function,

— N . - . _— .
W= 2", rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
and Contour

integration. Taylor's and Laurent’s series.

integration. Applications in fluid mechanics and structure.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem.
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B 1218 Mathematics ( 5 )( b )

(@) (0 ) clalyh VYA

Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value

problems in ordinary differential equations and initial-boundary
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value problems for partial differential equations. Computational

continuum mechanics (fluids, elasticity and soil mechanics).

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic

theorems. Discrete and continuous distributions. Statistical

estimation. Tests of hypotheses.
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B+ ¢ Chemistry ( a ):( Y-+-Y)

(Y=Y ) (1) bl Vo 8)

The gaseous state, liquid state, cements, electrochemistry
and metallic corrosion, metallic elements, solutions,
colloids, thermo chemistry, chemical Kkinetics, chemical
equilibrium, acids and bases .

Laboratory experiments.
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B Y.¢YChemistry (b ) (Y-+-Y)

(Y=Y ) (@) cbaslretY .

Water treatment separation techniques (distillation,
extraction, desalination), organic chemistry basic concepts,
Hydrocarbons, Hydroxyl compounds, organic acids and
bases, coal, petroleum-based industries, chemical
explosives, high polymers, lubricants and detergents.
Laboratory experiments.

A0 cpadlai ) ¢ ydaiill) slsal) A allaad Jadll il s
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B1031 Physics (a ) (4-0-2)

(Yot ) (1) elpalhyery

Units and dimensions, Vectors, Electric force and electric
field, Motion of charge in electric field, Electric dipole in
electric field. Gauss law and applications, Electric potential,
Capacitors and dielectrics, Electric energy, Current and
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resistance, Magnetic field and magnetic force, Sources of
magnetic field, Bio-Savart law and Ampere’s laws,
Electromagnetic induction and Faraday’s law, Self-induction
and magnetic energy.

Laboratory experiments on electricity, current and resistance

and magnetism.
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B 1032 Physics (b )(¢-+-Y)
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Wave motion, Traveling waves in stretched strings, Sound
waves and intensity, Doppler effect, Superposition of
waves: interference, standing waves and beats, Interference
of light waves, Interference from thin films, Diffraction of
light, Polarization of light, temperature and heat, First law
of thermodynamics, Kinetic theory of gases, specific heats
of gases, thermodynamic processes: isochoric, isobaric,
isothermal and adiabatic, Heat engines and efficiency,
Carnot engine, Heat transfer: conduction, convection and
radiation, Elastic properties of materials, Hooke’s law,
Hydrostatic and surface tension, Hydrodynamics, Viscosity.
Laboratory experiments on waves in stretched strings,
sound waves, interference, diffraction and polarization of
light, specific heat, thermistor, thermal conductivity.
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B 1133 Modern Physics ( 3 -1-2)

(Y=)=7) @l cLal VA TY

Planck’s theory of quantization, Photoelectric effect,
Compton effect, Dual property of motion of particles,
Principles of quantum mechanics, Schrédinger equation.
Infinite potential well. Rectangular barrier, tunneling,
Atomic structure and spectroscopy, Quantum theory of
free electrons in metals, Statistical distribution laws.
Crystal structure and Miller indices, Band theory of
solids, Effective mass, density of states, intrinsic
semiconductors, Electron and hole densities, mobility,
drift of carriers, receptivity, doping of semiconductors:
n-type and p-type, Diffusion of carriers, Recombination
and generation, Continuity equation, pn junction, other
junctions, Diode applications.

Laboratory experiments in photoelectric effect, Hall
effect, current in semiconductors, thermistor, diode
characteristics, photodiode
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