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Use all the methods of statistical calculations to solve problems in chemical engineering and
others application.
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fd‘m‘ Introduction: Statistics, population 3 !
AdBlie and sample descriptive and inductive

statistics and graphical representation
of data’s.

Aliu Frequency distribution table, raw 3 v
e data, arrays, types of frequencies
) Al Graphical representation of frequency 3 ¥
AdBlia distribution table.
ulA:\A‘J

Cat

Aliu Measures of central tendency 3 ¢
LBla

Al Measures of dispersion 3 °
Lla
) Al Curve fitting, Least squares method, 3 k
AdBlia and Straight-line forms, polynomial.
Ol Regression, variance and correlation 3 Y
e coefficient.

Al normal distribution 3 A
Llia
¢ alia




Multiple and partial correlation:

Auilia s regression equation, normal equations
for the least square regression, the
. .‘USJ coefficient for multiple correlation, Y
el relationship Between multiple and
partial correlation.
b V)
ALiBla
Oladal
Cac
| Ak Probability distribution, continuous i
AdBlia and discrete probability distribution.
Al Y
ALsBlia
el The binomial distribution, the 't
e Poisson probability distribution,
approximation of standard
distribution.
alud i i Yo
The chi-square test, confidence
ALBla

intervals, degree of significant,
test of Hypothesis.
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Develop an understanding of the principles of statics and the ability to analyze
problem in a systematic and logical manner including the ability to draw free-body
diagrams. Ability to analyze the statics of trusses, frames and machine and the
dynamics of particles, systems of particles and rigid bodies.




1. To understand and use of scalar and vector analytical techniques for analyzing
forces vectors and equilibrium of a particle and rigid body.

2. To understand and use the general ideas of structural analysis and internal forces
and friction.

3. To be able to isolate and analyze a mechanical system using free body diagrams
ideas.

4. To understand and use the general ideas of center of gravity, centroids and

moments of inertia.
r,ms\ P (,.dx.d\ &k

1-Daily, Weekly and Monthly tests.

2- Group Discussion (Class Discussion)
3- Homework

4-Lecturing

pill (331 )l

1-Quizzes
2-Tests
3-Exams
4-Projects
5-Homework
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Q&A Lecture Note ntroductl?n .and General » 1
Principles
Q&A Lecture Note Force Vector 2 2
Quiz#l Lecture Note Equilibrium of a Particle 2 3
Group
Discussio | Lecture Note Equilibrium of a Particle 2 4
n
Q&A Lecture Note Force System Resultant 2 5
Test #1 Lecture Note Force System Resultant 2 6
Quiz#2 Lecture Note Equilibrium of a Rigid Body 2 7
Q&A Lecture Note Equilibrium of a Rigid Body 2 8
Test#2 Lecture Note Structural Analysis 2 9
Q&A Lecture Note Structural Analysis 2 10
Quiz#3 Lecture Note Internal Forces 2 11
Group
Discussio | Lecture Note Internal Forces 2 12
n
Home
K wor Lecture Note | Center of Gravity and Centroid 2 13
Quiz#4 Lecture Note Moments of Inertia 2 14
Q&A Lecture Note Friction 2 15
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Textbook: - 4 laall chle all
Title: Engineering Mechanics: Static and Dynamics Tl | i€ = Jﬂ
Author: Hibbeler Dol
Publisher: Prentice Hall; 13" edition, 2013 sAl =
ISBN-13: 978-981-06-8134-0
ISBN-10: 981-06-8134-8
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1- To understand these concepts of applications and how to evaluate volumes, surface
area , and to understand analytic geometry.

2-Provide practice at developing critical thinking skills, solving open ended problems and
to work in teams

Develop a deep understanding of issues related to the basic principles of polar Coordinates , vector
analysis, determinants, and how to solve problems in chemical engineering .
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Al Pole_xr _C_oordinates_: 4
iilia Defln!tlon, Carte5|f3m Versus polar \
coordinates, graphing in polar
coordinate.
alad Area .length of the curve, point of 4 y
Ad8lia g intersection and the volume in polar
coordinate.
PR
a58la .
sl Vec_to_r _Analy3|s: _ _ 4 v
s Definitions, properties, vector in
= space, scalar and cross product of
i vector, product of three vectors. 4 ¢
ai8lia
A Determinates and Matrices :
2zdlia Definition, determinate evaluation, 4 °
solution of system of linear equation
il by matrix; (Inverse of matrix, Gauss A
2Lzlia elimination), Rank of matrix, Eigen 1
value and Eigen vectors
Olaial ..
. Examination 4 v
S e
o Partial differential, Partial derivative,
4,08 ,chain rule, total differential, 4 A
Olaial 5 Approximation, directional




derivative, the gradient, maximum
and minimum

AL .
di8lia
L
. o i
P EP .. :
Infinite Sequences and Series:
il Sequences, Convergence, Geometric
Ai8la series, nth partial sum, tests of Ve
Oladal 5
s
L
Lilia Multiple Integrals: Uy
Double Integral, Area, Volume,
v unble Integra! in polar coordinates,
Ll Trlple_ Integral in _rectangu_lar _ VY
coordinates, physical application of
g double and triple Integration.
ala) ¢
a58lia
Olaial L.
Examination yo
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1- Thomas Calculus, by George B. Thomas, Jr, Elevnth
Edition Media Upgrade 2008

Other support books :-

1- Mathematical methods for science students, Second
Edition, by G. Stephenson,

2- Advanced Engineering Mathematics, Fifth Edition, by
C. Raywylie, Louis C. Barrett

3- Mathematical Methods in chemical Engineering, Second
Edition, by V. G. Jenson and G.V. Jeffreys.
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1-Understand methods of solving First order and Higher ookl Galal 4

order ordinary differential equations along with some physical Application.

)

2- Demonstrate the relevance of the mathematical methods learnt to chemical
engineering.




3- Understand the concept of Fourier-series representation of periodic functions
and their application.
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A Ordinary Differential Equations : 4 \
it First-order differential equations,
Linear and nonlinear first-order
) Al equations, Formation of differential 4 A
Adlie g equations,  Solutions of linear
— differential equations, Initial and
al 4 K
Ll _Boundary value problems, Sepqrable
aial first-order ode’s, Exact differential
oy equations, Differential operator,
Integrating factors, Solutions of
second order linear homogenous
equations, Coupled first order
equations, Method of reduction of
higher order differential equations,
Solutions of higher order
homogenous linear equations.
i Function and definite Integrals: 4 ¢
Addlia 5 The error function, the gamma
function, the beta function, factorial
I function. 4 °
Lidlie g




ey e Laplace transform: ¥
Laplace transforms, Laplace
transform of the derivatives, Laplace
Al transform of Integral, Laplace A
Aslia Transform of t.f (t) (multiplication by
0‘*’“& t), Properties of Laplace transform,
“’:u‘ Laplace transform of special g
Asdlia g functions, (step, pulse, Impulse, ramp
and periodic functions), Convolution
theorem, Initial value problems
(multiplication by s), Final value
problems (division of s), First shifting
properties, second shifting
properties, Inverse of Laplace
transform, Inverse Laplace transform
of derivatives, Inverse Laplace
Transform of Integrals, Partial
Solution of differential equations,
Solution of simultaneous ordinary
differential equations, Application of
Laplace transform to solve
Chemical engineering problem.
A Complex number: e
Adtlie Introduction, addition and
subtraction, ,division ,multiplication,
i argand diagram, de movie’s theorem A
Al and application ,Euler’s theorem
Ohasal s jpolar presentation and exponential
Cal

presentation
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Al Fourier series: 4] Y
Aslia g Periodic functions, Fourier series,

Even and odd functions, Half range

i .expansion 4 vy
Lidlia g

alud 4 V¢
Lilia
Oladial Examination 4 19
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2-Higher Engineering Mathematics by
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,40th Edition,2007.
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1. Learn to analyze energy transfer and transformation in systems using fundamental
concepts of properties of materials, work, heat, internal energy, entropy, equilibrium,
and relations derived from the First and Second Laws of Thermodynamics.

2. Learn the methods to measure thermodynamic properties and estimate values for




properties using property tables and relations.

M\}M‘}M\&‘k}éﬂ\&hp _\'

1. Recognize the energy interaction across the system’s boundary and distinguish
between the work and heat energy interaction.

2. Identify thermodynamic properties of pure substances and ideal gases from
thermodynamics property tables and ideal gas equation of state respectively.

3. Predict various thermodynamic processes and produce pressure-temperature,

pressure-volume, or temperature-volume diagrams.
?L:J\ 5 ﬁh:d\ &k

1-Daily, Weekly and Monthly tests.
2- Group Discussion (Class Discussion)
3- Homework

4-Lecturing
(,#éﬂ\ @)k
1-Quizzes
2-Tests
3-Exams
4-Projects

5-Homework
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Q&A Lecture Note | Introduction and Basic Concept 4 1
Q&A Lecture Note | Introduction and Basic Concept 4 2
Quiz#1l | Lecture Note Energy, Energy Transfer, a nd 4 3
General Energy Analysis
Group
Discussio | Lecture Note Energy, Energy Transfer, .a nd 4 4
n General Energy Analysis
Q&A Lecture Note | Properties of Pure Substances 4 5
Test #1 Lecture Note | Properties of Pure Substances 4 6
Quiz#2 Lecture Note | Properties of Pure Substances 4 7
Q&A Lecture Note Ideal Gas 4 8
E Analysis of Cl
Test#2 Lecture Note A7 AEL R G 4 9
Systems
E Analysis of Cl
Q&A Lecture Note A ZGUE R DCIAE b 4 10
Systems
Quiz#3 Lecture Note Mass and Energy Analysis of 4 1
Control Volumes
Group .
Discussio | Lecture Note AEESEL LU EE 4 12
n Control Volumes
Hom: wor Lecture Note Steady Flow Devices 4 13
Quiz#4 Lecture Note Steady Flow Devices 4 14
Q&A Lecture Note Steady Flow Devices 4 15
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3 pualaa General corrosion A !

3 palas Potential — PH diagram ¥ v

5 _palaa Corrosion of metal and alloys Y ¥

b _pualas Localized corrosion Y ¢

3 palaa Polarization curve Y °

| Moo peste iy 2R

3_palas Atmospheric corrosion Y ¥

3 palas Weathering steels A A




8 _palas Corrosion protection A
3_palas Cathodic protection Ve
8 gles Anodic protection 1
8 pilen Inhibitor 'Y
3 prialaa New trends for study on corrosion Al
8 peiilos Optical technique V¢
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