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1. Identify and evaluate functions integral using various techniques of integral.
Evaluate the indefinite and improper integrals by using different integration techniques.
Comparison Test for Improper Integrals.
Evaluate the applications of integrals: Arc Length, Surface area, Parametric Equations and Curves,

Tangents with Parametric Equations.
5. Using Polar Coordinates Technique: Polar Coordinate, Common Polar Coordinate Graphs, Tangents with
Polar Coordinates, Curves defined by parametric equations.
Identify Sequences and Series: monotone sequences. Infinite series. The comparison. Ratio and Root tests.
Alternating series. Conditional convergence. Maclaurin and Taylor series and their approximation. Power series.
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Quizzes, monthly and final exams, Assignments, Articles
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1- The ability to recognize and analysis the mathematical problem
2- The ability to solve the mathematical problem
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Quizzes, monthly and final exams, Assignments
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HW, | Online Identify and evaluate functions .6 | Recognize vectors 2 1
Exam | lecture integral using various techn.iques of in plane and
integral. | yectors in space.

HW, | Online Evaluate the indefinite and .7 | Do different types 4 2
Exam | lecture improper integrals by using different of calculus
integration techniques. operations of
vectors.

HW, | Online Comparison Test for Improper .8 | Identify different 4 3
Exam | lecture Integrals. | types of equations
of lines, planes
and surfaces.

HW, | Online Evaluate the applications of .9 | Find unit tangent 2 4
Exam | lecture integrals: Arc Length, Surface area, and normal
Parametric Equatiqns and Curv.es, Tangents T

with Parametric Equations.

HW, | Online Using Polar Coordinates .10 Discover limits 4 5

Exam | lecture Technique: Polar Coordinate, Common and continues of
Polar Coordinate Graphs, Tangents with . .

Polar Coordinates,pCu;ves (%eﬁned by o le[h two
parametric equations. variables.

HW, | Online Identify Sequences and Series: monotone Identify the first 4 6
Exam | lecture | Sequences. Infinite series. The comparispn. and higher order

Ratio and Root tests. Alternating series. ] ® a9

Conditional convergence. Maclaurin and partial derlvatlyes
Taylor series and their approximation. partial
Power series. derivatives.

HW, | Online Identify and evaluate functions A1 Find directional 4 7
Exam | lecture integral using various techniques of derivatives and
integral. gradients and
identify their
properties.

HW, | Online Evaluate the indefinite and .12 | Solve maxima and 4 8
Exam | lecture improper integrals by using different minima of
integration techniques. e s Tk
two variables or
more.

HW , | Online Comparison Test for Improper .13 | Classify order and 4 9
Exam | lecture Integrals. degree of
differential
equations.

HW, | Online Evaluate the applications of .14 Solve first and 8 10,11
Exam | lecture integrals: Arc Length, Surface area, second order

Parametric Equations and Curves, Tangents
with Parametric Equations.

differential




equations of first
degree.
HW, | Online Using Polar Coordinates .15 | Determine second 8 12,13
Exam | lecture Technique: Polar Coordinate, Common order and first
Polar Coordinate Graphs, Tangents with
Polar Coordinates, Curves defined by .?,Fgree .Of
parametric equations. di ereptla
equations.
sl 12
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1. To solve problems through writing FORTRAN programs.
2. To be able to develop FORTRAN programs from specifications and document those
programs.
3. To understand the useful of control structures, data types, input and output process.
4. To know how to verify that the programs are running correctly.

S. To write FORTRAN programs for engineering applications.
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1 ) An ability to distinguish, identify, define, formulate, and solve engineering

problems by applying principles of engineering, science and mathematics.
6) An ability to perceive the continual necessity for professional knowledge growth

and how to find, assess, assemble and apply it properly.
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Quiz Lectures and Programming | 1- Ability to write | 1,2
—— tutorials structures, | simple program
W variables/data types, Tnodules ) to
read /write/print implement  single
numerical methods
statements, .
and algorithms.
Quiz Lectures and | |F Statements. 2- Ability to | 9 3,4,5
Exam tutorials & calculate solutions
HW to mechanical
o Leers, engineering
problems using
standard numerical
methods
Quiz Lectures and 3- Test program | 3 6
Exam tutorials output for accuracy
HW and formatting using hand
calculations and
debugging
techniques
applications.
EXAM1 CLO 1&CLO2& CLO3 | 3 77
Quiz Lectures and | Arrays and Matrices | 4- The ability to | 8,9
Exam tutorials analyze the
HW applicability  and
accuracy of
numerical solutions
to diverse
mechanical
engineering
problems
Quiz Lectures and | Subroutines and 5- Synthesize | 3 10
Exam tutorials Functions multiplg program
HW modules into larger
program packages




Quiz Lectures and | Programs for | 6- Detail numerical | 12 11,12,13,
Exam tutorials Engineering results into a 14
HW Applications readable format that
answers specific
mechanical
engineering
analysis and design
questions
EXAM2 CLO 4&CLO5& CLO6 | 3 15
adiadll 4l 12
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1. 1. University of DuhramITS,”An Introduction to BB P\ REES =
Programming in FORTRAN90”,2007 A -

1. 2. J.Adams,”Fortran 90 Handbook”,Mc-Graw Hill

Book Company 1992.

2. 3. lan D.Chivers,” Introduction to Programming

with Fortran”,Springer ,2006.

-

M\.AC;! i

Y
Jie oo Qs ) Apelain¥] el

(Alasall cilul 5l s gl




Jsall 13

ALl L)
0 Al e 2ae J8
100 Ll (e 2xe S|

8l deGSJAJ

doadail) Ao all 1

DL dxals
ERTA( Kol / ol sl 2
aall |
ENG 009 Calculus IV DAl 3ey /el 3

L iy A el ol 4

Mechanical Engineering Program

Jalidl | gmall J&ET 5

Sy
S sl all Sl Al / dadl 6
45 (‘;SS\) Aol Al e L) aae (7
2024/9/22 Caasll 13 alae) & )58

il Galal 9

1. Recognize double integrals over the rectangle and non-rectangle regions




2. Determine transformation of a double integral, solve double integral in polar form and
identify triple integral.

3. Identify the main definitions and properties of Laplace and inverse Laplace transforms.

4. Discover rules of partial fractions and special functions.

5. Determine system of Linear Differential Equations and solving systems by Laplace
transforms

6Discover and use Series Solutions.

7 Format and solve Partial Differential Equations.
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Quiz , Exam , Home work
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1 ) An ability to distinguish, identify, define, formulate, and solve engineering

problems by applying principles of engineering, science and mathematics.
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1. To understand the properties of the fluid.
2. To understand hydrostatic forces on submerged plane surfaces.
3. To understand mass, Bernoulli, momentum analysis of flow systems and

energy equations.

4. To understand the principle of dimensional homogeneity and dimensional

analysis and modeling.

5. To understand the laminar flow regime in circular and non-circular pipes.

o] g alaill g asledll (330 5k g alall il 3 10

1. Characterize, define and explain fundamental concepts of fluid mechanics
including: continuum, density, specific weight, viscosity, surface tension and capillary

effect.




2. Derive, analyze and discuss the basic equation of static fluid to determine
hydrostatic forces on submerged planar and curved surfaces, manometers and fluids
in rigid-body motion.

3. Analyze and comprehend the mass, Bernoulli, momentum analysis of flow
systems and energy equations.

4. Review the concepts of dimensions and units, analyze and discuss the
dimensional analysis and modeling.

5. Perform and understand the viscous laminar flow regime through circular and

non-circular pipes.
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Quizzes, Exams | (Lecturest+ | Introductory Concepts of Fluid 3
and H.W. Tutorials) Mechanics 1 1
Quizzes, Exams | (Lecturest | Thermodynamic Properties of 3
and HW. Tutorials) Fluid 1 "
Quizzes, Exams | (Lecturest+ | Surface Tension and Capillary 3
and HW. Tutorials) Effect 1 A
Qul;fgsﬁ%ééms (%jf;;lizz;r Pressure Distribution in a Fluid ., 3 ;
Qufrfgsﬁ%éms g}‘ggﬁ;g Pressure Measurements , 3 .
Quizzes, Exams | (Lectures+ Hydrostatic Forces on 3
and H.W. Tutorials) Submerged Plane Surfaces " “
Quizzes, Exams | (Lecturest+ | Hydrostatic forces on submerged 3
and H.W. Tutorials) curved surfaces B ~
Quizzes, Exams | (Lectures+ ey T ety 1.‘noti.0nland
and FLW. Tutorials) Rotation in a Cylindrica 3
Container 2 8
Quizzes, Exams | (Lectures+ Fluid Flow Concepts 3
and H.W. Tutorials) (Definitions and Concepts) a Q
Quizzes, Exams | (Lectures+ | System and control volume of 3
and H.W. Tutorials) Fluid Flow a 1n
Quizzes, Exams | (Lectures+ e Bernqulh SR
and H.W. Tutorials) Mechanlcal‘ Sy e 3
efficiency 3 11
Quizzes, Exams | (Lectures+ Dimensional analysis and 3
and H.W. Tutorials) similarity 1 11
Quizzes, Exams | (Lectures+ Physif: al queling (Geomg 1516,
and HW. | Tutorials) TG e | DIIERE 3
Similarities) 4 13
Quizzes, Exams | (Lectures+ Laminar Flow in pipes 3
and HW. Tutorials) (Definitions and Concepts) c 14
Quizzes, Exams | (Lectures+ | Laminar Flow in pipes (friction 3
and HW. Tutorials) factor coefficient) c 12
Exam Final Exam
1£
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1- Frank M. White, “Fluid Mechanics”, WCB
McGraw-Hill series in mechanical engineering, Fourth
Edition, 2012.

2- Yunus A. Cengel and John M. Cimbala, “Fluid
Mechanics: Fundamentals and Applications”, McGraw-
Hill series in mechanical engineering, 1st Edition, 2006.
3- Bruce R. Munson, Donald F. Young, Theodore H.
Okiishi, and Wade W.Huebsch, “Fundamentals of Fluid
Mechanics”, John Wiley & Sons, 6th Edition, 2009.

4- Victor L. Streeter, E. Benjamin Wylie, Keith W.
Bedford, “Fluid Mechanics”, McGraw-Hill, 9th Edition,
2002.
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1. Cover the basics of machine design, including the design process, engineering
mechanics and materials, failure prevention under static and variable loading, and
characteristics of the principal types of mechanical elements

2. Offer a practical approach to the subject through a wide range of real-world
applications and examples

3. Encourage students to link design and analysis

4. Encourage students to link fundamental concepts with practical component
specification.

5. lllustrate to students the variety of mechanical components available and emphasize
the need to continue learning.

ponifill g aladil] g anlail) (3l yha g alaill s 3 10

Apply stress analysis theory and appropriate criteria of failure to the design of simple
machine elements

Design shafts for static and variable stresses and estimate stress concentration.

Design of Screws, Fasteners, and the Design of Nonpermanent Joints.

Design of welding, bonding and other permanent joints.
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Quizzes 39Sl 5,00l Fundamentals of 1
Exams mechanical 4

H.W. engineering design
Quizzes 59780 5,02 Fundamentals of 2
Exams mechanical 4

H.W. engineering design
Quizzes 159580 12 Failures Resulting 3
Exams from Static Loading 4

H.W.
Quizzes 25958 5,012 Failures Resulting 4
Exams from Static Loading 4

H.W.
Quizzes a9 5012 Failures Resulting 5
Exams from Static Loading 4

H.W.
Quizzes 2958 5,012 Fatigue Failure 6
Exams Resulting from 4

H.W. Variable Loading
Quizzes 259780 5012 Fatigue Failure 7
Exams Resulting from 4

H.W. Variable Loading
Quizzes 259780 5012 Fatigue Failure 8
Exams Resulting from 4

H.W. Variable Loading
Quizzes 1S 5,02 Shafts and Shaft 9
Exams Components 4

H.W.
Quizzes 159580 5012 Shafts and Shaft 10
Exams Components 4

H.W.
Quizzes aig S 5,0l Screws, Fasteners, 11
Exams and the Design of 4

H.W. Nonpermanent Joints
Quizzes a3g 7S 5,00 Screws, Fasteners, 12
Exams and the Design of 4

H.W. Nonpermanent Joints




Quizzes 259580 5ol Welding, Bonding, 2 13
Exams and the Design of
H.W. Permanent Joints
Quizzes 2595l 5,012 Welding, Bonding, 2 14
Exams and the Design of
H.W. Permanent Joints
1S 5,502 Final Exam 15
Adiatll 4l 12
Pl aog s 40 glhaall cule) yall
DRl S
[J Mechanical Engineering Design By Shigley, 8th sl =
Edition,2008.
1 Mechanical Engineering Design By Shigley, 9th
Edition,2011.
(] Machine Design By Khurmi, Fourteenth
Edition,2005.
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Jsall 13
1. ME 2202 Clculus-4 Al Sl
2. ME 1301 Engineering Mechanics-Statics
3. ME 2308 Engineering Mechanics-Dynamics
4. ME 2302 Strength of Materials |
5. ME 2306 Strength of Materials I
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Refrigeration and air conditioning by Ahmedul Dol S
Ameen, Prentice-Hall of India, New Delhi, 2007 cAl =
Refrigeration and air conditioning by S.N.Sapali.
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Refrigeration and air conditioning by Ahmadul Rl S .
Ameen . G Al =
Refrigeration and air conditioning by S. N
Sapali .
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Strength of materials 2 - MEC 010 oAl jay/ aud 16
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el el 22
1 (Calenilate etreccee in thin and thick evlinderc
7 (Calenlate the deflectinn af determinate and indeterminate heamc
2 Fynlain and comnnte the ecaomhined ctreccec in diffarent lnadino tvnec

4 Fynlain the difference hetween hrittle and duectile material in term of failire made

5. Compute the factor of safety of different loading types

paril) g aladll g andadl) (3 jhag alall) Sl jie 1

1. Understand the difference of stresses in thin and thick cylinders.
2. Recognize the difference between deflection of determinate and indeterminate beams..

3. Recognize the difference between the brittle and ductile material in term of failure mode.

4. Draw Mohr’s stress circle and computing combine stress in different type of loading
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

determinate beams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

determinate beams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Deflection of
indeterminate
beams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Deflection of
indeterminate
beams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Deflection of
indeterminate
beams

1.3

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thin cylinders

1.3

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thin cylinders

1.3

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thick cylinders

1.3

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thick cylinders

1.3




Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thick cylinders

1,3

10

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1.3

11

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1,3

12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1.3

13

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Theories of failure

1.3

14

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Theories of failure

1.3

15

Exam

Multiple questions

Final Exam

1.3

16
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By the end of successful completion of this course, the student will be able to:

l. To gain experience in error analysis.
2. Understanding the different numerical methods to solve systems of linear and nonlinear
equations.
3. Understanding the different numerical methods for differentiation, integration, and
solving a set of ordinary differential equations.
4. Understanding how numerical methods can be implemented in MATLAB software.
a5 alail) g adadl) (30l g aladl) Sl 30,32
1 To gain experience in error analysis.
2 Understanding the different numerical methods to solve systems of linear and
nonlinear equations.
.3 Understanding the different numerical methods for differentiation, integration,
and solving a set of ordinary differential equations.
4. Understanding how numerical methods can be implemented in MATLAB software
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Error Analysis

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Error Analysis

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Roots of equations

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Roots of equations

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Roots of equations

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

differentiation

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

differentiation




Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

differentiation

10

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

differentiation

11

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

13

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

14

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

equations

15
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Numerical Methods for Engineers, S. C. Chapra

and R. P Canale, McGraw-Hill, 6th edition 2010.

Hoffman, J. D., & Frankel, S. (2018). Numerical

methods for engineers and scientists. CRC press.
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