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Module Title Advanced Mathematics Module Delivery
Module Type S Theory
Module Code MPAC200 O Lecture

O Tutorial
ECTS Credits 6 O Practical
SWL (hr/sem) 150 [J Seminar
Module Level 2 Semester of Delivery 1
Administering Department BSc-MPAC College Engineering
Module Leader Mohammad Mohsen Jasim e-mail mooderm042@gmail.com
Module Leader’s Acad. Title Assistant lecture Module Leader’s Qualification M.Sc
Module Tutor e-mail
Peer Reviewer Name e-mail
IS)cai:;\tific Committee Approval 23/9/2024 Version Number 1

Relation with other Modules
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Prerequisite module MPAC100 Semester L1,51
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Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 yY) il sinall g alail) 2l g Al ) 3ol Calaa

The aim of this module are :
1. To introduce students to the mathematical concepts and techniques that
They will encounter in the various engineering.
2. To develop an awareness of the role of mathematics in the solution of
Module Aims
) Engineering problems.
Al Hal) alall Calaal
3. Solve problems involving differentiation and integration.
4. Solve system of linear equations using matrix method.
5. Apply vector methods to the solution of geometric problems.

6. Uses differential equations in problems of heat transfer and other

Engineering systems.

1. Apply basic operation in vector algebra(cartesian and geometric
representation) to represent lines and planes, calculate the gradient of a
scalar field using partial derivatives.

2. Apply the basic rules and techniques of **differential** calculus and its
Module Learning application in engineering.

Outcomes 3. Apply the basic rules and techniques of **integral®** calculus and its
application in engineering.

4. Demonstrate the basics, rules and techniques for differential equation and
Al ) 53Lall JLall i e partial differentiation.

5. Demonstrate the basics, rules and techniques of complex number algebra
and its application in engineering.

6. Use basic operations of matrix algebra, determinants and their application
in solving systems of linear equations.

7. Use of software packages for matrix calculations.

Indicative content includes the following.

Indicative Contents Differential and integral calculus of functions of two or more variables and
Aald Y G sl Their applications. Vectors in 3D and their applications, line and surface

Integrals, infinite and power series ,matrices , functions of complex variables.

Learning and Teaching Strategies

padail) g alail) Clias) yiul)

Strategies Class activities , homework, quizzes, online testing , written exam .
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Student Workload (SWL)
lUall _ud yal) Jaall
Structured SWL (h/sem) 107 Structured SWL (h/w) .
Jadl) JA Ul alaiil) ol Al Jasl) Lo sausl calldall aliiall asl 5l Jaall
Unstructured SWL (h/sem) 48 Unstructured SWL (h/w) c
Juadll P Qllall alatid) pe il jall Jaall Lo sl Ul alsiiall je sl Hall sl

Total SWL (h/sem)

Juadll A llall JSH il o) Jasl)

150

Module Evaluation

ds) Al Balal) a.us.a
Time/Nu . Relevant Learning
mber Weight (Marks) Week Due T

Quizzes 4 15%(15) 3,6,9,12
Formative Assignments 3 15%(15) 4,8,12
assessment Projects / Lab.

Report
Summative Midterm Exam 2hr 20%(30) 7
assessment Final Exam 3hr 50%(50) 16

Total assessment

Delivery Plan (Weekly Syllabus)

@bl e ) mleiall

Material Covered

Week 1 Overview of differentiation and integration.

Vectors in 3D, triple product of vectors ( dot and cross), equations of line and plane in
Week 2

space.

Complex numbers, De moiver’s theory, power and roots of complex numbers, Euler formula,
Week 3

complex functions, Cauchy- Riemann equations.

Functions of two or more variables, dependent and independent variables, limits, continuity,
Week 4

partial derivatives.

Applications of partial derivatives, tangent plane to surface, normal line to surface, tangent
Week 5 line to curve, normal plane to curve, relative maximum and minimum points, directional

derivative.
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Polar coordinate, polar functions, graph polar function, relations between polar and

Week 6
cartesian, cylindrical and spherical coordinate.
Week 7 Double integration ,change of double integration, polar coordinate in double integration.
Week 8 | Applications of double integration.
Week 9 | Triple integration, cylindrical and spherical coordinate in triple integration, applications.
Week 10 | Line integrals, green theory.
Week 11 | Sequences and series, finite and infinite series.
Week 12 | Types of series, methods test diverge and converge of series.
Week 13 | Power series, expansion of functions in power series (Taylor and Maclaurin).
Week 14 | Ordinary differential equations, first and second O.D.E .
Week 15 | Solving of first and second O.D.E , applications of O.D.E .
Week 16 | Exam
Delivery Plan (Weekly Lab. Syllabus)
D88l e ) gl
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
U‘“.'?Jﬂ‘} (J:u!\ )JLAA

Text

Available in the

Library?

Required Texts

1. Mu Murray R.Spiegel "Advanced calculus " schaum’s
outline series, McGraw-Hill company 1974.
2. G. Stephenson, " Mathematical methods for science

students " Longman house, 1981 .
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geometry " sixth edition,2000.
4.). Hass, C. Heil and M. D.Weir " Thomas calculus "
fourteenth edition, 2018.

3.G. Thomas and R. Finney " calculus and analytical

Recommended Texts

Websites
Grading Scheme

Group Grade _paail) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:(;:t-:e:SOG)roup C - Good REEN 70-79 Sound work with notable errors

D - Satisfactory das sie 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaall 28) aul , | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note:Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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