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Accuracy of this Guide
Information in this Guide was compiled in March 2010
by reference to sources and services described in it, and
was made as accurate as possible. As arrangements are
subject to change without notice, readers are advised to
check directly with the units concerned regarding any
information given affecting their interests.

Correspondence
All correspondence should be addressed to:

The Registrar
Pakistan Institute of Engineering and Applied Sciences
PO Nilore, Islamabad 45650
Pakistan
Telephone:
Facsimile:
Email:

+92-51-2207380 to 2207384 (5 lines)
+92-51-2208070
registrar@pieas.edu.pk

PIEAS on the Internet
More information can be obtained from the PIEAS web site at
http://www.pieas.edu.pk
Smoking Policy
To ensure the provision of smoke-free environment, smoking is strictly prohibited on the campus

Statement of Vision
It is the vision of PIEAS to be internationally recognized for academic excellence, blending
innovative research and development, in an equal opportunity environment, with
responsibility for betterment of society.

Mission Statement
PIEAS is committed to excellence in science and engineering education. We seek to impart
education in fields which are essential for the technological development of Pakistan and, in
particular, to play a pioneering role in fostering the establishment of educational programs
in newly emerging technological fields in the country. We accord the highest priority to
meeting the current and future trained manpower needs of Pakistan Atomic Energy
Commission and other technical organizations.
We aim to provide a learning environment that fully stimulates the students' intellectual
capabilities and also nurtures their personal development as future technological leaders.
We are committed to ensuring the highest quality in all our endeavours, encompassing
teaching, research, skills and developmental activities through an effective overarching
quality enhancement framework.
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Genesis

The seeds for this institution were sown in 1967, when a small training facility called 'Reactor School'
was established at the Pakistan Institute of Nuclear Science & Technology (PINSTECH), to conduct
some courses in nuclear technology for the young engineers and scientists of PAEC. Reactor School was
formally affiliated with Quaid-i-Azam University (then called the University of Islamabad) for the
award of a Masters' degree in nuclear technology through its Physics Department. Fellowship
programme was instituted in 1972, under which science and engineering graduates were invited to
compete for the award of attractive fellowships for the duration of the course.
The Reactor School was upgraded administratively to the level of a Division of PINSTECH and was
renamed the 'Centre for Nuclear Studies'. With its expanding activities, additional space became of
paramount importance and therefore a separate building, located close to PINSTECH, was
constructed, and CNS shifted to it in 1978. CNS introduced several new degree programmes which
included M.Sc. (Systems Engineering) in 1988; M.Sc. (Nuclear Medicine) in 1989; and Ph.D. (Nuclear
Engineering) in 1990. Due to enhancements in its infra-structure that created the capability for
offering programmes in many different fields, its name was changed to “Pakistan Institute of
Engineering & Applied Sciences”, (PIEAS), in 1997.
In April 2000, PIEAS was granted the status of a degree awarding institute by the Government of
Pakistan to promote education and research at its highest standards in Pakistan. Today, PIEAS is a
multi-faceted, degree-awarding university level educational institution, with academic and training
programmes being conducted at the highest level in a broad spectrum of disciplines.
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MUHAMMAD ASLAM (Rector, PIEAS)
Ph.D. Nuclear Engineering (Purdue University)
M.Sc. Nuclear Technology (Quaid-i-Azam University)
M.Sc. Physics (Quaid-i-Azam University)

Pakistan Institute of Engineering and Applied Sciences (PIEAS), Islamabad has been active in education
of engineering and applied sciences for a period of about four decades. Although PIEAS, initially,
focused on postgraduate education, yet undergraduate degree programs were initiated in the year
2000 with a 4-year bachelor's program in Computer and Information Sciences. Undergraduate
programs in Electrical Engineering, Mechanical Engineering have also started.

The academic excellence that PIEAS has achieved and maintained over the years, and the
acknowledgement of the graduate’s performance on the national and international horizons, today
attract talented and bright students from every region of our country as well as overseas. International
students from countries in Middle East, Far East and North Africa also come to PIEAS for pursuing M.S.
and Ph.D. studies. This makes the environment at PIEAS even more conducive for profound and absorbing
studies. For anxious and enthusiastic students, PIEAS is just a paradise.
With the Grace of Allah, PIEAS graduates have done extremely well in higher studies at the reputed
universities of USA, Canada, UK, France, Germany, Japan and China. National civil awards have been
bestowed upon 40 PIEAS graduates already. According to ranking of Pakistani universities done by the
Higher Education Commission in the year 2006, PIEAS holds the top position among the Engineering
Institutions all over Pakistan.

Rector’s Message

PIEAS has a large campus with academic blocks, auditorium, library, computer centre, laboratories,
workshops, separate male and female hostels and sports facilities. The library stays open till 2200 hours
and computer centre remains open round the clock. The campus has huge open areas and very
picturesque surroundings. Although PIEAS possesses excellent laboratory facilities, yet PIEAS takes the
most pride in its experienced, highly qualified and fully devoted full-time faculty. We are proud to say
that “Teaching is the priority No. 1 at PIEAS”. Lectures, laboratory sessions, tutorials and student projects
are preferred over all other types of engagements.

PIEAS is expanding its infrastructure to offer new degree programs. The laboratories, workshops, library
and general facilities at PIEAS are being improved even further to enhance the quality of education and
research work at PIEAS. With these continuous improvements at PIEAS, we are confident that quality of
our graduates in coming years would become even better!
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PIEAS PROFILE

PIEAS PROFILE

For the last four decades, PIEAS has consistently
focused on one single objective, that is, to
rigorously impart most modern knowledge to the
nation's young engineers, doctors and scientists in
areas of interest for national technical
organizations. Application of the most stringent
set of quality measures throughout the academic
process at all levels is a feature which PIEAS
always takes pride in. PIEAS offers Ph.D.,
M.Phil., M.S., M.Sc. and B.S. degree programs in
diverse areas of engineering, physical and life
sciences. Some of these degree programs are
unique in the sense that, in Pakistan, they are
offered at PIEAS only. Selection for these
programs is purely on merit basis. Currently ongoing degree programs at PIEAS are:

Structure
Presently, PIEAS has two faculties, namely, Faculty
of Engineering and Faculty of Applied Sciences.
The faculty of Engineering comprises departments
of nuclear engineering, electrical engineering,
chemical & materials engineering, and mechanical
engineering. The Faculty of Applied Sciences has
departments of physics & applied mathematics,
medical sciences, computer & information sciences,
and communication & management sciences. A
number of divisions provide necessary services for
the entire institute.

Faculty

PIEAS has 130 regular full-time faculty members.
I-Postgraduate Programs
The faculty comprises highly qualified scientists,
1. Ph.D. in all major disciplines available at engineers and medical doctors. Most of the Faculty
Members have Ph.D. degrees from reputed
PIEAS
universities
of USA, Canada, UK, France, Germany,
2. M.S. in Nuclear Engineering
Japan, China and Australia. There are also around
3. M.S. in Systems Engineering
forty adjunct faculty members, all of whom have
4. M.S. in Process Engineering
Ph.D. degree and they are active researchers.
5. M.S. in Materials Engineering
Academic Excellence
6. M.S. in Mechanical Engineering
Highly
qualified and fully devoted faculty
7. M.Phil. in Laser, Plasma and Computational
members
of PIEAS have, over the years, developed
Physics
excellent research and development facilities. As a
8. M.S. in Medical Physics
result, the quality of postgraduate programs at
9. M.Sc. in Nuclear medicine
PIEAS has been outstanding. Ph.D. program at
10. M.Sc. in Radiation and Medical Oncology PIEAS has also flourished very well. Highly
qualified faculty, excellent laboratory and library
II- Undergraduate Programs
facilities raised PIEAS to the No.1 position among
1. B.S. in Computer and Information Sciences
the engineering institutions of the country in the
2. B.S. in Electrical Engineering
only national ranking, carried out by the Higher
Education Commission, Pakistan towards the end of
3. B.S. in Mechanical Engineering
year 2006.
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Several PIEAS faculty members have been
bestowed upon with national civil awards for their
outstanding contributions to original research and
higher education.

common indoor games. Outdoor sporting
facilities include tennis, badminton, basketball
and volleyball courts as well as grounds for
cricket, hockey and soccer. PIEAS telephone
exchange provides round the clock services.
More than 40 PIEAS graduates have also received Hostel messes are managed on a co-operative,
Sitara-i-Imtiaz, Tamgha-e-Imtiaz and Pride of that is, no profit, no loss, basis. The staff and
Performance awards for their outstanding utilities (gas, electricity, water, kitchenware, etc.)
are provided by the institute and students /
contributions to national technical developments.
residents pay for the food supplies only.

Campus
PIEAS is located in Islamabad at Nilore, a
beautiful and picturesque village, about 25 km
from Zero Point. In fact, the easiest route to reach
Nilore is to follow dual carriage-way Lehtraar
Road, which can be accessed right from
Islamabad Expressway at “Khanna Pull”
intersection, lying almost midway between
Faizabad Interchange and Airport intersection.
The campus is spread over an area of about 150
acres. There are eight academic blocks besides
the buildings for various workshops, cafeteria,
technical stores and a 500-seat auditorium. In
addition to the large number of laboratories
belonging to various departments of PIEAS, the
institution has a central library and a computer
centre. The computer centre stays open 24 hours a
day and 7 days a week.

Student Residential Services
The institute provides on-campus housing for
students. There are eight hostel blocks, which can
accommodate 180 female and 640 male
students. These hostel blocks are situated at a
walking distance from the academic blocks. The
hostels have common rooms with facilities for
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Healthcare
A well-equipped dispensary is being maintained
and a resident medical officer is available for
provision of first aid round the clock. An
ambulance service is also available for the
campus residents.

Transport
A shuttle service has been provided for the
boarding students to travel to and from
Rawalpindi / Islamabad at scheduled hours.
Public transport also operates between Nilore
and Rawalpindi / Islamabad. Students are
provided official transport for excursions and
study tours.

Other Civic Amenities
The campus has become a self-contained
university town with adequate health, security,
and other civil amenities. There are two beautiful
mosques on the campus, one of which is in the
staff residential area and the other near the
hostels. A shopping area on the premises caters
most of the daily needs of the campus residents.
A bank and a post office are also functioning in
the shopping area.

PIEAS Organogram
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Dr. Tehsin Hamid
Pro-Rector, PIEAS

Pakistan Institute of Engineering and Applied Sciences (PIEAS) is fast becoming a house-hold
name for imparting quality education in science, engineering and medicine, all in one campus.
This makes it a very unique institute, probably the only one of its kind in the country. Through
careful nurturing and meticulous planning, the development of PIEAS during different phases
of its evolution has culminated in making PIEAS the No.1 Engineering Institute of Pakistan as
ranked by the Higher Education Commission.
The multidisciplinary nature of our programs are progressive and innovative, integrating in
the right mix, theoretical and practical learning to create synergies between scientific
research and technological development to enable our graduates to meet future challenges.
Our faculty is very carefully chosen, having a strong emphasis on teaching and research. They
have won laurels for PIEAS by publishing their work in peer reviewed international journals of
repute. To increase our research output we have established links with several notable
national and foreign universities. Likewise, the selection criteria for students is very stringent
with only the very best qualifying for admission.
We provide a supportive learning environment that encourages the students to indulge in the
acquisition of knowledge. We have a full-time faculty with over 55 Ph.D. degree holders, most
of whom are supervising over 100 Ph.D. scholars. We have a number of student clubs and
societies that provide ample opportunity for students to participate in extracurricular
activities in order to explore and develop their untapped talents. We feel that your education
at PIEAS would be enriching, inspiring and enjoyable and that you will be proud to be a
member of the growing community of PIEAS graduates.
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Dr. Mushtaq Ahmed Malik
Director, Coordination

Dr. Sikander Majid Mirza
Director, Quality Assurance

Mr. Munib Gul
Registrar, PIEAS

Dr. Anila Usman
Controller of Examinations, PIEAS
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Dr. Khalid Jamil
Dean Research

PIEAS is a degree awarding institute where emphasis is given not only on academic excellence but
also for promotion of research and development. Faculty members and PhD scholars are the back
bone of our research program. Our highly qualified faculty members are known as researcher on
national level by several measuring yards stick by independent organizations. Several faculty
members have been recognized by conferring them national and international prestigious
awards. Our PhD program led by highly qualified and experienced faculty members is to
promote innovative research not only to enhance scientific knowledge but also serve the
community across the world.
PIEAS has produced thirty five PhD so far since 2002. Comparison of our PhD program on
national level reveals that this is quite a marvellous progress in such a short period of time. Some
of the PhD scholars have published more than ten research papers in peer reviewed journals of
international repute during their PhD program. All PIEAS graduates with PhD degrees are
enjoying coveted reputations and high salaried jobs.
At present, we have about 140 PhD scholars enrolled at PIEAS doing their research in different
branches of science and engineering including subjects such as nanotechnology and nuclear
medicine.
PIEAS has state of the art facilities available for scientific research in different departments of
engineering and applied sciences and expect scholars who need more challenging PhD program
to join us in a conducive and equal opportunity environment with an aim to bring socio-economic
improvements in our society.
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FACULTY OF APPLIED SCIENCES
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Department of
Department of
Department of
Department of

Computer and Information Sciences (DCIS)
Communication and Management Sciences (DCMS)
Medical Sciences (DMS)
Physics and Applied Sciences (DPAM)

Dr. Abdul Jalil
Head, Dept. of Computer and
Information Sciences

Dr. Jamil Ahmed
Head, Dept. of Communication
and Management Sciences

Dr. Muhammad Sohaib
Head, Dept. of Medical
Sciences

Dr. Masroor Ikram
Head, Dept. of Physics and
Applied Mathematics

Dr. Mutawarra Hussain
Dean, Faculty of Applied Sciences

The Faculty of Applied Sciences is committed to excellence in education to meet the needs of
highly trained manpower for strategic and technical organizations of this nation. We strive
for the promotion of applied research to provide solution to scientific and technical problems
being faced today and to prepare for future challenges. Our programs are aimed at
providing finest education and our faculty has a clear vision of imparting quality education in
a highly competitive environment, in very conducive manner.
The Faculty of Applied Sciences constantly strives to improve the capabilities and available
resources to meet the best academic standards. The laboratory facilities are adequately
equipped with state-of-the-art equipment bringing the latest technology to the students. This
includes Gamma-camera facility, Bio-photonic lab., and Radiation Measurement lab.
Consistent with advanced teaching methodologies, modern audio-visual tools are used
extensively in class rooms. The departments may also avail the tele-conferencing facility
provided by HEC at PIEAS.
The faculty members are dedicated to the highest standards in education and scholarly
activities and some of them have the honor of winning the Best University Teacher Awards
from the Higher Education Commission. Along with teaching, the research activity continues
to take increasing importance which is reflected by the growing trend in the number of
publication in various highly reputed international scientific and technical journals.
Recognized as experts in their research fields, some of the faculty members have the honor
of serving as referee to various international scientific journals. IAEA and other international
organizations recognize high educational standards of academic programs offered in the
Faculty of Applied Sciences and sponsor international students for these programs.
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Computer and
Information Sciences

INTRODUCTION
The Department of Computer and Information
Sciences (DCIS), since its inception in May 2000,
is offering a four-year bachelor degree
program in Computer and Information Sciences
(CIS) that is recognized by the Higher Education
Commission (HEC). The B.S. (CIS) program has
also been accreditated by National Computing
Education Accreditation Council (NCEAC). Uptil
now, six sessions have been completed
successfully and seventh batch is about to
graduate. Some of these graduates have
continued further higher studies in various wellreputed universities in Pakistan and abroad.
Many others have got employment in recognized
public and private sector. DCIS is also offering
Ph.D. program in Computer Science and plans to
launch an M. Phil. program in Computer Science
soon.
The department laboratories are equipped with
state of the art computer systems running a wide
range of software and applications supporting
the courses. PIEAS campus and hostels are
networked with fiber optics as backbone and
computing facilities are available round the
clock. The objective is to enhance the learning
capabilities of students and to provide them a
challenging environment for high quality
education and research by developing
appropriate curricula and highly qualified
faculty. DCIS has a very dedicated faculty,

Computer and Information Sciences

Department of

having specialization in wide areas, such as Image
Processing & Recognition, Neural Networks,
Artificial Intelligence, Digital Signal Processing
and Scientific Computing, to name a few. We
expect our graduates to possess high professional
competence combined with humane and moral
qualities after they finish their studies from DCIS,
PIEAS.

ACADEMIC PROGRAMS
The department offers Ph.D. and a four-year
degree program B.S. Computer and Information
Sciences, while M. Phil. CS is about to start in near
future. The B.S. program is designed to provide
essential knowledge and skills in computer science
and its applications.

B.S. in Computer and Information Sciences
B.S. program is distributed over eight semesters.
The semester-wise course distribution has been
detailed in this section. The adequacy, relevancy
and quality of the course content are reviewed
after every semester, and the curriculum is
adjusted, if required, after the necessary
approval procedure.
A student must get a minimum Grade Point
Average (GPA) of 2.33 at the scale of 4, in each
semester to successfully pass the semester. Failure
to achieve the required GPA in three consecutive
semesters leads to a drop-out from the program.
Besides GPA, every student must fulfill the
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requirement of maintaining a minimum of 80%
attendance in each course. For more details on
rules and regulations for degree requirements,
you may contact the PIEAS Registrar.

FACILITIES
The Department, in collaboration with the
Department of Electrical Engineering at PIEAS,
has the following laboratories adequately
equipped with workstations and trainer kits to
provide necessary training in appropriate areas.

Microprocessor Laboratory
This laboratory provides hands-on experience in
interfacing the microprocessor to equipment for
control and data handling purposes. Emphasis is
laid on the need to observe the interaction
between the processor and external equipment.
Simple, peripherals like LEDS and switches are
used, along with an ADC and DACs which
invariably drive an oscilloscope with the different
microprocessor systems.

Communication and Networking Laboratory
This laboratory is used for experiments to learn
the fundamental concepts for analysis and design
of digital and analog communication systems.
Experiments are performed using electronic
instrumentation, such as oscilloscopes, noise
generators, spectrum analyzers, and network
analyzers. The experiments also cover the design
and analysis of digital networking infrastructure.

Computer and Software Development
Laboratory
The software development laboratory allows
students to take part in ongoing software
development projects, for internal or external
clients. It takes the theory taught in the classroom
and unites it with professional practice through
intensive laboratory experience.

Signal and Image Processing Laboratory^
This laboratory is engaged in student projects
related to theories, algorithms, and applications
of signal, image and video processing. The
Laboratory is active in many research areas,
including image and 3D data processing,
computer vision and computer graphics, audio
and music processing, statistical methodology,
machine learning.

Digital Control Laboratory^
This laboratory is geared towards introduction to
control system synthesis. The facility provides a
hands-on experience covering elements of realtime computer architecture; input-output
interfaces and data converters; analysis and
synthesis of sampled-data control systems.
Laboratory projects emphasize practical digital
servo interfacing and implementation problems
with timing, noise, and nonlinear devices.

Industrial Control and Automation
^ Lab. facility available with
Dept. of Electrical Engineering
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Laboratory^
This laboratory helps students understand
concepts of industrial measurement and control.
The students develop understanding of common
terminology, practices and applications used in
measurement and control systems.

RESEARCH
Faculty and postgraduates are actively involved
in research and development in the areas of
Pattern Recognition, Machine Translation and
Artificial Intelligence. Currently five Ph.D.
students are registered with DCIS.

Machine Vision Group
The Machine Vision Group has been established
to develop image processing techniques that
could help decision making by experts and
machines. Main focus of the research shall be the
applications in robotics and Medical Imaging. In
robotics the research shall be focused towards
object recognition and path planning. In Medical
Imaging the applications include disease
diagnosis and treatment planning which require
the interpretation of multiple parameters. These
are areas in which the classification and
recognition of data patterns play an important
role. The possible research directions include
Pattern Recognition
n
Texture Analysis and Classification
n
Object Detection
n
Event Recognition
n
Change Detection
n
Dynamic Decision Making
n
Robotics Assisted Surgery
n
Medical Image Processing
n
Video Surveillance
n
Biometrics
n

Computational Intelligence Group
The recent emergence of the new fields of
computational intelligence like neural networks,
adaptive learning, mac hine learning,
evolutionary computation and intelligent pattern
recognition gave a hope to the systems to
perceive and adapt their behaviors as we
humans do. Over the past four decades,
researchers are formulating new theories to
capture the incredible flexibility and
adaptability of the biological processes. In this
group, we are planning to do some useful
research in computational intelligence and its
applications in biometrics, biomedical pattern
classification and recognition and intelligent
monitoring. The possible areas of research
include:
Application of intelligent techniques in
n
Biometrics (Face recognition, Speaker
identification, fingerprint based
identification and verification etc)
Identification of human emotional states
n

in medical diagnosis
n
Brain computer interface
n
Intelligent long range forecasting
n
Application of intelligent techniques in

communication
n
Combining classifiers
n
Artificial neural network and support

vector machine
n
Applications of genetic algorithm and
genetic programming based evolutionary
techniques
n
Genetic programming based intelligent
digital watermarking

Scientific Computation, Communication and
Web Engineering Group

Systems
n
Formal Methods and Specifications
n
Validation and Verification Techniques
n
Formal Approaches for Analysis and

Development of Complex Systems
n
Applications of Graph Theory
n
Algorithms Development and Proving using

Formal Techniques

Communication
n
Analysis of QoS mechanism in wired,

wireless and mobile networks
n
Modeling and Simulation of large scale

wired, wireless and mobile networks
distributed computing
resources for large scale networked
computing
n
Development of grid computing resources
n
Development of network analysis tools for
mobile and wired network
n
Exploration of security holes in wired and
wireless networks leading to secure
communication protocols
n
Development of

The primary motive of this group is to promote
scientific research in the area of modeling and
simulation of complex systems, that has a wide
range of application areas, algorithm
development using Formal methods and
development of high performance computing
applications. The group is geared towards Web Engineering
addressing the challenges of developing
n
A p p ro a c h e s t owa r d s s u c c e s s f u l
efficient, robust and secure communication
development of high-quality web
protocols and applications for mobile, low
applications.
power, self-organising, wireless networks. The
n
Modeling and model-based design and
group also focuses to develop expertise in Web
development
Engineering (WebE) that is multidisciplinary and
n
Web application quality, metrics and
encompasses contributions from diverse areas:
measurement
systems analysis and design, software engineering,
n
Testing automation, methods and tools for
hypermedia/hypertext engineering, requirements
Web applications
engineering, human-computer interaction, user
n
Performance modeling, monitoring and
interface, information engineering, information
evaluation
indexing and retrieval, testing, modeling and
n
Web design patterns and architectures
simulation, project management, and graphic design
n
Potential
risks in web apps development
and presentation. The possible research directions
and
maintenance
include
n
Security Consideration

Computer and Information Sciences

by face reading
n
Application of computational intelligence

Scientific Computation
n
Modeling and Simulation of

physical
systems
n
Design and Optimization of devices
n
Development of Parallel Algorithms
n
Solution of Large Scale Sparse Linear
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:: B.S. Computer and Information Sciences - Program Structure ::
Course Code

Course Title

CIS-101
PAM-126
PAM-220
PAM-242
CMS-101/102
CMS-104

Computer Fundamentals and Programming
Physics I
Calculus and Analytic Geometry
Linear Algebra
Islamic Studies/Ethics (for Non-Muslims)
Composition and Grammar

PAM-127
CIS-121
CIS-122
CIS-143
CMS-105

Physics II
Object Oriented Programming
Data Structures
Discrete Mathematics
Communication Skills

CIS-201
CIS-111
CIS-211
CMS-206
PAM-255
PAM-267

Object Oriented Analysis and Design
Digital Logic Design
Electronics
Technical English
Differential Equations
Probability and Statistics

CMS-103
CIS-202
CIS-214
CIS-221
CIS-312
PAM-360

Pakistan Studies
Computer Organization and Architecture
Data Communication
Analysis of Algorithms
Signals and Systems
Numerical Methods

CIS-301
CIS-302
CIS-303
CIS-311
CIS-321
CMS-207

Software Engineering
Operating Systems
Database Systems
Computer Networking
Microprocessors and Interfacing
Professional Ethics

CIS-305
CIS-308
CIS-315
CIS-317
CIS-499

Internet Application Development
Modeling and Simulation
Introduction to Artificial Intelligence
Theory of Automata
Seminar Project Proposal
Elective-I

CMS-301
CIS-316
CIS-304
CIS-499
NE-404

Principles of Management
Fundamentals of Image Processing
Computer Security
Seminar Project
Basic Nuclear Engineering
Elective II

CIS-499

Seminar Project
Elective III
Elective IV

Semester

1

3+1*
3
3
2
2
3

2

3+1*
3+1*
3+1
3
3

3

3
2+1*
3+1*
3
2
2

4

2
3
3+1*
3
3+1*
3

5

3
3
3
3+1*
2+2*
2

6

3+1*
3
3
3
1
3

7

3
3
3
3
3
3

8

* Represents laboratory work; One Credit hour is equivalent to three laboratory hour
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Credits

6
3
3

Course Title (Optional)

Credits

CIS-159
CIS-112
CIS-307
CIS-310
CIS-341
CIS-401
CIS-402
CIS-411
CIS-412
CIS-413
CIS-414
CIS-417
CIS-418
CIS-419
CIS-420
CIS-421
CIS-422
CIS-423
CIS-424
CIS-425
CIS-430
CIS-441
CIS-553

Seminar Series
Digital Electronics
Computer Graphics
Programming in Java
Operations Research
Compiler Construction
Enterprise Application Development
Microsoft Windows Programming
Computer Animation
Multimedia Applications
Computer Aided Design and Manufacturing (CAD/CAM)
System and Network Administration
Windows OS and COM+
Client Server Applications
Web Technologies
Special Topics in CIS
Information Storage and Retrieval
Computational Intelligence
Formal Specification Methods in Software Development
Introduction to Mobile Robots
Mobile Communication Systems
Software Quality
Data Warehousing

Non-Credit
3
3+1*
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3+1*
3
3
3

Computer and Information Sciences

Course Code

”PIEAS is one of Pakistan’s leading and well-esteemed
institutions that are producing graduates of high research
caliber. I would like to declare to attribute my triumph to the
undying efforts by its well-known and highly talented
faculty members. The institution has provided me with a
novel experience that I find comparable to any of the world’s
leading universities”.
Dr. Shahzad Ahmad Quershi
Conferred PhD in 2009 for his work on
Image reconstruction by Filtered, Stochastic and Transformbased Techniques using Parallel Beam Transmission Tomograph
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:: Curriculum - B.S. Computer and Information Sciences ::
CIS-101Computer Fundamentals and Programming
Fundamental ideas about computers and
Programming, central processing unit, memory,
program, data storage, program execution,
fetch-decode-execute cycle, number system,
input and output (I/O) devices, buses, I/O
interfaces, operating systems, Programming
languages, process of developing programs,
algorithms, flow charts, introduction to C++, Basic
constructs of the language: variables and
reading/writing, expressions, operators, if
statement, while statement, for statement, arrays,
Functions: Function declaration, declaration scope
and visibility, reference parameters, recursive
functions, Types: Enumerated types, pointers, void
type, object oriented program development.
PAM-126 Physics I*
Measurement; motion in one-dimension; motion in
two and three-dimensions; force and Newton's
laws, applications of Newton's laws; momentum;
system of particles; rotational kinematics,
rotational dynamics; angular momentum; energy,
work and power; potential energy; conservation
of energy; gravitation; fluid statics; fluid
dynamics; oscillations, wave motion, sound waves;
thermodynamics; nature and propagation of
light, spherical mirrors and lenses, interference,
diffraction, grating and spectra, polarization;
nature of matter.
PAM-220 Calculus and Analytic Geometry*
Lines, Functions and Graphs; Limits and
Continuity; Derivatives and Applications of
derivatives; Integration and Applications of
integrals; Inverse functions; Vectors and analytic
geometry in space; Vector-valued functions;
Functions of several variables; Partial
derivatives; Multiple integrals.
PAM-242 Linear Algebra*
Introduction to matrices, Elementary row
operations, Symmetric and Hermitian matrices,
Echelon forms, Rank and Inverse of a matrix,
Determinants, Vector spaces, Linear combination,
Complex numbers and functions, Complex vector
spaces, Linear transformation, System of linear
equations, Non-homogeneous and homogeneous
linear equations, Gaussian elimination method,
Gauss-Jordan method, Applications of linear
algebra.
PAM-127 Physics II*
Electric Charges & Coulomb's Law; The electric
field; Gauss's law; electric potential energy and
electric potential; electrical properties of
materials; capacitance; DC-circuits; magnetic
field; magnetic properties of materials; magnetic
field of current; Faraday's law of induction;
inductance; alternating current circuits; Maxwell's
equations and electromagnetic waves;
conductors, semiconductors, insulators and super
* Cross-listed from other department
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conductors; energy band theory; N- and P-type
semi conductors; diffusion current; drift
generation; Recombination; PN-Junction; diode
equation; electrons in potential wells; atomic
physics, hydrogen atom; the atom and the
nucleus; nuclear properties.
CIS-111 Digital Logic Design
Digital Concepts, Number Systems & Codes,
Binary Arithmetic, Logic Gates, Boolean Algebra
and Reduction Techniques, Combinational
Circuits /Logic, Flip Flops And Registers, Counters
and its Applications, Multivibrators and the 555
Timer, Shift Registers, Memories, Programmable
Logic Devices and Arrays, Interfacing (Analog to
Digital and Digital to Analog Conversion),
Microprocessor Fundamentals.
CIS-121 Object Oriented Programming
Introduction to OOP, brief discussion of other
OOP languages, comparison with other
programming methodologies and OOP's
superiority, key concepts (abstract data types,
encapsulation, polymorphism, inheritance, early
and late binding), friend functions, operator
overloading (VC++), inheritance and
composition, virtual functions, pure virtual and
abstract base classes, serial/multiple derivation,
virtual destructors, templates, exception
handling.
CIS-122 Data Structures
A detailed study of the basic structures commonly
used in data processing, Development of more
advanced structures such as Stacks, Queues,
Linked lists, Trees, and Graphs and their
applications, Internal sorting, External sorting
and hash table methods, Searching and merging
files, Emphasis will be on design, implementation,
and evaluation of various programming
assignments, trees and related algorithms,
graphs and related algorithms.
CIS-143 Discrete Mathematics
Logic, Sets and Functions, Algorithms and
Matrices, Mathematical Reasoning, Recursive
Definitions, Recursive Algorithms, Basics of
Counting, The Pigeonhole Principle, Discrete
Probability, Advanced Counting Techniques,
Relations, Recurrence Relations, Mathematical
Induction, Graph theory, Trees, Optimization and
Matching, Rings and Modular Arithmetic,
Boolean Algebra, Boolean Algebra and
Combinatorial Circuits, Modelling Computation,
Finite-State Machines.
CIS-201 Object Oriented Analysis and Design
Object-Oriented Concepts, Abstraction and
Modelling, (object modelling identification,
classification, association, generalisation and
aggregation), Inheritance, meta-data and
notation for object modelling, Dynamic
modelling state transition diagrams and object

lifecycles, Object-Oriented Development
Methodologies- object modelling technique
(Rumbaugh and others), Object-Oriented
Analysis (Schlaer and Mellor), Object-Oriented
design, Object Communication Models, and
Integration of Models.
CIS-202 Computer Organization and Architecture
Introduction to computer architecture and
organization, performance measuring issues,
single processor architectures, the computer
family concept, instruction-set design, data
representation, addressing techniques, bus
organization, bus transfers and control signals
and arbitration, organization of CPU & CPU
components, organization of I/O systems, Disk
Performance Parameters (RAID), DMA I/O,
memory-mapped I/O, physical I/O devices,
interrupts, memory organization and its
management, caches, virtual memory, memory
speed and cost performance issues, RISC
Processors, historical perspective, RISC-CISC
controversy, arithmetic-unit and instruction-unit,
Introduction to performance enhancements
topics.
CIS-211 Electronics
Electronics quantities and units, Electrical
Resistance, Ohm's Law, Series and Parallel
resistive networks and their analysis using
Kirchhoff's laws, Alternating Currents and
Voltages, Capacitors, Inductors, RCL Circuits,
Network Analysis of AC Circuit, Introduction to
Semiconductors Devices, Diodes and Their
Applications, Clipping and Clamping Circuits,
Bipolar Junction Transistors, Field Effect
Transistors as Amplifiers, Multistage Amplifiers,
Difference amplifiers, Operational Amplifiers,
Applications of Operational Amplifiers.
PAM-267 Probability and Statistics*
Frequency Distributions, Histograms, and
Frequency Polygons, Mean, Median, Mode, and
Other Measures of Central Tendency, Standard
Deviation and Other Measures of Dispersion,
Moments, Skewness and Kurtosis, Combinatorial
Analysis, Probability and Conditional
Probability, Dependent and Independent Events,
Mutually Exclusive Events, Probability
Distributions, Binomial, Normal, and Poisson
Distribution, Mathematical Expectation, Curve
fitting and Method of Least Squares.
PAM-255 Differential Equations*
Introduction to Differential Equations, Formation
of differential equations, Initial and boundary
conditions, Methods of solution of differential
equation of first order and first-degree,
Homogeneous linear equations of order n with
constant coefficients, Auxiliary/characteristic
equations, Solution of higher order differential
equation according to the roots of auxiliary
equation, Non-homogeneous linear equations,

Working rules for finding particular integral,
Cauchy-Euler equation, Method of variation of
parameters, Systems of differential equations,
Series solution of differential equations.
CIS-221 Analysis of Algorithms
The Role of Algorithms in Computing, Insertion
sort, Analyzing Algorithms, Designing Algorithms,
Growth of Functions, Asymptotic notation, The
substitution Method, Recursive Method, Master
Method, Heaps, Heapsort Algorithm, Priority
Queues, Description and Performance of
Quicksort, Analysis of Quicksort, Counting sort,
Radix sort, Bucket sort, Dynamic Programming,
Greedy Algorithms, Representation of graphs,
Depth-First search, Breadth-first search,
To p o l o g i c a l s o r t , S t ro n g l y - c o n n e c t e d
components, minimum spanning trees, Algorithms
of Kruskal and Prim, Bellman-ford Algorithm,
Single-source shortest path in DAGs, Dijkstra's
Algorithm, All-pairs shortest path, FloydWarshall's Algorithms, NP-completeness,
Approximation Algorithms.
CIS-312 Signals and Systems
Fundamentals, Elementary Signals, Mathematical
representation of signals and systems, Types of
systems, Sampling and qunatization, Concept of
Aliasing, Continuous and discrete time signals and
system, Linear time invariant (LTI) systems,
Convolution, Time-domain and frequencydomain concepts, Modeling systems with
differential equations, Laplace
Transforms,
Fourier series in signal analysis, Fourier Series
Transforms, Discrete Fourier Transforms (DFT),
Fast Fourier Transform (FFT), Modeling systems
with difference equations, Z-Transforms, Concept
of stability by Laplace and Z-transform,
Programming for signals and systems in MATLAB.
CIS-211 Data Communication
Classification of communication networks, The
variety and description of telecommunications
traffic, The conversion of analogue and digital
signals, The transmission of information, The
relationship between information, bandwidth
and noise, The description and types of
communication channels, Digital transmission and
switching Standards, Digital modulation
demodulation, Noise in communication systems,
Design limitations on maximum data-rate and
channel capacity, Communication channels,
Microwave link communication, Satellite
communication, Optical fibre cables, Mobile
communications, Information and Coding Theory,
Information Sources and Entropy, Broadband
ISDN, Switching, High Speed Networks.
PAM-360 Numerical Methods*
Floating point number system, Sources of errors,
Error definitions and analysis, Taylor's theorem,
Solutions of equations of one variable,
Interpolation and polynomial approximation,
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Numerical differentiation and integration,
Iterative methods for system of linear equations,
Approximating eigenvalues, Numerical solution
of ordinary and partial differential equations.
CIS-301 Software Engineering
Software life-cycle, Planning a software project,
Software cost estimation, Software Specification,
requirement definition, system modelling,
prototyping, formal, Algebraic and Model based
Specification, Software Design, Object-Oriented
Design, Function Oriented Design, Real-Time
Design, user interface design, Programming
Techniques and Tools, Reliability and Reusability,
Computer Aided Software Engineering (CASE)
tools, Software Verification and Validation,
Software Management.
CIS-302 Operating Systems
Introduction: Overview of Operating Systems,
UNIX System V Architecture, File Systems: File
Systems organization and management, Case
Study: UNIX System V, Process Management:
Process description and control, Interrupt
handling through context switching, Case Study:
U N I X S y s t e m V, C o n c u r r e n c y a n d
Synchronization, Deadlocks, Case Study: UNIX
System V, Process Scheduling: Scheduling levels,
Objectives and policies, Multiprocessing Systems,
Device management: Basic functions and
techniques for device management, I/O
Buffering, Disk Scheduling, concepts of network
operating systems and distributed operating
systems.
CIS-303 Database Systems
Database concepts: File systems and models for
conceptual and logical design of databases,
Data models and integrity: Organisation,
storage, search and retrieval methods in
hierarchical, network and relational data models,
Introduction to SQL, Query optimisation, security,
and integrity and concurrency protocols.
CIS-304 Computer Security
Introduction to computer security, Information and
its Control, Computer System Security and Access
Controls, System Access: Logging Into Your
System, Identification and Authentication,
Protecting Passwords, Data Access: Protecting
Your Data, Viruses and its remedies, Secure
System Planning and Administration,
Communications and Network Security,
Encryption, Cryptography: tools and techniques,
Cryptographic Keys: Private and Public, The
Data Encryption Standard, Public Key Algorithms,
Digital Signatures and Notaries, Communications
Vulnerabilities, Communications Threats,
Encrypted Communications, Risk Analysis and
Disaster Planning, Firewalls: introduction, protocol
stacks, packet filters.
CIS-305 Internet Application Development
Survey of contemporary Internet technologies,
* Cross-listed from other department
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Programmer-oriented survey of authoring,
distributing and browsing technologies, The role,
use and implementation of current internet tools,
TCP/IP namespaces, connections, protocols,
Client-server structures, World Wide Web/
HTTP/ HTML techniques for text, images, links
and forms, Indexing and search technologies,
Server-side programming, Scripting, Dynamic
contents with Java, Security and privacy issues,
Programming projects on clients and server side,
May include UNIX scripts, C, PERL and Java.
CIS-307 Computer Graphics
Introduction to computer graphics, fundamentals
of input and display devices, Geometrical
Transformations, Homogeneous co-ordinates,
Representing Curves and Surfaces, Solid
Modelling, 2D transformations, translation,
rotation, scaling, shear etc, Clipping, windowing
tec hniques, Modelling hierarc hies, 3D
transformations, Viewing in 3D, planar
projections, 3D curves and surfaces, Perspective
viewing, 3D clipping, Geometric algorithms for
graphics problems, with applications to ray
tracing, hidden surface elimination, etc.
CIS-308 Modelling and Simulation
Introduction to systems, models and simulators,
Deterministic and Stochastic Models, Analog and
Numerical Models, Discrete and Continuous
Simulation, Computational techniques for
numerical simulation of physical systems, Finite
Difference based Simulators, Simulations using
Finite Element Methods, Monte Carlo Simulation,
Simulation of Micro-, Macro- and Super-macro
Systems, Advanced Topics.
CIS-310 Programming in Java
Introduction to Java, primitive data types and
operations, control statements, methods,
programming with objects and classes, class
inheritance, arrays and vectors, graphics
programming, creating user interfaces, applets
and advanced graphics.
CIS-311 Computer Networking
Computer Networks: Their Goals, Classification
and Topologies, A communication system and
devices, Channel characteristics, Transmission
modes, Modulation and Modems
Synchronization, Network Architecture and
layered protocols, The seven layered ISO/OSI
Reference Model, Analogue interfaces, RS-232C and RS-449, Digital interface, X,21, Error
detection and correction, Local Area Networks,
IEEE 802 LAN standards and their relationship to
ISO/OSI Model, Data-link controls, BSC, HDLC
etc, Packet Switching, Segmentation and
Reassembly, Virtual Circuits and Datagrams,
X,25 Network, The PAD, Frame relay, ATM,
Example Networks, ARPANET, BITNET etc, Public
Data Networks, Flow and congestion control,
Packet Routing, Internet working, Electronic mail
and virtual terminals.

CIS-315 Introduction to Artificial Intelligence
Introduction, Intelligent Agents, Problem Solving,
Solving Problems by Searching, Informed
Search and Exploration, Constraint Satisfaction
Problems, Adversarial Search, Knowledge and
Reasoning, Logical Agents, First-Order Logic,
Inference in First-Order Logic, Uncertain
Knowledge and Reasoning, Probabilistic
Reasoning, Probabilistic Reasoning Over Time,
Making Simple Decisions, Making Complex
Decisions, Learning from Observations,
Knowledge in Learning, Strong-method Problem
Solving, Automated Reasoning, Role of
Knowledge in Language Understanding,
Stochastic Tools for Language Analysis
CIS-316 Fundamentals of Image ProcessingImage processing system, CCD cameras,
Perspective transformations and camera
calibration, Performance and signal to noise
considerations, Image noise reduction via
filtering, Image enhancement, Linear contrast
stretching, Histogram equalization, Color image
formats, Color correction, Image compression via
run-length and Huffman coding, Edge detection,
Detection of change or movement via image
subtraction, Image segmentation via
thresholding, Histogram aided thresholding,
Region growing, Edge detection via Hough
transform and contour-based segmentation,
Point, line and region measurements.
CIS-317 Theory of Automata
Introduction to Automata, Review of proof
techniques, Finite Automata, Deterministic/Non
Deterministic Automata, Equivalence, Epsilon
NFA, Regular Expressions & Languages, Regular
expressions, Regular Grammars, Finite
Automata and Regular Expressions, Properties
of Regular Languages, Algorithms for Regular
Languages, Context-free Languages (CFL),
Context-free grammars (CFG), Parse Trees,
Derivations and ambiguity, Push down automata
(PDA), PDA/CFG Equivalence, Deterministic
PDA's, Properties of Context-free Languages,
Chomsky-normal-form grammars, Pumping
Lemma, Closure Properties, Algorithms for CFL's,
Turing Machines, Types of Turing Machines,
Decidability, Recursive & recursively
enumerable languages, Some real un-decidable
problems, Intractable Problems, P, NP Classes,
NP-complete problems.
CIS-321 Microprocessors and Interfacing
Review of basic logic circuits & technology,
Description of bus, timing analysis, serial and
parallel interfacing, polling and interrupts,
counters and interval timers, A/D and D/A
conversion, interfacing to magnetic devices,
Direct Memory Access (DMA) techniques,
Laboratory Experiments: Design of a memory
board, Parallel I/O & keyboard design,

Interr upts & interr upt vector, Serial
communication between computers, Use of DMA
Controller.
CIS-499 Seminar Project Proposal
The student will undertake an in-depth study of
some Computer and Information Sciences related
problem in their 6th to 8th semesters (Seminar
Project). The research proposal will be for this
seminar project.
CIS-499 Seminar Project
The student will undertake an in-depth study of
some Computer and Information Sciences related
problem, This will be done either by joining an ongoing research program, or by initiating a new
program under the guidance of a PIEAS faculty
member, The nature of the project may be
research, development or design and may involve
experimental, theoretical, or computational work
or a combination of these, The Project Supervisor
will be responsible for reporting the grade of the
student based on the evaluation of a
comprehensive report and seminar, Normally, this
project is to be completed by the end of eighth
semester, However, if the supervisor(s) feel that
more time is needed for the satisfactory
completion of the project, the duration may be
extended.
CIS-341 Operations Research
Introduction to Linear Programming, The Simplex
Algorithm, Sensitivity Analysis and Duality, Goal
Programming, Transportation, Assignment and
Transhipment Problems, Game Theory, Queuing
Theory.
CIS-401 Compiler Construction
Language and Syntax, Regular Languages,
Analysis of Context-free Languages, AttributeGrammars and Semantics, Expressions and
Assignments, Conditional and Repeated
Statements, Boolean Expressions, Procedures and
the Concept of Locality, Elementary Data Types,
Open Arrays, Pointers and Procedure Types,
Modules and Separate Compilation, Code
Optimization.
CIS-411 Microsoft Windows Programming
Overview of Windows Programming, Introduction
to Resources, Introduction to the API Programming,
Programming with Resources and Response
Tables, Window Controls Understanding controls
and messages, Events, Static controls, List boxes,
Check boxes, Edit controls, The Control Message
AP1, Working with GDI (Graphics Device
Interface) and Metafiles, A Tour of Visual
Programming, Writing MDI (Multiple Document
Interface) Applications, Using and Creating DLLs
(Dynamic Link Libraries), OLE (Object Linking and
Embedding) Programming, OLE Automation, DDE
(Dynamic Data Exchange) Programming, Threads
and Fibres, Memory Mapped File for memory
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sharing Handling, ActiveX Controls, Container
Applications, COM and DCOM Programming,
Reliable and Robust Applications.
CIS-413 Multimedia Applications
Introduction to multimedia, Image file formats,
Video formats and coding, Image transforms,
Convolution, Filtering, Graphical models, vector
graphics, Audio sampling, Compression methods
and standards, Media sync hronisation,
Implementation technologies, Multimedia
document authoring.
CIS-414 Computer Aided Design and Manufacturing
Introduction to CAD, CAD hardware, CAD
software, Computer aided drafting, Three
dimensional modelling, Use of finite elements as
CAD tool, Introduction to CAM, Machine tool
control, Robotics in CAM, CAD/CAM systems,
Expert CAD systems, Benefits and limitations of
CAD/CAM systems, Future of CAD/CAM.
CIS-418 Windows OS and COM
General Introduction and survey of the field,
Microsoft Architecture, Component object model
(COM), Implementing COM, Multi Threading,
Active Template Library (ATL), Moving from COM
to DCOM.
CIS-420 Web Technologies
ASP Fundamentals, Handling Requests and
Responses, Applications and Sessions, Server
Process and ASP Sever Object, Scripting RunTime Library Objects, Active Server Components,
Debugging and Error Handling, ADO Basics,
Connections, Commands and Procedures, ASP
and Data on Client, Components and Web
Application Architecture, ASP and Transacted
Web Applications, ASP and Message QUEUE
Server, Introducing ADSI and Active Directory,
ASP and Collaboration Data Object for NT
Server, ASP, ADO and Exchange Server, Dynamic
HTML, The DHTML Browser Object Model, The
DHTML Document Object, Scripts and Event
Handling, Manipulating Contents of the Page,
Dialogs, Forms and Data Binding.
CIS-421 Special Topics in Computer and
Information Sciences
This is a course on advanced topics not already
covered in the syllabus, the special paper may be
conducted as a lecture course or as an
independent study course.
CIS-422 Information Storage and Retrieval
Information Representation methods, Information
versus Data Retrieval, Theory of Information
Retrieval for both text and picture materials,
Information Retrieval Models: Boolean Model,
Vector Model Information, Retrieval Probabilistic
Model, Fuzzy Set Model etc, Information
Retrieval Language, Retrieval Performance,
Efficiency and Effectiveness, Information systems
in organizations: relationship, impact on planning

and design making, data security.
CIS-425 Introduction to Mobile Robots
Introduction and applications of robots, Robot
architectures, Mechanics & locomotion, Sensors
and their types, Sensor data fusion, Robot vision
and perception in mobile robotics, Robot
localization, Different localization techniques,
Robot control, Navigation, Path planning
methods, Obstacle avoidance techniques,
Introduction to multi agent systems, Human robot
interaction.
CIS-430 Mobile Communication Systems
Introduction to Wireless and Mobile Networks,
Basics of Wireless and Mobile Systems, Wireless
a n d M o b i l e S y s t e m s I n f r a s t r u c t u r e,
Fundamentals of Cellular Systems, Channel
Utilization Schemes, Frequency planning,
Frequency re-use. Propagation Modelling:
Interference, co-channel and adjacent channel,
channel models, shadowing and multi-path
interference, Data over the Mobile Link, Security
and Privacy, Overview of present cellular
networks: GSM, CDMA, WCDMA .
CIS-441 Software Quality
Overview and Basics, Fundamentals of
Measurement Theory, Software Quality Metrics,
Statistical Process Control, Applying Basic
Quality Tools in Software Development, Quality
in Project Management, Software Quality
Assurance, Metrics in Database Design, Defect
Removal Effectiveness and Techniques, Metrics
for Software Testing, Technical Metrics For
Software, Metrics for OO Projects.
CIS-423 Computational Intelligence
Introduction to Intelligent Systems, Human
Intelligence and Computational Intelligence,
Neural Networks (Single and Multi-Layer
Feedforward Neural Networks, Associative
Memories, Learning Vector Quantization, Self
Organizing Maps, Applications to Pattern
Recognition), Fuzzy Logic (Introduction, Fuzzy Sets,
Fuzzy Classifiers), Evolutionary Computation
(Introduction To Genetic Algorithms, Models,
Operators, Selection Schemes, Application To
Optimization), Hybrid Intelligent Systems.
CIS-424 Formal Specification Methods in
Software Development
Introduction to For mal Specification
Approaches, First Order Logic, Substitution,
Elimination, Satisfactions, Validity, Extensions,
Modeling with Relations and Functions, Lambda
Notation, Overriding, Modeling with Sequences
and Bags, Structural Induction, The one-point
rule, Uniqueness, Proof by Induction, Primitive
Induction, Consistency, Generic abbreviations,
Axiomatic definitions, Schema, Renaming,
Schemas Operators, The Elements of Formal
Model, Constructors, Record Types, Distributed

Operators, Functional Refinement, Abstraction,
Recursion, Modelling with Mappings, Validation
and Verification Techniques, Internal Consistency,
Completeness, Visualization, Systematic Testing,
Defining Relationships between Z and VDM.
CIS-553 Data Warehousing
Data Warehousing (DW) Fundamentals, Need
for a DW, Decision support vs. transaction
processing, Evolution of a DW, Business
requirements as the driving force for the DW,
Matching information to classes of users,
Dimensional modelling, Architecture and
Infrastructure, Data extraction, Transformation
and loading, Data quality, Selected Denormalizations, Horizontal and vertical
partitioning, Materialized views, Physical design,
Data mart design, Web data warehousing,
Current topics in data warehousing.
NE-404 Basic Nuclear Engineering*
Natural and artificial radioactivity; Radioactive

decay; Half life; alpha-, beta- and gamma-ray
decay mechanisms; Nuclear Reactions; Fission;
Fusion; Role and importance of nuclear energy;
Nuclear cross sections; Reaction rates; Nuclear
fission and chain Reaction; Reactor Control
Requirements; Criticality conditions; Conversion
and breeding; Reactor components and their
characteristics; Classification and design
features of research, production, and power
reactors; Introduction to fast and fusion reactor
systems. Different Types of nuclear fuel cycles;
Front end and back end fuel cycle operations;
Fuel burnup; In-core fuel management
principles. Radiation units; Radiation sources;
Biological effects of radiation; Radiation
protection standards; Radiation dose
calculations; Radiation shielding; Radiation
protection principles; Safety aspects of nuclear
power plants.
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“DCMS has generated the kind of following
you can count on year after year.”
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Communication and
Management Sciences

INTRODUCTION
Formed in 2006, the Department of
Communication and Management Sciences
(DCMS) is the most recent addition to PIEAS. The
department upholds the mission of imparting
education and training in order to produce
individuals who can provide effective leadership
at all levels, personnel with a groomed
intellectual and emotional understanding of the
organizational and global challenges in the face
of volatile technologies, fragile economies and
trading societies.
The department pursues its mission through:
Offering courses related to social and
n
management sciences in both
undergraduate and graduate degree
programs of PIEAS.
Offering customized management training
n
programs for the officers of strategic
commissions.
The department is primarily involved in the
execution of PIEAS Management Development
Program (PMDP) which is designed to abreast
the existing and emerging leaders of national
strategic commissions with value-adding
attributes towards their work domains, and
holistically, towards the organization.
Management trainings addressing different
management tiers are designed, offered and

improved. Currently, only two courses (Basic and
Advanced) are available for younger and senior
managers. These courses are also linked to
promotion of officers in SPS-IX and -X. However,
the number of courses is expected to increase to
at least six by the end of 2010, addressing a
wider spectrum of the management tiers and to a
greater depth.
The Management Development Program is a
conscious effort to provide the managers with
opportunities to learn, grow and change, in hope
of producing over the long term, a team with
enhanced management abilities. The trainings
designed under the program enable the
participants to feel their responsibility towards
planning, committed team and individual effort
and result orientation, as Paul J. Meyer states:
“Productivity is never an accident. It is always the
result of a commitment to excellence, intelligent
planning, and focused effort.”
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Department of

ADVANCED MANAGEMENT COURSE
PIEAS takes pride in taking the responsibility of
conducting centralized training for various
Strategic Commission coordinated by SPD. This
training program is linked to promotions to SPS 10. Hence officers serving in SPS-10 and -11
have been focused while designing the course.

BASIC MANAGEMENT COURSE
The course is aimed at addressing the leadership
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managerial requirements of the participating
officers. The Advanced Management Course is
being successfully offered for the last four years.
Additionally, DCMS facilitates the teaching
requirements of all other departments of PIEAS
by offering courses related to social and
management sciences.
Syllabi
The details of Advanced and Basic Management
The syllabi of management courses have been Courses offered under the PMDP have been
composed keeping in mind the leadership and tabulated below.
and managerial competency requirements of
middle level officers of Strategic Commissions.
The design of this course spans three weeks. The
Basic Management Course is being successfully
conducted at PIEAS for PAEC Officers in SPS-8
and -9 (and recently -10 as well) for the last
three years.

:: Course Contents - Advanced Management Course ::

Communication and Managament Sciences

Week 1
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Day 1
Day 2
Day 3
Day 4
Day 5

Strategic Planning
Leadership and Change
Creativity and Innovation
Team Building
Negotiation and Decision Making

Week 2
Day 1
Day 2
Day 3
Day 4
Day 5

Management and Managers
Knowledge Management
Management of Engineering Design and R&D
Quality Management
Procurement Procedures

:: Course Contents - Basic Management Course ::
Week 1 & Week2
MS Office Skills
(Covers MS Word, Excel, Powerpoint)
English Language and Communication Skills

Week 3
Managerial Competency Skills
?
Attributes of a good manager
?
Leadership Skills
?
Time &Stress Management
?
Accounting Principles & Practices in PAEC
?
Procurement Procedures in PAEC

Contributed
:: Social andCourses
Management
Courses Offered ::
,including: Administrative infra-structure;
Population growth; Water, energy and mineral
resources; Agricultural resources and industrial
infra-structure; Educational problems.; economic
growth pattern and budgetary issues;
Environmental problems; Foreign policy issues.
CMS-104 Composition and Grammar
Elements of Rhetoric, Modes of Persuasion
(Pathos, Logos, Ethos) Pre-writing techniques
(cubing, looping, mind-maps, brainstorming,
free-writing, narrowing and Focusing), Audience,
Voice, Critical Reading and Analysis, Return to
the Modes of Persuasion, Thesis Statements,
Outlining and Organizing the Essay, Theory of
Introductory Paragraphs (Exigence, Kairos),
Developing the Essay, Paragraphing, Summary and
Paraphrase, Synthesis Essays, Basic Sentence
Analysis/Usage, Basic Sentence Analysis/Usage,
Figures of Speech, Satire/Irony, Correct sentences,
Paragraph types including exemplification,
narration, comparison/contrast, cause/effect,
and persuasion, Argumentative Writing,
Analysis and critical thinking practice, Toulmin
Model of Argument, Writer's Position in
Argument, relevance and sufficiency of
evidence, value of truth in argument, Fallacies in
argumentation, Claim, Support, and Warrant,
Counter arguments/Rebuttals, Revision
Techniques and Editing, Peer Reviews, Grammar:
sentence elements, sentence types, coordination
& subordination, stative verbs, irregular verbs,
verb tenses, sentence types, fragments, run-ons,
subject-verb agreement, count/non-count nouns,
comparatives/ superlatives, and social modals.
Mechanics: commas, capitalization and
punctuation.
CMS-105 Communication Skills
Overview and Importance of Effective
Communications, Business Communication and
the Ethical Context, Business Communication and
the Technology Context, Successful Listening,
Communicating in Teams. and Mastering
Listening and Nonverbal Communication Skills,
Strategies for Successful Speaking and
Successful Listening, Leading by Feel, Logical
Fallacies and the Art of Debate, General
principles of Communication, The Seven C's of
Effective Communication, Format and Layout of
Business Documents, Preparing Effective Business
Messages, Good News, Bad News and Neutral
Messages, Persuasive Written Messages,
Writing Resumes and Application Letters,
Interviewing for Employment and Following Up,
Reports, Proposals and Presentations, Research
Process, Communicating Information Through
Visuals, Short Reports, Formal Reports,
Proposals, Oral Communication, Impromptu &
Extempore Talks , Onion Ring Activity, Individual
Talks, Meetings and Group Dynamics, Member
Roles and Leadership in Groups, Member Roles

Communication and Managament Sciences

CMS-101 Islamic Studies
Tauheed: Arguments for the existence and
oneness of Allah; Purpose of creation; Impact of
tauheed on human life. Risalat: Need for
prophets; Finality of Prophethood; Seerat (The
life of the Holy Prophet (S.A.W.); Khutba Hijjatul-Wida; The importance of Sunnah. Aakhirat:
The life after death; The Day of judgement; The
concept of accountability and its impact on daily
life. The Holy Quran: Its revelation and
compilation; Introduction to Aijaaz-ul-Quran and
the principles of Tafseer-ul-Quran; Sura alFatiha; 1st Raku of Sura al-Baqarah; Sura AlHujraat and lessons from Sura Yaseen. Hadith: Its
authenticity and importance; An introduction to
Sihah-i-Sitta; Types of Ahadith; Chehal hadith
(Forty Ahadith). Ibadah: The concept of Ibadah;
Major Ibadaat (Salaat, Saum, Zakat, Hajj and
Jihad). Moral, Social and Political Philosophy of
Islam: The concept of good and evil; Akhlaq-iHasanah, Kasb-i-Halal; Responsibilities of the
head of state; Rights and duties of the citizens.
Applications of Islamic teachings to social and
economic developments of the modern age such
as interest free economy, etc.
CMS-102 Ethics (Non-Muslims)
Ethics Values, Individualism versus Altruism, Self
Interest, Benevolence, Authority versus Freedom,
Duty to the State, The Private Domain, The
Autonomy of Conscience, Law and Morals, The
Need for Enforcement, Social Justice, Individual
Liberty, Liberty & Equality, Business Ethics,
Benefits of the Profit Motive, Profits before Ethics,
Ethics before Profits, Meta-Ethics and the
problem of Justification, Indefinability of Good,
Validation and Vindication: An Analysis of the
Nature and the Limits of Ethical Arguments,
Prolegomena to a Theory of the Moral Criterion,
Moral and Non-moral Values: A Study in the First
Principles of Axiology, War and Peace, The
Golden rule of Ethics, Compassion, Apology,
Social justice.
CMS-103 Pakistan Studies
Important geological and geographical features
of Pakistan; Pakistan's geographical location in a
regional and global perspective. Earliest human
settlements in Pakistan; The Indus Valley
civilization; Aryan settlement and the Gandhara
civilization; The advent of Islam in Pakistan; The
work of Al-Beruni and early sufi-savants in
Pakistani lands. The British domination and its
causes; Brief chronology of the freedom
movement; The founding documents of Pakistan
including Allama Iqbal's 1930 Allahabad
address, the Lahore Resolution of 23rd March
1940, and Quaid-i-Azam's presidential address
to the Constituent Assembly of Pakistan. Political
and constitutional phases in Pakistan since 1947;
Important features of the 1973 constitution and
its current status. Current issues in Pakistan
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Communication and Managament Sciences

:: Social andCourses
Management
Courses Offered ::
Contributed
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and Leadership in Groups, Communicating in
Teams, Mastering Listening, Nonverbal
Communication Skills, Strategies for Business and
Group Meetings, Preparation for Presentations,
Planning, writing, and Completing Oral
Presentations, Strategies for Successful Speaking
and Successful Listening.
CMS-106 Technical Writing
Overview of the Field, Manuals and Handbooks,
Technical Reports, Technical Articles, Technical
Sales Literature, Technical Training Material,
Technical Presentations, Educational Textbooks,
Software Documentation, Outline and Design, The
Requirement, Specification, The Outline Design,
Sources of Information, Library Classifications,
Contacts, Meetings, Information Gathering,
Verbal Information, Visual Information, The
Synopsis, The Work Schedule, Costing,
Development Phase: First Draft, Style of Writing,
Technical Vetting, Editing, Final Draft, Commercial
Books, Production Phase: Camera Copy,
Proofreading, Printing; Illustrations: Technical
Illustrations, Diagrams/Line Illustrations,
Perspective Drawings, Half-tones, Validating
Illustrations, Miscellaneous Topics: Materials and
Equipment, Translations, Abstracting and
Abridging, Indexing, Development of a
Documentation System, Diagnostic/Maintenance
Documentation, Network Planning, Copyright,
Contracts.
CMS-107 Professional Ethics
Ethical Concepts and Principles; Understanding
Codes of Conduct; Caring for Company Assets;
Avoiding Conflicts of Interest; Confidentiality,
Intellectual Property;
Business Gifts and
Hospitality; Electronic Communications; Antitrust
and Fair Competition; Ethics in Research,
Documentation and Treatment of Research Data;
Reporting and Assistance, Deception; Harassment
and Bullying; Privac; Misunderstanding and
misusing Jokes, Innuendos, Lack of Stewardship of
Company Assets; Cheating and Plagiarism,
Identifying and Resolving Ethical Dilemmas;
Corporate-level Ethics Program; Best Practices in
the Development of Code of Ethics
CMS-108 Logic and Critical Thinking
Identifying Point of Conflict and Corroboration;
Information Gathering; Identifying or Developing
Criteria of Credibility of Evidences; Application
of Criteria to Contexts, Documents and Witnesses;
Evaluation of Credibility of Evidence; Assessing
the Balance and Weight of Evidence in the
Context of the Dispute; Elements of Arguments;
Understanding, Evaluating and Reconstructing
Arguments; Logical Fallacies; Assessing the
Strength of Arguments; Critical Reasoning,
Identifying Problems of Definition; Establishing a
Continuum of Decision Choices; Establishing and
Applying the Criteria of Judgement to the
Continuum of Choices; Applying Ethical Principles

Contributed
:: Social andCourses
Management
Courses Offered ::

Communication and Managament Sciences

CMS-109 Entrepreneurship
Introduction to Entrepreneurship; Entrepreneurial
Process; Business Opportunity Identification;
Market Assessment; Financing the Emerging Firm;
N ew P ro d u c t I n n o va t i o n ; Te c h n o l o gy
Commercialization; Business Plan Development;
Strategy and Entrepreneurship; Managing the
growing firm
CMS-110 Sociology
Historical perspective, Functionalism, Conflict
Theory, Culture, Functions of culture and cultural
transmission; Political, economic, religious, and
social roots of cultural variation, Groups and
Social Structure, Formulation of social structures,
Functions of groups and organizations in society,
Influence of groups and organization, Deviance,
Crime, and Social Control, Pakistan class
structure; Principles of stratification; Implications
of the persistent power elite for freedom,
equality of opportunity, and democracy, Ethnicity,
Gender and Sexuality, Social construction of
gender recognition; work, and the media;
Gender roles; Gender Inequality, Race,
Difference between race and Ethnicity,
Typification, Politics, Government, and Media,
Power structures; Connections between power,
money, and politics; Sociology of Religion,
Education, Family, Marriage
CMS-301 Principles of Management
Introduction to Management and Organizations;
Organizational Vision, Mission and Strategies;
Organizational Culture; Socially Responsible
Organizations; Foundations of Planning; Planning
Tools and Techniques; Organizational Structure
and Design; Human Resource Management;
Foundations of Behavior; Leadership and
Motivation; Operations and Value Chain
Management; Performance Management;
Project Portfolio Management System; Project
Networks; Scheduling; Resource Allocation and
Resource Leveling; Project Execution and
Controlling; Introduction to PMBOK.
CMS-202 Engineering Economics
Principles of Engineering Economy; Cost Concepts
and Design Economics; Time Value of Money;
Applications of Time-Money Relationships
(MARR, PW, FW, AW, IRR, ERR and Payback
period methods); Comparison Methods;
Depreciation; Cost Estimation Techniques;
Replacement Analysis; Taxes; Inflation; Sensitivity
Analysis; Software-Related Decision Making
CMS-501 Communication Skills
Writing Module: Preparation of a project
proposal or technical report, Writing letters,
mission statements, office memos etc. Speaking
Module: Presentation of the project proposal or
technical report. Listening Module: Simulations of
interviews, lectures and question-answer sessions.
Reading Module: Reading of a suitable fiction
novel (approximately 30-50 pages a week) with
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:: Social andCourses
Management
Courses Offered ::
Contributed

Communication and Managament Sciences

the use of vocabulary support, completion of
assigned tasks and discussions
CMS-505 Project Management
Introduction to project management, Strategic
relevance of project management, Project
Management in the organizational context, How
projects come into being?, Project selection
techniques and project portfolios, Project
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initiation, Project planning, Project
implementation, Project monitoring and control,
Project leadership, communication and
teamwork, Performance Monitoring and
Evaluation, Cultural issues in project management,
Case studies of project management, Application
of Microsoft Project/ Primavera

Jamil Ahmed (Head of the Depatment)
Ph.D. Mineral Processing and Extractive Metallurgy (University of NSW, Australia)
M.Sc. Nuclear Engineering (Quaid-i-Azam University, Islamabad)
B.Sc. Mining Engineering (UET, Lahore)
email: jahmed@pieas.edu.pk
Sarah Ahmed
MBA (Managment/Marketing) (Fatima Jinnah Women University, Rawalpindi)
email: fac251@pieas.edu.pk
Mehnaz Zainab
M.A. English Literature (Karachi University, Karachi)
email: fac015@pieas.edu.pk

FACULTY
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Department of

Medical Sciences

INTRODUCTION

diagnostic techniques using nuclear radiations
and radioisotopes and treatment of tumours
respectively. They also equip them with the
necessary tools for carrying out meaningful
research in their respective fields.

M.Sc. in Nuclear Medicine
The duration of this program is approximately
two years and it is divided into two major
segments of one year each. The first year is
devoted primarily to course work at PIEAS i.e.
zeroeth semester (two modules), 1st and 2nd
semesters. During the second year, fellows are
attached to various Nuclear Medicine Centers in
Pakistan for clinical training and work on
research projects (detailed course structure
given in next section). The adequacy, relevancy
and quality of the course content are reviewed
frequently to update the curriculum for
advancements in the field.

ACADEMIC PROGRAMS

M.Sc. programs have been recognized by the
Pakistan Medical and Dental Council (PMDC) as
a post-graduate qualification equivalent to an
'Intermediate Diploma'. Examples of other
qualifications recognized by PMDC at this level
are D.M.R.T. and M.C.P.S .(Radiotherapy).

The department offers Ph.D. and M.Sc. Nuclear
Medicine and recently initiated M.Sc. Radiation
&Medical Oncology. These programs have been
designed to provide medical doctors a thorough
grounding in the principles and applications of

The Quaid-i-Azam University recognizes M.Sc.
as being equivalent to an M.Phil. degree for the
purpose of registration in the subsequent Ph.D.
program which is in progress at PIEAS now.

Medical Sciences

Department of Medical Sciences (DMS) is the
evolution product of the Nuclear Medicine group
that came into existence in 1988 with the
initiation of M.Sc. Nuclear Medicine Program.
Since then, DMS is keeping pace with the
increasing demand of trained medical doctors in
the field of Nuclear Medicine. Another program
of M.Sc. Radiation and Medical Oncology has
been launched to meet the challenges of
increased work load in oncology departments at
PAEC Hospitals. The department highly
acknowledges the contributions of its highly
qualified and experienced resident and part
time faculty that include doctors, radio
pharmacists, physicists, biostatisticians,
engineers, mathematicians and computer
experts and is proud to have well-equipped
classrooms and laboratories, all housed in a wellbuilt formal campus of PIEAS at Nilore. The
Department of Medical Sciences is also engaged
in Clinical Studies like bone scan, renal scan,
thyroid scan and brain perfusion scan. Moreover,
the DMS provides medical cover to PIEAS
employees and students.
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Because of the very close association of several
leading international experts in the field with the
design and implementation of the M.Sc. (Nuclear
Medicine) program, it has a high degree of
visibility and acceptance in the international
academic domain. This has been further
reinforced in recent years by the work of some of
our graduates who are now engaged in Ph.D.
studies in several institutions around the world. The
International Atomic Energy Agency (IAEA)
recognizing the high academic standards of this
program has included it amongst those that it
actively sponsors in the form of allocation of
Fellowships.

Research Project/Thesis Evaluation

Medical Sciences Communication and Managament Sciences

The project reports or thesis of fellows/students
are sent for evaluation to some of the leading
experts in the field within Pakistan as well as
outside the country. In recent years they have
included:
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n
Dr. A. J. B. McEwan,Director Department of

Nuclear Medicine, Cross Cancer Institute,
Alberta, Canada
n
Dr. Keith Britton, Professor & Head of the
Department of Nuclear Medicine, St.
Bartholomew's Hospital, London, UK
n
Dr. M. N. Maisey, Professor of Nuclear
Medicine, Division of Radiological Sciences,
Guy's Hospital, London, UK
n
Dr. John Richard Buscombe, Consultant
Nuclear Medicine, Royal Free Hospital

Comprehensive Examination
At the end of the 3rd and 4th semesters the
students/fellows undergo a comprehensive
examination. The examination comprises of two
theory papers, thesis defence and presentation
and a thorough clinical viva. A panel of examiners
which includes national/international experts of
nuclear medicine conduct the examination which
includes:
n
Dr. A. J. B. McEwan ,Director Department of
Nuclear Medicine, Cross Cancer Institute,
Alberta, Canada
n
Dr. John Richard Buscombe, Consultant
Nuclear Medicine, Royal Free Hospital
n
Dr. Major General Amin Waqar, Ph.D.
Nuclear Medicine, Consultant Nuclear
Physician, AFIP, Rawalpindi
n
Dr. Sher Mohammad Khan, Consultant
Nuclear Physician, Peshawar
n
Dr. Ahmad Qureshi, Ph.D. Nuclear Medicine,
PMO, INMOL
n
Dr. Muhammad Babar Imran, Ph.D. Nuclear
Medicine, PMO, PINUM

Radiotherapy Institute (NORI), Islamabad
n
Centre of Nuclear Medicine (CENUM),

Lahore
n
Institute of Nuclear Medicine and

Oncology (INMOL), Lahore
n
Institute of radiotherapy and Nuclear

Medicine (IRNUM), Peshawar
n
Institute of Nuclear Medicine, Oncology

and Radiotherapy (INOR), Abottabad
n
Multan Institute of Nuclear Medicine and

Radiotherapy (MINAR), Multan
n
Punjab Institute of Nuclear Medicine

(PINUM), Faisalabad
n
Bahawalpur Institute of Nuclear Medicine

and Oncology (BINO), Bahawalpur
n
Centre of Nuclear Medicine and

Radiotherapy (CENAR), Quetta
n
Larkana Institute of Nuclear Medicine

and Radiotherapy (LINAR), Larkana
n
Nuclear Institute of Medical Radiotherapy

(NIMRA), Jamshoro
n
Atomic Energy Medical Centre (AEMC),

Karachi
n
Karachi institute of Radiotherapy and

Nuclear Medicine (KIRAN), Karachi
n
Nuclear Medicine Centre (AFIP),

Rawalpindi
n
Shaukat Khanum Memorial Cancer

Hospital & Research Centre (SKMCH &
RC), Lahore
n
Agha Khan Medical University, Karachi
n
Department of Cardiology, Federal
Government Services Hospital, Islamabad
n
Punjab Institute of Cardiology (PIC),
Lahore
n
The Kidney Centre, Rawalpindi

M. Sc. Radiation and Medical Oncology
The duration of this program also comprises of
two years, the first year is composed of course
work at PIEAS and second year encompasses the
clinical training and thesis project at
radiotherapy centers in Pakistan. The course
structure of this programme has been designed
in consultation with various medical/radiation
oncologists throughout Pakistan as well as
foreign experts in the field. This degree
programme is in the process of recognition by the
Pakistan Medical and Dental Council (PMDC).

Ph.D. Nuclear Medicine

The Department of Nuclear Medicine under the
auspices of PIEAS is the only university in Pakistan
that offers Ph.D.. in nuclear medicine. One
candidate Dr. Muhammad Saeed, PMO, PINUM
The department has close collaboration and has been awarded the first ever Ph.D. in nuclear
liaison with various medical centres of P.A.E.C. medicine in Pakistan and another is in progress.
and other government/private centres of nuclear
medicine. The fellows gain clinical experience and FACILITIES
practical hands on training at these centres. The The department, in collaboration with the other
departments at PIEAS, has the following
list of these medical centres is as follows:
adequately
equipped laboratories to provide
n
Nuclear Medicine, Oncology and
necessary training in respective areas of nuclear

medicine and oncology.

Ultrasound Laboratory

HS-2500 Convex Scanner by Honda Electronics
Gamma Camera Laboratory
Co., Ltd with high and medium frequency probes
A Siemens "Orbiter 75" gamma camera is installed in this laboratory. The students are
interfaced with Apple Macintosh based system is provided hands on training in the use of
housed in this laboratory located with in the ultrasound by the visiting radiologists.
Department. This laboratory is utilized to
provide the students of M.Sc. Nuclear Medicine, Radiation Detection Laboratory
practical knowledge of Physics and The radiation detection laboratory of the
instrumentation of gamma camera as well as the Depar tment of Physics and Applied
performance of clinical scintigraphic studies and Mathematics (DPAM) having multi channel
quality control procedures. Moreover, the analyzer and other radiation detectors is
students posted for the thesis project in the utilized for various practical learning sessions.
Department of Nuclear Medicine utilize it for the
Health Physics Laboratory
thesis studies.
The practical sessions of radiation monitoring
Hot Laboratory
and protection are demonstrated and
Hot Laboratory houses a fume hood store room explained to students in this laboratory of
for Tc-99m Generator, kit preparation counter Department of Nuclear Engineering (DNE).
made of lead glass and lead blocks and a dose
calibrator. The students are taught the Analytical Laboratory
preparation of kits, use of fume hood, dose This Laboratory of Department of Chemical and
calibration and radiation protection procedures Materials Engineering is utilized for Nuclear
Medicine and Radiation and Medical Oncology
applicable in a nuclear medicine department.
Laboratory Course.

Exercise Tolerance Test Laboratory

The laboratory contains an Exercise Tolerence
Test machine which is used for the demonstration
of the ETT protocol to be followed prior to Stress
cardiac Scintigraphy.

MEMS Laboratory
The computer laboratory I and II of zeroth
semester of both courses M.Sc. Nuclear Medicine
and M.Sc. Radiation and Medical Oncology is
conducted in this laboratory of Department of
Chemical and Materials Engineering.

Medical Sciences
41

:: Nuclear Medicine - ProgramStructure ::
Semester

Course Code

Course Title

MS-501
MS-502
MS-503
MS-504
MS-505
MS-510
CMS-501

Introduction to Nuclear Physics
Mathematics and Statistics
Radiation Detection and Instrumentation
Radiation Protection and Radiation Biology
Radiochemistry and Radiopharmaceutical
Introduction to Nuclear Technology
Communication Skills

MS.-511
MS.-601
MS.-602
MS.-512
MS.-515

Essentials of Radiology and Radiotherapy
Diagnostic Imaging and Function Techniques
In vitro Studies and Therapeutics
Quantitative Analysis & Data Processing in Nuclear Medicine
Nuclear Medicine Laboratory

MS-697

Thesis Project

MS-690

Intensive Clinical Training in Nuclear Medicine

1
2
3
4

Credits
3
3
3
3
3
NC
1
3
3
3
3
3

15
15

Note: A Zero Semester is held prior to the initiation of the regular semesters.

Medical Sciences

:: Radiation and Medical Oncology - Program Structure ::
Course Code

Course Title

Credits

MS-510
MS-521
MS-522
MS-523
MS-524
MS-525
CMS-501

Introduction to Nuclear Technology
Principles of Radiotherapy and Cancer Chemotherapy
Radiation Protection and Radiation Biology
Tumor and Radiation Biology
Diagnostics of Cancer
Communication Skills

NC+IR
3
3
3
3
3
1

MS-527
MS-611
MS-612
MS-613
MS-614

Radiation & Medical Oncology Laboratory
Treatment Planning in Radiation Oncology
Pathophysiology of Tumors
Management and Treatment of Individual Cancers
Advanced Therapeutics in Oncology

MS-697

Thesis Project

MS-691

Intensive Clinical Training in Radiation
and Medical Oncology I

MS-692

Intensive Clinical Training in radiation
and Medical Oncology II

Note: A Zero Semester is held prior to the initiation of the regular semesters.
NC: Non-credit
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1

Mathematical Modeling of Biological Systems & Epidemiology

IR: Institutional Requirement

2

3
3
3
3
3

3

10

4

10
10

:: Curriculum - M.Sc. Nuclear Medicine ::
radiation syndromes; Mutagenesis; Ionizing
radiation as a mutagen; Significance of genetic
mutations.
MS-505 Radiochemistry and Radiopharmaceuticals
Introduction; Radiopharmaceuticals; Basic
principles and licensing considerations;
Production of radioisotopes; Radioisotope
generators; Dosage control techniques;
Formulation of radiopharmaceuticals for
different organs; Quality control and quality
assurance of radiopharmaceuticals;
Pharmacology of radiopharmaceuticals; Good
Radio pharmacy practice for special
radiophar maceutical procedures; Hot
laboratory and dispensing operations; Chemical
toxicity of radio nuclides.
MS-510 Introduction to Nuclear Technology
Developments in physics leading to the discovery
of nuclear fission; Development of nuclear
technology; Review of nuclear reactors and fuel
cycle facilities; Present status of nuclear power in
Pakistan and in the world; Current problems and
future prospects of nuclear power.
MS-511Essentials of Radiology and Radiotherapy
Conventional radiology encompassing Chest xray, Plain Abdominal x-ray, Fluoroscopy (Barium
studies, IVP, Female genital tract). , Bones x-ray
and Mammography, C.T Scan/MRI covering the
Basics of C.T, C.T Chest, Brain, Abdomen, Basics of
MRI (T1, T2, spin echo), MRI Brain, Spine, Joints
and Ultrasound with emphasis on its basics,
Abdominal Ultrasound, Echocardiography, Pelvic
Ultrasound (Gynaecology/Obstetrics, Urinary
tract), Thyroid and its Hands on training.
Radiotherapy section covers the Introduction to
Pathophysiology: causes, Prevention, Genesis,
Spread, Basis of Therapy, Practice of
radiotherapy, Sensitivity of tumour, Principles of
therapy planning, Response of tumours and
management of various tumours including
Lymphomas, Ca Lung, Ca Larynx, Brain Tumours,
Ca Breast, Ca Colon, Ca Stomach, Ca Cervix and
uterus, Ca prostate, Ca urinary Bladder Bone
tumours, Ca Nasopharynx, and Photo dynamic
therapy of tumours.
MS-512 Quantitative Analysis and Data
Processing In Nuclear Medicine
Tracer techniques; Static and kinetic studies;
Dilution principle; Measurement of volumes and
spaces; Kinetic theory; Flow studies;
Compartmental analysis; Transit times;
Convolution and deconvolution; Fourier analysis;
Ferro kinetic studies; Regional blood flow
measurement; General principles of data
processing; Scintillation camera data collection;
Static image processing; Image correction,
Selective enhancement; Interpretation;
Thresholding; Contours; Data bounding and
fitting; Dynamic data collection; Modes and

Medical Sciences

MS-501 Introduction to Nuclear Physics
Atomic and nuclear structure; Artificial and
natural radioactivity; Modes of radioactive
decay; Exponential decay and; Half-life and
mean life of radio nuclides; Radioactive decay
series and equilibrium; Nuclear reactions and
reaction cross-sections; Nuclear fission and
fusion; Nuclear reactors and particle
accelerators.
MS-502 Mathematics and Statistics
Second degree algebraic equations and
inequalities; Trigonometric identities; Sequences
and series; Binomial expansion; Differentiation
and integration; First order and second order
differential equations; Fourier Transform.
Significance of statistics in Nuclear Medicine;
Standard deviation; Poison and Gaussian
distribution; Applications of statistical analysis;
Chi-square test; Elementary concepts of
probability; Tests of significance; Statistical
criteria for the selection and adjustment of
counters
M S - 5 0 3 Ra d i a t i o n D e t e c t i o n a n d
Instrumentation
Basic principles of radiation detectors and their
common properties, Gas-filled detectors and
their application, Scintillation detectors and
radiation spectroscopy; Nuclear electronics;
Photographic emulsions; Thermo luminescent
dosimeters; Chemical dosimeters; Liquid
scintillators; Rectilinear scanners; Non imaging
probes; Scintillation counters; Dose calibrator;
Scintillation camera; Multi crystal devices;
Tomographic imaging tec hnique; PET;
Collimation of radiation detectors; Image
production & display; Image quality in nuclear
medicine; Basic concepts of CT & Magnetic
Resonance Imaging (MRI); Quality assurance
procedures in Nuclear Medicine instrumentation;
Use of computers in Nuclear Medicine-principles
& applications to NM data acquisition,
processing & display.
MS-504 Radiation Protection and Radiation Biology
Introduction; Radiation quantities and units;
International organizations setting standards;
Radiation protection standards; Absorbed dose
estimation from external and internal exposure;
Health physics instrumentation; Principles of
control of external and internal exposure
hazards; Early medical treatment of radiation
injury; Radioactive waste disposal; Radiation
shielding and transportation of radioactive
materials. Historical aspects; Radiation
chemistry; Radiation biochemistry; Radiation
effects on cells; Differential cell sensitivity;
Physical, chemical, and biological factors
affecting radiation effects; Repair of radiation
injury; Cell survival curves; Target theory;
Application of target theory; Single and multi hit
effects; Late effects of radiation; Acute
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:: Curriculum - M.Sc. Nuclear Medicine ::
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methods of analysis; Quantitative functional
analysis in cardiac, pulmonary and renal systems.
MS-601 Diagnostic Imaging and Function Techniques
Diagnostic imaging in-vivo studies;
Radiopharmaceuticals commonly used in imaging
techniques, their bio distribution, elimination, and
kinetics; Major indications and interpretation of
imaging for different body functions and organs;
Different methods and techniques of imaging and
their quantitation; The use of single and
multidetector systems for equilibrium and time
dependent studies; Medical decision making;
Differential evaluation of nuclear medical
imaging in light of other imaging modalities.
MS-602 In Vitro Studies and Therapeutics
Radioimmunoassay; Principles and techniques;
Basic chemical concepts; Labeling methods;
Separation procedures; Data handling and
quality control; In-vitro studies: indications,
techniques, evaluations and analysis of results;
Therapeutic uses of radio nuclides: indications,
patient selection and radiopharmaceuticals used;
Calculation of activity to be administered;
Absorbed dose estimation; Health physics
considerations and precautions in handling
patients containing therapeutic quantities of
radio nuclides.
MS-515 Nuclear Medicine Laboratory
Out of the experiments listed below, a minimum of
fifteen experiments are to be performed.
n
Radiation Detection and Measurement:
n
Characteristics of a G.M. tube, dead time
measurement, and beta attenuation.
n
Verification of counting statistics.
n
Characteristics of scintillation detectors
and determination of pulse height spectra
of gamma sources.
n
Characteristics of Ge (Li), HPGe or Si (Li)
detector and its use in gamma ray
spectroscopy.
n
Measurement of half-lives of a single and
a mixture of radio nuclides.
n
Determination of attenuation coefficient
and build-up factor of gamma rays for
different shielding materials.
n
Measurement of Co-60 source strength
using gamma-gamma or beta-gamma
coincidence method.
Health Physics:
n
Calibration and use of survey meters.
n
Calibration of TLD system and
measurement of unknown dose.
n
Contamination survey and
decontamination procedures.
n
Verification of inverse square law and
source strength measurement.
n
Study of the characteristics of liquid
scintillators detector.
Clinical Laboratory:
n
Elution of Mo-Tc generator system,
calculation of dose and preparation of

radiopharmaceuticals.
n
Quality control of radiopharmaceuticals:

estimation of bound and free fraction.
n
Thyroid uptake studies.
n
Determination of RBC volume using Cr-
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n
Radioimmunoassay of T3, T4 and TSH.
n
Quality control tests for gamma camera.
n
Routine operational tests for SPECT.
n
Dynamic renal study with patient.
n
Static and SPECT studies with liver

phantom.
n
E.C.G. gated studies with phantom.
n
SPECT total performance studies with

phantom.
MS-697 Thesis Project
In collaboration with a project supervisor, each
student arranges a clinical project for the MS
thesis. The purpose of the project is to acquaint
the students with the techniques of research in
nuclear medicine, particularly as it relates to
developing or evaluating instrumentation and
radiopharmaceuticals, and the utility of new
radio nuclides or radiopharmaceuticals. This
project does not necessarily have to be a
completely original study but should exhibit a
thorough knowledge of the subject and should
be an exhaustive review of the literature on that
particular topic. The area covered by the project
should include nuclear physics, instrumentation,
nuclear medicine statistics, dosimetry, etc. The
aim of the project is to train the Fellows in
planning and conducting research projects and
writing scientific papers.
MS-690 Intensive Clinical Training in Nuclear
Medicine
For clinical training, each student is attached to a
specialist at a nuclear medical centre, who is
responsible for providing guidance and
supervision in clinical procedures. During this
phase major aspects of general clinical nuclear
medicine are covered. The training program
includes the diagnostic, therapeutic and
investigational uses of radio nuclides. It is of
sufficient breadth to ensure that student is
thoroughly acquainted with the techniques and
methods of major nuclear medicine diagnostic
and therapeutic applications. The training
program is designed to give students ample
opportunity to attain competence in correlating
the patients' problems with optimum selection of
nuclear medicine studies, performing these
studies, interpreting the information obtained,
correlating this information with other diagnostic
studies and following up patients receiving
radionuclide therapy. Fellows are encouraged
to perform a wide variety of studies so that the
methods of investigation are fully assimilated.
During the training they have to take histories, do
physical examination, handle the gamma
camera, work on computers and they are also

:: Curriculum - M.Sc. Nuclear Medicine ::
encouraged to interpret the scans and to write
provisional reports.
CMS-501 Communication Skills*
Overview and importance of effective
communications, business communication and the
ethical context, business communication and the
technology context, successful listening,
communicating in teams and Mastering Listening
and nonverbal communication skills, strategies
for successful speaking and successful listening,
Leading by feel, Logical fallacies and the Art of
debate, general principles of communication,
The seven C's of effective communication, format
and layout of business documents, preparing
effective business messages, good news, bad
news and neutral messages, persuasive written

messages, writing resumes and application
letters, interviewing for employment and
following up, repor ts, proposals and
presentations, research process, communicating
information through visuals, short reports, formal
reports, proposals, oral communication,
impromptu & extempore talks , onion ring activity,
individual talks, meetings and group dynamics,
member roles and Leadership in groups, member
roles and leadership in groups, communicating in
teams, mastering listening, nonverbal
communication skills, strategies for business and
group meetings, Preparation for presentations,
planning, writing, and completing oral
presentations, strategies for successful Speaking
and successful Listening.

Medical Sciences

* Cross-listed from other department
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MS-521: Principles of Radiotherapy and Cancer
Chemotherapy
Use of ionizing radiation in radiotherapy, Linear
accelerator physics, Physics of brachytherapy,
Teletherapy, Electron beam physics, Heavy
particle physics, Total body irradiation, Modern
radiation therapy comprising of three
dimensional conformal therapy, IMRT, Stereo
tactic radio surgery. Cooperation between
physicist and physician, Team work approach,
Classification of chemotherapeutic agents, Mode
of action of cytotoxic drugs, Pharmacokinetics
and pharmacodynamics of chemotherapeutic
agents, Drug design and development, Principle
of clinical use of chemotherapeutic agents,
Toxicity of chemotherapy, Analgesia in cancer
patients, Steroids and anti-emetics, Drug
interaction in cancer treatment, hormone therapy,
Biological and novel therapies, concept of
vaccination in cancers, Principles of high dose
therapy, rationale, protection strategies, Unusual
toxicities-veno-occulusive, Radiopharmaceuticals,
Basic principles and use in cancer therapy,
Biological therapies,
Interferons, Colony
stimulating factors, Growth factors, Target
therapy.
MS-522 Mathematical Modeling of Biological
Systems and Epidemiology
Differentiation and integration, First order and
second order differential equations, Harmonic
analysis and Fourier series & transform,
Significance of statistics in medicine, Standard
deviation, Poisson and Gaussian distribution,
Applications of statistical analysis, Chi-square
test, Concepts of probability, Tests of significance,
Statistical criteria for the selection and adjustment
of counters, Survival analysis, Clinical trials and
ethics, Principles of sample size calculation, Role
and basic principles of meta-analysis, Odds
ratios and relative risks, Mortality rates and
standardized mortality rates, Cancer registration
and follow-up, Trends in cancer incidence and
mortality for major cancers.
MS-523 Radiation Detection, Protection and
Instrumentation
Basic concepts of radioactivity, Principles of
radiation detectors and their common properties,
Various types of detectors, Radiation
spectroscopy, Nuclear electronics, Various types
of dosimeters, Basic concept of dosimetry, Dose
calibrator, Collimation of radiation; Radiation
protection standards, Basic principles for control
of external and internal exposures and absorbed
dose estimation, Protection against radiation
from brachytherapy sources, Nuclear regulatory
commission regulations, Health Physics
instrumentation and personal dosimetry, Early
medical treatment of radiation injuries,
Radioactive waste management in hospitals,
Quality control and quality assurance of

radiotherapy instrumentation, Co 60; Linear
accelerator, Simulators, CT simulators
MS-524 Tumour and Radiation Biology
Introduction, General principles of tumour biology,
General principles of radiobiology, Techniques in
molecular biology, Principles and use of techniques,
Electrophoresis, Blotting, PCR, Sequencing,
Transfection, Micro array techniques, Transgenic
models, Effect of radiation at cellular level, Cell
survival curves, Factors modifying the effect of
radiation at the cellular levels, 4 R's of radiobiology
used in radiotherapy, Genetics of normal and
malignant cells, molecular biology of radiation
damage and repair, Normal and aberrant
mechanisms of cell growth control, Normal tissue
radiobiology, Normal tissue damage and tolerance,
Population radiation biology, Interaction between
radiation and other agents, Chemotherapy,
Hyperthermia, Causation of human cancers, The
expression and consequences of oncogenes,
Oncogenes triggers, The cellular mechanism of
cancer including mechanisms for apoptosis and
cellular immortality, Cell, tissue and tumour kinetics,
Time, dose and fractionation in Radiotherapy,
Predictive assay, Alternative radiation modalities,
Hyperthermia, Gene therapy.
MS-525 Diagnosis of Cancer
Imaging modalities/procedures and technology,
Radiological anatomy, Conventional X-Ray,
Contrast media, Principles of ultrasound, A, B & M
Mode, Basics of CT, CT imaging of different
tumours, PET/CT in oncology, MRI in Oncology,
Nuclear medicine procedures and
radiopharmaceuticals used in the diagnosis and
follow-up of different tumours, Mammography
technique, Mammographic signs of breast cancer
and mammographic features of benign and
malignant disease, Specialized techniques of
cancer diagnosis.
MS-527 Radiation and Medical Oncology
Laboratory
A. Radiation Detection and Measurement:
n
Characteristics of a G.M. tube, dead time
measurement, and beta attenuation.
n
Verification of counting statistics.
n
Characteristics of scintillation detectors and
determination of pulse height spectra of
gamma sources.
n
Characteristics of Ge (Li), HPGe or Si(Li)
detector and its use in gamma ray
spectroscopy
n
Measurement of half-lives of a single and a
mixture of radio nuclides.
n
Determination of attenuation coefficient
and build-up factor of gamma rays for
different shielding materials.
n
Measurement of Co-60 source strength
using gamma-gamma or beta-gamma

:: Curriculum - M.Sc. Radiation and Medical Oncology ::
MS-614 Advanced Therapeutics in Oncology
Oncological emergencies, Acute and late
complications of cancer and their management,
Radiotherapy for benign diseases, Organ and
system failures, Risk of second cancer, Supportive
care for cancer patients, Physical measures (bed
sores, splintage, massage etc), Cancer pain
palliation, Cancer pain neurophysiology and
biochemistry, Assessment of pain, Therapeutic
strategies, Nutritional support, Cancer cachexia,
Consequences and management, Psychological
issues, Psychiatric and psychological disorders in
cancer patients, Specialized care for terminally ill
patient, Approaches to meet needs of dying
patient, Genetic counselling, Components of
genetic counselling session, Risk counselling;
Infection in cancer patient; Immunological stress in
cancer patients, Impaired host defences and
common pathogens in cancer patients, Prevention
of infection in cancer patient, Infection treatment
strategies, Evaluation of febrile patient in cancer
ward and management, Special condition to
reduce toxicity of chemotherapy, Treatment of
Metastatic cancer, Newer approaches in cancer
treatment, Gene Therapy, Concepts and
implication, Inhibition of genetic expression,
Immunotoxins and anti angiogenic modes for
cancer management, Chemotherapy protectors,
Combination therapy, Molecular radiotherapy.
MS-691 Intensive Clinical Training in Radiation
and Medical Oncology I
For clinical training, each student is attached to a
specialist at a medical centre, which term includes
all PAEC Medical Centres with radiation cancer
treatment facility, oncology centres of the Armed
Forces, Shaukat Khanum Memorial Cancer
Hospital etc. The expert there will be responsible
for providing guidance and supervision in clinical
procedures. During this phase major aspects of
general radiation treatment, planning and
therapeutics are covered. It is of sufficient
breadth to ensure that student is thoroughly
acquainted with the techniques and methods of
major diagnostic and therapeutic applications.
MS-692 Intensive Clinical Training in Radiation
and Medical Oncology II
During this semester students will again be
attached to different Medical Centres of PAEC as
well as with other radiation and oncology centres.
The training program is designed to give fellows
ample opportunity to attain competence in
correlating the patients' problems with optimum
selection of the therapy regime. Fellows have to
take histories, do physical examination, advise
suitable investigations, formulate differential
diagnosis and reach final diagnosis and devise
management plan in consultation with supervisor.
They have to do simulation and brachytherapy
along with handling Co-60 & LINAC. Log book
containing 50 cases including both of

Medical Sciences

coincidence method.
B. Health Physics:
n
Calibration and use of survey meters.
n
C a l i b ra t i o n o f T L D s y s t e m a n d
measurement of unknown dose.
n
Contamination survey and decontamination
procedures.
n
Verification of inverse square law and
source strength measurement.
C. Clinical Laboratory:
n
Treatment Planning
n
Simulation
n
Quality control tests for radiotherapy
instruments.Routine operational tests for
radiotherapy instruments.
n
Mould room practical work.
MS-611Treatment Planning in Radiation
Oncology
Treatment planning, Iso dose distribution, Patient
data, Corrections & setup, Field shaping, Skin
dose and field separation, Electron beam
therapy, Teletherapy, Treatment planning &its
implementation, Treatment planning by
computer, Brachytherapy, Treatment planning for
implant therapy, Tumour and normal tissue dose
computation by manual & computerized
techniques, Use of wedge filters, bolus and tissue
compensator; Principles of data processing,
Design and use of simulators, Combination of
Radiation fields, lsocentric technique, ICRU
volumes, Verification port films.
MS-612 Pathophysiology of Tumours
Anatomical sites and types of tumours, etiology,
incidence and morphology of common tumours, The
natural history of the disease including likely
presentation, Characteristic growth and Metastatic
pattern, Staging classifications, TNM, FIGO, Use of
tumour markers in diagnosis and treatment of
tumours, Use of specialised pathology techniques,
e.g. Immunocytochemistry, Interpretation of
clinicopathological data in the tumour site,
specialised multidisciplinary approach to patient
management, Classification and spread, Staging
protocols, Paraneoplastic syndromes.
MS-613 Management and Treatment of
Individual Cancers
Cancers of the head and neck, Cancer of the
lung, Neoplasm of mediastinum, Cancers of
gastrointestinal tract, Cancer of the
genitourinary system, Cancer of the testis,
Gynaecologic cancers, Cancers of the breast,
Cancer of the endocrine system, Sarcomas of the
soft tissues and bone, Benign and malignant
mesothelioma, Cancer of the skin, Malignant
melanoma, Neoplasms of the central nervous
system, Cancers of childhood, Lymphomas,
Leukaemias, Cancers of unknown primary site,
Aids related malignancies.
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:: Curriculum - M.Sc. Radiation and Medical Oncology ::
chemotherapy administration and radiotherapy
(not just of chemotherapy administration). Basic
procedures including nasogastric intubations,
catheterization, and aspiration of fluids have to
be carried out and recorded in the log book.
MS-697 Thesis Project
Students will be attached with a Medical Centre,
which term includes all PAEC Medical Centres with
radiation cancer treatment facility, oncology
centres of the Armed Forces, Shaukat Khanum
Memorial Cancer Hospital etc., in Pakistan for
work on their respective research/thesis project. In
collaboration with a project supervisor, each
Fellow arranges a clinical project for the M.S.
thesis. The purpose of the project is to acquaint the
student with the techniques of research in

radiation and medical oncology. This project
does not necessarily have to be a completely
original study but should exhibit a thorough
knowledge of the subject and should be an
exhaustive review of the literature on that
particular topic. The area covered by the project
should include nuclear physics, instrumentation,
statistics, dosimetry, etc. The aim of the project is
to train the students in planning and conducting
research projects and writing scientific papers.
At the end, each student has to submit a research
project report.
CMS-501 Communication Skills*
Refer to section on Depar tment of
Communication and Management Sciences.

Medical Sciences Communication and Managament Sciences

* Cross-listed from other department
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Physics and Applied
Mathematics

INTRODUCTION
Major objective of all courses and programs in
the Department of Physics and Applied
Mathematics (DPAM) is to develop in the student
the modes of thought creativity and scientific
methods related to various branches of Physics,
together with the essential skills of learning and
of communication. The department aims at
training students in the multi-discipline spirit of
PIEAS by involving them in wide range of
experimental and theoretical studies and at a
sufficient depth to develop their intellectual and
personal capabilities.
The Department is offering only postgraduate
degree programs, therefore, sixteen years of
relevant education with good academic career is
the minimum requirement for admission. Since
physics and mathematics are the key subjects in
engineering and basic sciences, so the
Department is fulfilling the needs of these
subjects at the Institute level.

Physics and Applied Mathematics

Department of

Recently, nine students have completed Ph.D. in
the disciplines of radiation physics,
computational physics, biophotonics, and
quantum optics. Currently, 28 students are
registered for Ph.D. program in Physics. In
addition to the above research areas they are
working in optical imaging, environmental
physics and nanotechnology. More than 70
research papers in reputed journals have been
published during the last five years.
For admission in Ph.D., GRE International in
Physics is required as per HEC policy. Minimum
duration of Ph.D. program is three years, a
student has to pass 18 credit hrs of course work
with CGPA≥ 3.0 and subject qualifying
examination within two years. Ph.D. thesis can be
submitted having original research work
supported by publications in reputed journals.
The Ph.D. degree requires international review
of the thesis, presentation and oral examination.

M.S. Medical Physics

It is a two-year degree program which includes
46 credit hours of course work, clinical
attachment equivalent of 12 credit hours and a
thesis project of 12 credit hours. Three semesters
are devoted for course work of 46 credit hours
and the fourth semester is for the research
Ph.D. Program
project. Clinical attachment is divided into two
Due to the excellent research environment of the modules of 10 weeks each and covered in the
Department, Ph.D. program is highly flourishing. two research semesters in summer, which consists

ACADEMIC PROGRAMS

The Department is currently offering Ph.D., M.S.
(Medical Physics) and M.Phil. (Physics) degree
programs. A new program of M.S. (Radiation
Physics) is planned to be offered in future.
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of extensive practical training in renowned cancer
hospitals. Thesis project is based on original
research work or extensive review of a previous
research work. Student has to write a thesis at the
end of the project and defend it in open
presentation.

stochastic simulations, GAs & SA Monte Carlo
Methods, complex system dynamics, non-linear
systems and optimization techniques. Group
research has the application in nuclear research
& power reactors, detectors designing and
modelling for neutron and gamma.

M.Phil. Physics

Optics and Laser Group

It is also a two-year degree program based upon
teaching and research, consists of four regular
and two research semesters (in summer) of 10
weeks each. The course work of 37 credit hours is
covered in three regular semesters; two-research
semesters and one regular semester are devoted
for the thesis project of 24 credit hours. Thesis
project is based on original research work and
has to be defended in open presentation and oral
examination. Areas of specialization include:

The research focus is to do fundamental research
in laser and optics as well as its application for
benefits of the humanity. In fundamental
research the group is involved in quantum optics,
supper-resolution and optical communication. In
applied side, bio-photonics is the focus area and
light is being used for diagnostics of
malignancies, characterization of biomaterial
and photodynamic therapy for cancers.

n
Computational Physics
n
Optics and Lasers, biophotonics, quantum

optics, optical imaging and fiber optics
n
Plasma Physics
n
Radiation Physics

Ph.D. in Physics
It includes an original research work on a topic of
choice in Physics and Applied Mathematics. Thesis
requires an international review and typically 3
publications in reputed journals.

FACILITIES
The Department has the following laboratories
adequately equipped with experimental and
computational facilities: include:
n
Radiation Detection Laboratory
n
Radiation Dosimetery Laboratory
n
Radiation Shielding Laboratory
n
Neutron Transport Facility
n
Medical Physics Laboratory
n
Optics and Laser Laboratory
n
Biophotonics Laboratory
n
Ultra-Short Pulse Laser Laboratory
n
High Purity Germanium Detector Laboratory

Following laboratories are planned and
expected to be operational in near future:
n
Undergraduate Physics Laboratory
n
Cell Culturing Laboratory
n
Radiation Detectors Fabrication Laboratory

RESEARCH GROUPS
The Department based on three major Research
groups:

Computational Physics
The major research areas of Computation Physics
Group are modeling and simulation, dynamical
systems, advanced numerical techniques,
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The optics and laser group has multidimensional
research interests including, quantum optics,
fiber optics, supper resolution, optical imaging,
polarization imaging, medical diagnostics and
photodynamic therapy. In quantum optics, the
research focuses on quantum computing, atomfield interactions, coherence atomic effects, atom
optics and laser cooling. In fiber optics, major
research areas are group velocity dispersion,
dispersion management, optical amplifiers, fiber
nonlinearities and modulation instabilities. In
super-resolution, the major thrust is on the optical
aperture synthesis imaging techniques.
Moreover, the optical coherence tomography for
in-depth optical imaging; polarization imaging
using Mueller matrix polarimetry and
fluorescence imaging are major medical
diagnostic research interests. Photodynamic
therapy is a newly emerging research in the
developed countries for cancer detection and
therapy. A research team consisting of medical
doctor, biologist, mathematician, engineer, and
physicists are working on this novel idea of
cancer therapy. The team has not only worked on
the fundamental principles but also applied the
FDA (USA) approved technique on more than 27
proven skin cancer patients in Islamabad and
Quetta.

Medical Physics
Currently, the group is actively engaged in
computational and experimental projects on
quality control, radiation dosimetery and dose
optimization in nuclear medicine, radiotherapy,
and diagnostic radiology as well as Medical
Physics based software development
(Development of Radiation Shielding Portal). The
group also involved in TCP and RCA projects of
IAEA to strengthen the Medical Physics in
Pakistan. These areas will grow and diversify as
the faculty and students evolve the department.
Main training thrust will be to provide education

COLLABORATION
Interaction among the peers is a pre-requisite
for good research environment. The faculty
members of the Department enjoy strong
collaborations with the academician within and
outside the country. Following is the list of
collaborating universities and institutes:
n
Harvard Medical School, Harvard
University, Boston, USA
n
Department of Physics, Texas A&M
University, College Station, Texas, USA
n
Abdus-Salam International Center for
Theoretical Physics, Trieste, Italy
n
Department of Physics, University of
Memphis, Memphis, USA
n
Department of Biomedical Engineering,
Tufts University, Boston, USA
n
Institute of Physics, University of Sao
Paulo, Brazil
n
National Institute of Lasers and Optronics,
Islamabad
n
National Institute of Health, Park Road,

Islamabad
n
Center for Quantum Physics, CIIT, Islamabad
n
Shaukat Khanum Memorial Hospital, Lahore
n
Thirteen PAEC Cancer Hospitals
n
Pakistan Institute of Nuclear Science and

Technology, Islamabad
Center for Virology and
Immunology, NUST, Islamabad

n
National

RESEARCH AND DEVELOPMENT FUNDS
In the progress of the Department, apart from the
regular budget, research and development
grants play a vital role. The Department is
fortunate to attract funds from various sources,
e.g.,
n
Technical Cooperation Project and Regional

Collaboration A projects of IAEA to
strengthen the M.S. Medical Physics
program
n
University Research Funds by HEC for 'Laser
tissue interaction and wave propagation in
random media’
n
Development of biophotonics laboratory,
PIEAS' through PC-1 funded by HEC
n
International University Linkage Program
funded by HEC between Harvard University
and PIEAS.

Physics and Applied Mathematics

in scientific methods of thoughts as detailed as
possible through experimental and
computational training in Physics and its
relation to Technology and Engineering in all
courses offered at the Department.
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:: Medical Physics - Course Structure ::
Course Code

Course Title

PAM-501
PAM-513
PAM-526
PAM-531
PAM-535

Applied Mathematics
Computing in Medical Physics
Introduction to Nuclear Physics
Radiation Interaction & Detection/ Statistics
Anatomy, Physiology & Medical Terminology

PAM-536
PAM-537
PAM-538
PAM-539
PAM-540

Biophysics and Radiation Biology
Physics of Radiology-I
Physics of Nuclear Medicine
Mathematics-II
Physics of Radiotherapy-I
Radiation Protection and Health Physics Laboratory

PAM-695

Clinical Attachment-I

PAM-547
PAM-549
PAM-503

Physics of Radiology-II
Physics of Radiotherapy-II
Quantitative Analysis and
Data Processing in Nuclear Medicine
Special Topics in Medical Physics
Radiation Detection and Clinical
Laboratory

PAM-541
PAM-542

PAM-697

M.S. Thesis Research

PAM-696

Clinical Attachment-II

Semester

Credits

Pre-Requisites

1

3
3
3
3
3

C
C
C
C
C

Nil
Nil
Nil
Nil
Nil

2

3
3
3
3
3
3

C
C
C
C
C
C

Nil
Nil
Nil
Nil
Nil
Nil

research
Semester-I

3
4

6 C

3 C
3 C
3 C

Nil
Nil
Nil

3 C
3 C

Nil
Nil

12 C

research
Semester-Ii

6 C

:: M. Phil. Physics - Course Structure ::
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Course Code

Course Title

PAM-507
PAM-508
PAM-509
PAM-512

Mathematical Physics
Classical & Relativistic Mechanics
Advanced Quantum Mechanics
Electrodynamics

PAM-516
PAM-523
PAM-528
PAM-530
PAM-533
PAM-534
PAM-545
PAM-551
PAM-556
PAM-578
PAM-579
PAM-587
PAM-625

Advanced Nuclear Physics
Plasma Physics-I
Laser Physics
Mathematical Methods-I
Computational Physics
Physics Simulations
Fourier Optics
Quantum Optics-I
Radiation Physics-I
Neutron Physics
Environmental Physics
Statistical Physics
Special Topics in Physics-I

PAM-698

M.Phil. Research Thesis

NE-526
PAM-546
PAM-553
PAM-558
PAM-566
PAM-569
PAM-572
PAM-584
PAM-605
PAM-607

Radioisotope Applications
Graduate Physics Laboratory
Fiber Optics
Advanced Computational Physics
Radiation Physics-II
Mathematical Methods-II
Bio-Photonics
Non-linear Optics
Quantum Optics-II
Non-linear Dynamics in Physics

PAM-698

M.Phil. Research Thesis

PAM-698

M.Phil. Research Thesis

Semester

1
2

Credits

Pre-Requisites

3
3
3
3

Nil
Nil
Nil
Nil

3 O
3 O
2+1
3 O
3 C
3 O
3 O
3 O
2+1
2+1
2+1
3 C
3 O

Nil
Nil
Nil
PAM-507
Nil
Nil
Nil
Nil
2+1
PAM-516
2+1
Nil
Nil

O

O
O
O

research 6 C
Semester-I

3
4

Nil

2+1 O
3 C
3 O
3 O
2+1 O
3 O
3 O
3 O
3 O
3 O

Nil
Nil
PAM-545, PAM-528
PAM-533
PAM-556
PAM-507, PAM-530
PAM-528
PAM-545, PAM-528
PAM-551
PAM-533

12 C

Nil

research 6 C
Semester-II

Nil

PAM-501 Applied Mathematics and Statistics
Functions and limits, derivatives and their
applications; Antiderivatives and differential
equations, definite integrals and their
applications, transcendental functions;
Techniques of integration; Polar coordinates and
analytical geometry, intermediate forms,
improper integrals; Taylor's formula, infinite
series; Coordinates in three dimensional space;
Partial differentiation, multiple integration and
vector calculus; First-order and 2nd order
differential equations, Partial differential
equations; Poison and Gaussian distribution;
Applications of statistical analysis; Chi-square
test; Elementary concepts of probability; Test of
significance; Statistical criteria for the selection
and adjustment of counters, T-tests, P-values,
variances, confidence intervals, statistical results
and their interpretations, medical statistics.
PAM-503 Qunatitative Analysis and Data
Processing in Nuclear Medicine
Tracer techniques; Static and kinetic studies;
Dilution principle; Measurement of volumes and
spaces; Kinetic theory; Flow studies;
Compartmental analysis; Transit times;
Convolution and deconvolution; Fourier analysis;
Ferro-kinetic studies; Regional blood flow
measurement; General principles of data
processing; Scintillation camera data collection;
Static image processing; Image correction,
Selective enhancement; Interpretation;
Thresholding; Contours; Data bounding and
fitting; Dynamic data collection; Modes and
methods of analysis; Quantitative functional
analysis in cardiac, pulmonary and renal systems.
Monte Carlo techniques.
PAM-507 Mathematical Physics
Vector and tensor calculus, Green's and Stoke's
theorems, contra-, covariant- and metric tensors,
diagonalization tensors for eigenvalue
problems; Complex algebra, Infinite series,
expansions, singularities, contour integration and
Cauchy's theorem, residues; Convolution
integrals, Integral transforms, periodic functions,
Sturm-Liouville theory of orthogonal functions;
Partial differential equations, solution
techniques, Bessel's and Legendre's equations;
Integral equations, transforms, generating
functions.
PAM-508 Classical & Relativistic Mechanics
Elementary principles, mechanics of a particle,
constraints, D'Alembert's principle and
Lagrange's equations; Variational principles,
Hamiltonian principle; Two body central force
problems, Kepler problem, scattering;
Kinematics: orthogonal transformations, the
Coriolis force; Rigid body equations: angular
momenta, Small oscillations:, frequencies;
Special Theory of relativity: Michelson-Morley

experiments, Lorentz transformations, Covariant
four vector formulations for velocity, momenta
and acceleration, equivalence of mass and
energy, relativistic conservation laws, relativistic
Lagrangian and Hamiltonian; Canonical
transformations: Poisson brackets, infinitesimal
motions, angular momenta, symmetry groups.
PAM-509 Advanced Quantum Mechanics
The Schrodinger, Heisenberg and interaction
pictures, Lippmann-Schwinger equation, The SMatrix, The optical theorem, Relativistic KleinGordon, Dirac and Weyl equations, Applications
to Atomic Physics.
PAM-512 Electrodynamics
Maxwell's equations, Gauge transformation.
Poynting Vector, Conservation laws, Plane
electromagnetic waves in non-conducting and
conducting medium. Polarization. Propagation in
a dispersive medium. Reflection and refraction.
Total internal reflection. Radiation by moving
charges. Lienard-Wiechert potentials and fields.
General angular and frequency distributions of
radiation of localized oscillating sources. Electric
dipole fields and radiation. Magnetic dipole and
electric quadropole fields. Multipole radiations.
Multipole expansion of electromagnetic fields.
Angular distributions. Sources of multipole
radiation. Spherical wave expansion of vector
plane waves. Scattering of electromagnetic wave
by a conducting sphere.
PAM513 Computing in Medical Physics
Essential computing terminology, Hardware
components of a digital computer and their
functions, Representation and storage of numbers
and images in a digital computer; Gamma
camera/computer interface, modes of data
collection; static, dynamic, gated; Sampling
theory and its application to image acquisitions;
Standard image data formats; Computer
network
systems and their management
techniques; Current approaches and trends in
network-based image transfer including PACS,
DICOM; Image processing techniques; smoothing,
interpolation, edge enhancement, etc., Image
reconstruction techniques in CT, Nuclear medicine
and MRI, Fast Fourier transforms and its
application to imaging.
PAM-516 Advanced Nuclear Physics
Atomic Nucleus; nuclear properties, symmetries of
the nuclear Hamiltonian, deutron, binding
energies, sizes and nuclear shapes, spin, parity
and isomers; nuclear decay modes; nuclear
reactions; Mossbauer spectroscopy; nuclear
structure, quarks & gluons, nuclear force, nuclear
models; unstable nuclei, quark-gluon plasma;
Nucleo-synthesis, supernovae, neutron stars;
symmetries
PAM-523 Plasma Physics-I
Confinement schemes; magnetic confinement and
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stability. Description of Tokomaks, mirror
machines, and pinch devices. Supplementary
Heating. Diffusion in Weakly ionized gases.
Diffusion across a magnetic field. Diffusion in fully
ionized plasmas. Bohm diffusion and neoclassical
diffusion. Hydro-magnetic equilibrium. The
concept of Diffusion of a magnetic field into
plasma. Certification of instabilities. Two stream
instability. The gravitational instability. Resistive
drift waves. Solution of linearlized Vlasov
equation. Time asymptotic solution. Vlasov theory
of small amplitude waves in field free
uniform/non-uniform magnetized cold/hot
plasmas. The Vlasov theory of Plasma Stability
NE-526 Radioisotope Applications*
Introduction and historical perspective; Neutron
activation engineering and its applications in
various fields; Design and construction of
radioisotope power sources; Radio gauging and
ionization applications; Radioactive tracer
techniques; Radiography and other isotopes for
irradiators; Applications of large radiation
sources; Analysis of economics of gamma
irradiation systems.
PAM-526 Introduction to Nuclear Physics
Atomic & nuclear structure, Wave mechanics,
artificial & natural radioactivity, Modes of
radioactive decay, exponential decay, Half life &
mean life of radionuclides, radioactive decay
series & equilibrium, Nuclear Reaction & reaction
cross-section, nuclear fission & fusion, Nuclear fuel
cycle & nuclear reactors, Cyclotron & particle
accelerators.
PAM-528 Laser Physics
Introduction to laser operation; emission,
absorption and rate equation, laser oscillations,
multimode and transient oscillations, Q-switching
and Mode Locking; Specific lasers and pumping
mechanisms, laser resonators, some laser
applications.
PAM-530 Mathematical Methods-I
Linear differential equations and special
functions. Separation of coordinates. Series
solution. The Wronskian. The hyper-geometric
series. Asymptotic series, one regular and one
irregular singular point. Integral representation.
Green's functions. Types of boundary conditions.
Difference equations and Green's functions.
Source points and boundary points. Green's
function for steady waves. Wave equation.
Diffusion equation.
PAM-531 Radiation Interaction and Detection
Radiation sources, Interaction of radiation with
matter, General properties of radiation detectors
Gas filled & scintillation detectors, Semiconductor
detector, Neutron detector, Chemical dosimeters
& liquid scintillates, Scintillation camera and
multicrystal devices.

PAM-533 Computational Physics
Linear algebra: Exact methods, iterative
methods, eigen-values and eigenvectors;
Stoc hastic Methods: equidistribution,
transformation of probability densities, rejection
methods, multivariate distributions; random
sequences, Markov chains, Gaussian Markov
sequence, Winer-Levy process, Quantum
mechanical simulations; Deterministic and
Stochastic Optimization, Simulated annealing,
Genetic Algorithms; Initial and Boundary value
problems; Partial differential equations.
PAM-534 Physics Simulations
Classification: discrete and continuous models;
Mathematical modelling: equation ordered
models, deterministic and stochastic models, ODE
& PDE based models, Applications to various
systems; Simulation Tec hniques: Digital
Simulations; GUIs, Languages, Mathematica and
Matlab, simulation process; Deterministic
simulation; grids and discretization, numerical
approximations; Stochastic Simulation; random
processes and random number generators,
Monte Carlo methods and applications, genetic
algorithms and their applications; Non-linear
Models: non-linear dynamical models, phase
PAM-535 Anatomy Physiology and Medical
Terminology
The body as a whole, The cell & its environment,
Tissues & The skin, The skeletal system, The
Nervous system, Endocrine system, The blood,
Circulatory & Lymphatic system, The immune
system, Respiratory-, Digestive-, Urinary- and
Reproduction- systems. Medical terminology as
applied in radiation biology & radiotherapy etc.
PAM-536 Biophysics and Radiation Biology
Bio-mechanics, physics of the skeleton, sound and
hearing, pressure and motion of fluids in the
body, heat and temperature, electricity and
magnetism in the human body, heart functions,
e l e c t r o c a r d i o g r a p h y, c a r d i o v a s c u l a r
instrumentation, optics and the eye, biological
effects of light, Effect of radiation on normal
tissues and tumor, Cell survival studies, Effect of
radiation on Embryo and fetus, Late effects of
radiation; Radiation carcino-genesis, Acute
radiation syndromes; Mutagenesis; Ionizing
radiation as a mutagen; Significance of genetic
mutations.
PAM-537 Physics of Radiology-I
Production and properties of X-rays, Types of Xray tubes, X-ray quality control procedures and
quality assurance program, Beam restricting
devices, Radiographic films, types and
characterisitics, Processing the latent image,
Intensifying screen, Radiographic quality,
M a m m o g r a p h y, Q u a l i t y c o n t r o l o f
Mammography equipment, Digital subtraction
angiography (DSA), Quality assurance & image

improvement in diagnostic radiology.
PAM-538 Physics of Nuclear Medicine
Introduction, radiopharmacuticals, Basic
principles & licensing considerations, Production
of radioisotopes, Radioisotope generators,
Dosage control techniques, Formulation of
radiopharmacuticals for different organs,
Quality control & quality assurance procedures,
Introduction to nuclear medicine, collimators,
planning by computer, Brac hytherapy,
calibration of brachytherapy sources, exposure
rate calibration, Treatment planning for implant
therapy, Tumor and normal tissue dose
computation by manual & computerized
techniques, use of wedge filters, bolus & tissue
compensators, Heavy particle therapy,
Introduction to chemotherapy, quality control
and assurance procedures.
PAM-539 Physics of Radiotherapy-I
Definition and basic objects in radiotherapy, Use
of ionizing radiation in radiotherapy for
controlled effects in cancer patients,
measurement and calculation of absorbed dose,
dose distribution and scatter analysis, Treatment
planning, Isodose distribution, patient data,
corrections and setup, field shaping, skin dose
and field separation, electron beam therapy,
Teletherapy, , Treatment planing and its
implementation, Treatment planning by
computer, , Brachytherapy, calibration of
brac hytherapy sources, exposure rate
calibration, Treatment planning for implant
therapy, Tumor and normal tissue dose
computation by manual & computerized
techniques, use of wedge filters, bolus & tissue
compensators, , Heavy particle therapy,
Introduction to chemotherapy, quality control
and assurance procedures.
PAM-540 Radiation Protection and Health
Physics Laboratory
Introduction, Radiation quantities & units,
International organizations setting standards,
Radiation Protection standards, Principles &
control of external & internal exposure hazards,
absorbed dose estimation from external
exposure Health Physics instrumentation, Dose
estimation from inter nally deposited
radionuclides, Radiation accident management
& early medical treatment of radiation injury,
Patient doses audit, Shielding and other design
considerations for medical facilities, Regulatory
and liscencing requirements for medical
facilities, Radioactive waste disposal methods,
Handling of I-131 therapy patients. Practical
demonstrations of radiation protection
procedures in health physics, i.e., SSDL, whole
body counting, bioassay counting, Verification
of inverse square law, Calibration of survey
meters, Bioassay technique, TLDs, Contamination
and decontamination, Film badge dosimetry will

be part of this course.
PAM-541 Special Topics in Medical Physics
In this subject, the latest developments from time to
time in the field of medical physics will be the main
features. (Applications of lasers, ultraviolet and
infrared light in medicine, diathermy, MRI)
PAM-542 Radiation Detection and Clinical
Laboratory
From the following list of experiments, a minimum
of 5 experiments have to be performed by the
students.
n
Characteristics of G.M tube, dead time

measurement, beta attenuation and
counting statistics.
n
Half-life measurement of different
radioisotopes
n
Characteristics of a scintillation detector and
determination of pulse height spectra of
gamma source.
n
Determination of attenuation coefficients &
build up factor for various shielding
materials.
n
To study the effect of various parameters of
x-ray machine on x-ray quality & quantity
using x -ray simulator & x- ray machine
n
Gamma-Gamma coincidence experiment
n
Measurement of HVL of Lead & aluminum
for various energies of X-ray machine
n
Preparation of various radiopharmacuticals
in the Hot Lab.
n
Flood field uniformity, resolution & other
routine quality control tests of Gamma
n
Introduction to SPECT procedures on
Gamma Camera, image reconstruction and
quality control considerations for SPECT
n
QC of x-ray machine and simulators.
PAM546 Graduate Physics Laboratory
A minimum of 8 experiments have to be
performed from the following experiments.
n
Laser parametric studies
n
Line-of-sight communication using Lasers
n
Optical Computations using Lasers
n
Determination of the range of alphaparticles in air using SSNTDs
n
Study of etching parameters and critical
angle for etching for SSNTDs
n
Determination of Alpha-to-fission ratio of
Cf-252 source using SSNTDs
n
Absolute alpha-source strength
measurements using SSNTDs.
n
Determination of neutron fluence and
personal dosimetry using SSNTDs
n
Use of SSNTDs for environmental radon
level measurements
n
Nuclear lifetime measurements using TPHC
technique.
n
Study of isotopic composition using neutron
activation analysis.
n
Neutron cross section measurements using
transmission method
n
Study of decay scheme and angular
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correlation of Co-60.
n
Study of Rutherford scattering of alpha-

particles from thin foils.
n
Charged particle spectrometry and decay

ratios of Am-241 using surface barrier
detectors.
n
Study of Compton scattering and
determination of scattering cross section
n
Neutron diffusion parameter studies using
BF3 detector.
n
Absolute activity measurement using
coincidence technique.
n
Measurement of radioactive half lives using
counting technique.
n
Positron lifetime measurements
n
QC of tele-equipment.
n
Treatment planning in Radiotherapy.
n
QC of Bracheatherapy.
PAM-545 Fourier Optics
Analysis of two-dimensional signals and systems:
multiplying systems, flux and spectra; slowing
down parameters.
PAM-547 Physics of Radiology-II
Basic principles of computed tomography, Types
of CT scanners, Image reconstruction methods in
CT, Image performance of CT Scanners, Quality
control of CT scans, Advances in CT scanners,
Patient dosimetry in CT scanning; Ultrasound in
medicines, Plane wave propagation, reflection
and transmission of ultrasound at interfaces,
accoustical properties of biological media,
transducer operation and beam patterns,
grayscale, doppler and color flow instruments,
acoustical power and intensity levels for clinical
equipment, biological effects of ultrasound.
PAM-549 Physics of Radiotherapy-II
General description of a linear accelerator and
its component systems; Basic processes in electron
acceleration, The accelerating waveguide,
Microwave system and its high-voltage supplies,
Vacuum, cooling and ancillary systems, Electron
beam (production and transport), Treatment
head, Dose monitoring and control system, Dose
monitoring and control system, Mechanical
systems, Control and interlock systems, Treatment
verification, Radiation protection and room
design, Accelerator operation, Simulators and
t o p o g r a p h i c s c a n n e r s, C o n t e m p o r a r y
developments, Installation and commissioning of
Linear accelerators (linacs), testing procedures of
linacs, mechanical testing and optical of linacs,
beam shaping c haracteristics, Multileaf
Collimators (MLCs), Portal imaging.
PAM-551 Quantum Optics-I
Atom-field interaction, Rabi oscillations, inclusion
of atomic decay, optical Bloch equations,
Maxwell-Schrödinger equations, semi-classical
laser theory, coherence atomic effects, coherent
population trapping, electromagnetically
induced transparency, lasing without inversion,

atom optics, laser cooling
PAM-553 Fibre Optics
Optical fibres; attenuation and dispersion
performance characteristics, optical fibre as
communication channels; Maxwell's equations
and propagation of light in planer waveguides,
model waveguide and material dispersion, fibres
transmission characteristics; Electro-optic
components, PIN and avalanche photodiodes,
semiconductor lasers.
PAM-556 Radiation Physics-I
Radiation Sources, interaction of radiations with
matter, introduction to nuclear track detectors,
track formation mechanisms; radiation damage
in solids; track formation models; bulk track and
electrochemical etching; track etching geometry;
thermal fading of latent damage trails; use of
track detectors in particle identification; an
overview of properties, origin and transport of
radon; radon monitoring devices based on
SSNTDs; neutron and radon dosimeter with track
detectors; methods of track image enhancement;
spark counters; electrical breakdown devices;
scintillatorfilled etch pit counting; automatic and
semi-automatic image analysis; fission track
dating.
PAM-558 Advanced Computational Physics
Symbolic mathematics systems with applications
to linear systems, stochastic computations,
potential energy of oxygen using Metroplis,
Inverse Monte Carlo; finite element method,
Galerkin, and Variational approach, element
system and assembly, linear, quadratic and
higher order interpolations; nonlinear systems,
functional iterations, chaos; Transform based
techniques, FFT, DFT; advanced topics.
PAM-566 Radiation Physics-II
Production of X-rays, Industrial Radiography,
non-destructive testing systems; Radiographic
equivalence; exposure factors; x-ray safety,
radiation hazard; shielding in radiation
installations, basic principles of protection;
medical surveillance; radiation dosimetry;
ex p o s u r e ; a b s o r b e d d o s e ; ex p o s u r e
measurement; absorbed dose measurement;
Bragg-Gray principle; Kerma; Film badge
dosimeter; thermoluminiscent dosimeter; chemical
dosimetry; dose calculations; dose from surface
contamination; internally deposited
radioisotopes; total dose; dose commitment;
external radiation protection; time distance and
shielding; internal radiation protection; health
physics instrumentation; evaluation of protective
measures; disposal of solid liquid and airborne
radioactive waste.
PAM-569 Mathematical Methods-II
Random walks and partial differential equations;
First order partial differential equations;

Classification of PDEs, characteristics; Initial and
Boundary Value problems in bounded regions;
Integral transforms, Integral relations; Green's
functions; Variational and other methods;
Perturbation techniques; Asymptotic methods.
PAM-572 Biophotonics
Optical properties of tissues with strong multiple
scattering, propagation of polarized light in
tissue. Light scattering methods and instruments
for medical diagnosis. Time and frequency
domain spectroscopy and tomography of tissues.
Interferometric and speckle-interferometric
methods. Optical coherence tomography,
polarization-sensitive optical coherence
tomography.
PAM-578 Neutron Physics
N e u t ro n c ro s s s e c t i o n s, ex p e r i m e n t a l
measurements, data libraries; Neutron sources,
nuclear reactions, energetics, (á,n) and (ã, n)
sources, research reactors, experimental
facilities; Neutron detection, boron, lithium and
helium counters; Neutron fields, neutron transport
and diffusion equations, solution for standard
geometries; Neutron slowing down, Nuclear
resonances, spatial distributions of thermal and
fast neutrons; time dependent neutron diffusion,
space, visualization, attractors, c haos,
bifurcation, universality in chaos, fractals,
attractors and their dimensionality.
PAM-579 Environmental Physics
Structure an composition of the Atmosphere:
layers, ideal gas model, temperature structure;
the hydrosphere: properties, hydrologic cycle,
humidity, cloud formation and rain; Winds: the
Beaufort Scale, origin of winds, forces, cyclones,
gradients and patterns; the Ground: soil and its
properties, water flow, temperature profiles;
Energy & the Environment: resources, energy
production, nuclear power, renewable energy
resources, energy Fourier analysis in two
dimensions, local spatial frequency localization,
linear systems, two-dimensional sampling theory.
Diffraction theory: Kirchhoff formulation,
Ray l e i g h - S o m m e r f e l d fo r m u l a t i o n ,
generalization to non-monochromatic waves,
diffraction at boundaries. Fresnel and Fraunhofer
diffraction, frequency analysis of optical imaging
systems. in-coherent and coherent optical
information processing systems, VanderLugt filter;
application to character recognition, holography;
applications to interferometry, optical elements,
data storage and others.
PAM-584 Non-Linear Optics
Electric field and polarization, wave propagation
in non-linear anisotropic media, Pockels effect
and related phenomenon, second harmonic
generation, parametric effects, Raman and
Brillouin effect, optical Kerr effect, four wave
mixing, propagation of light pulses, Solitons, non-

linear effects in glass fibres.
PAM-587 Statistical Physics
Review of thermodynamics and Statistical
Mechanics. Empirical equation of state. Ideal gas
laws. Van der Waal's equation. Critical
Phenomenon. Hugoniot equation. Mie-Gruneisen
equation. Semi-empirical theory of Gruneisen
ratio. Theoretical calculations of equation of
state. Exactly soluble models. Classical ideal gas.
Non-interacting Fermi gas. Non-interacting Bose
gas. Paramagnets. Ising model. Approximate
methods. Thomson-Fermi model. Debye- Huckle
theory. Statistical mechanics of Plasmas. Cluster
expansions. Computer based calculations of
equation of state. Methods of molecular
dynamics. Monte Carlo Techniques
NE-608 Neutron Transport Theory*
Development of Neutron transport theory; the
on-speed neutron transport equation and its
solution by analytical methods; reciprocity
relations and collision probabilities. Numerical
solution of the one-speed transport equation by
spherical harmonics expansion, discreteordinate method, finite element technique and
integral transport methods.
PAM-610 Simulations in Statistical Physics
Introduction, basic notations, phase transition,
ergodicity and broken symmetry, fluctuations,
Ising model, probability, non-equilibrium and
dynamics; Sampling and Monte Carlo methods,
percolations, random walks; Importance
sampling Monte Carlo, spin-flip sampling,
discrete variable models, spin-exchange
sampling, micro-canonical methods, ensambles,
statics and dynamics of polymer models; Lattice
systems, cluster flipping methods, specialized
techniques, classical spin models, systems with
quenched randomness, free energy and entropy
sampling, Off-lattice models, fluids, short- and
long-range forces, adsorbed monolayers,
complex fluids, polymers, configurational bias
and smart Monte Carlo methods.
PAM-618 Plasma Physics-II
Basic requirements of ICF. Laser plasma
interaction. Ablation physics. Hydrodynamic
compression. Energy transport. Introduction to
non-linear plasma theory. Quasi-linear theory.
Conservation of particles, momentum and
energy. Coherent three waves interaction. Three
wave interaction with random phase. Non-linear
Landau damping. Shielding of a moving test
charge. Electric field fluctuations in Maxwellian
and non-Maxwellian plasmas. Emission of
electrostatic waves. Electromagnetic fluctuations
and radiations. Scattering of incoherent
radiation from plasma density fluctuations.
Emission of radiation from a plasma. Black-body
radiation. Cyclotron radiation. The source theory
of radiation from a plasma.
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NE-624 Thermonuclear Engineering*
The fusion reactions and their cross sections;
Thermonuclear reaction power density; Radiation
losses; the Lawson criterion; Transport and
electromagnetic theory applicable to confined
plasmas; Survey of methods of magnetic
confinement; Achievements of a thermonuclear
plasma by inertial confinement; cold fusion; A
general fusion reactor design; the first wall; heat
transfer systems; tritium breeding and
confinement; Superconducting magnets; high
powered lasers; other reactor components;
conceptual design of reactor systems; the
Tokamak reactor; the magnetic mirror reactor; the
laser driven reactor; economics of fusion and
future prospects. Tokamak reactor; the magnetic
mirror reactor; the laser driven reactor;
economics of fusion and future prospects.
PAM-625 Special Topics in Physics-I
This is a course on advances in Physics not already
covered in the syllabus. This special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
of this paper must be approved by the Board of
faculties, PIEAS.
PAM-626 Special Topics in Physics-II
This is a course on advances in Physics not already
covered in the syllabus. This special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
of this paper must be approved by the BOF,
PIEAS.
PA-690 Seminar Project
This course is intended for a study of some physics
problem. The student may join some on-going
research program or initiate a new program in
* Cross-listed from other department

close cooperation with a faculty member. The
faculty member will instruct, supervise and guide
the conduct of this study with the student. He is
charged with the primary responsibility of
reporting the grade based on the evaluation of
the performance of the fellow. He may be aided
in the process of evaluation by a panel of
examiners to be appointed by the head of the
department. A project report and seminar are to
be given by the student before the end of the
semester.
PAM-698 M.Phil. Thesis Research
The fourth and fifth semesters are reserved for
M.Phil. Thesis Research on full time basis. The
student will undertake an in-depth study of a
research problem in the fourth semester which
will be continued in the fifth semester. This nature
of Research can be theoretical and/or
experimental. Each student shall complete the
Thesis Research under the guidance of a Thesis
Supervisor. A co-supervisor may also be
assigned depending on the nature of the work
involved. The work carried out by the student will
be evaluated by the Project Supervisor (and CoSupervisor, if any). Their evaluation will be aided
by a panel of examiners, preferably from
outside, appointed by the Head of the
department in consultation with the Project
Supervisor and Co-Supervisor. The student shall
submit a comprehensive report and shall deliver
at least one seminar before the completion of the
Thesis Research and defend the thesis before the
panel of examiners and the Thesis Supervisor,
Co-Supervisor. At the end of the Thesis Research,
the overall grade for research work performed
will be given as A, B, C or D.
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The Faculty of Engineering is devoted to the human resource development in
unique but multidisciplinary fields of engineering required by the country.
Amongst the universities of Pakistan, PIEAS is the only one, which offers degrees
in M.S. Nuclear Engineering, Process Engineering and Systems Engineering. The
courses taught in all the engineering disciplines are at par with those taught in
the developed countries. PIEAS has played a leading role in Pakistan to
develop and strengthen the community of experts in Engineering and
Technology. PIEAS is the first university in Pakistan to introduce full-time M.S. by
coursework and Ph.D. by research work in engineering.
Presently M.S. and Ph.D. degrees are being offered in Materials, Mechanical,
Nuclear, Process and Systems Engineering and B.S. degrees in Electrical and
Mechanical Engineering. Undergraduate study in Chemical and Materials
Engineering is scheduled to be started in near future.
Permeated with engineering ethics, the students are engaged in research and
development activities in different disciplines of engineering. Thesis project is
compulsory for all the engineering students. Most of the M.S. theses are
accomplished with a research paper published in a journal. The research in
engineering is published in highly reputed journals having high impact factors.

63

64

Chemical and
Materials Engineering

INTRODUCTION
The Department of Chemical and Materials
Engineering consists of a strong faculty of
scientists and engineers, most of whom possess
Ph.D. degrees from renowned overseas
universities. The faculty members have academic
backgrounds and relevant specializations in the
areas of Materials Engineering, Chemical
Engineering, Environmental Engineering,
Minerals Engineering, and Basic and Applied
Chemistry. This rich amalgam of various
disciplines is the strength of our departmentallowing us to pursue R & D and conducting
postgraduate academic and research programs
in the general direction of Materials Processing.
The Department of Chemical and Materials
Engineering offers extensive coursework in its
both postgraduate programs, and has the depth
and breadth of expertise to match. The Pakistan
Institute of Engineering and Applied Sciences
was the first Pakistani University to offer full-time
Masters’ by coursework and Ph.D. programs by
research work in engineering. It has continuously
updated the contents of courses to ensure
relevancy to the needs of government
organizations and industry. Currently the
Postgraduate programs of this Department are
of 24 months duration with full time enrolment.

Chemical and Materials Engineering

Department of

process engineering. It addresses the analysis
and design, operation and control considerations
of process systems generally dealt with in the field
of Chemical Engineering, and therefore has a
technical content relevant to the needs of the
modern Chemical Engineering profession, and
closely reflects the skills and capabilities of our
current faculty. The program has been arranged
into three related yet independent streams.:
n
Process Modelling and Control
n
Chemical and Mineral Processing
n
Environmental Engineering by providing a

list of electives that allow students to place
an emphasis on a particular aspect of the
curriculum
M.S. Materials Engineering
A five-semester (24 months) full time M.S.
program covering various aspects of Materials
Engineering. The emphasis is on the practical
applications of materials science and engineering
towards national engineering needs. Areas
include materials characterization, alloy
development and phase control, composites,
polymeric and ceramic materials and their
synthesis, material production processes.

FACILITIES
The Department of Chemical and Materials
Engineering currently has the following
ACADEMIC PROGRAMS
laboratories
encompassing and enriching the
M.S. Process Engineering
range
of
academic
disciplines in which it has
The department is currently offering fivesemester full time M.S. degree program in qualified faculty: A brief introduction to the
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facilities in each laboratory is presented in the
following paragraphs:
Environmental Monitoring Laboratory
This laboratory is equipped and designed for
monitoring of the environment. It has the facility to
analyse both the air and water samples. It
contains the following equipments.
n
UV Visible spectrophotometer
n
Water analysis Kit
n
Distillation units
n
Centrifuge
n
Conductivity meter
n
PH ion selective meter
n
Incubator
n
Shaking Bath
n
Dissolved Oxygen meter
Chemical Engineering Laboratory
This lab contains the pilot scale plant of the
different process, It facilitates the students to
understand the different industrial processes. This
laboratory contains the twelve different pilot
scale plant details of which are given below:
n
Pilot Scale Distillation Column With Vacuum

Facility
n
Pilot Scale Bubble Column Reactor
n
Pilot Scale Two Bed Ion Exchanger
n
Pilot Scale Process Control Rig With Single

Flotation column
n
Digital balances
n

(150gx0.005g),
(600gx.01g), (6000gx0.1g), (50kgx5g),
Drying Oven
n
Mozeley Shaking Table
n
Denver Flotation Cell
n
Thin Section Cut off Saw
n
Laboratory Sample Splitter
n
Analytical Chemistry Laboratory
The basic purpose of the “Applied Chemistry
Laboratory” is to provide services to their M.S.
and Ph.D. students during their course work and
projects. In addition it also provides the services
to PAEC employs and students of different
Universities who come here for short courses or
internship program. It contains the following
equipments.
High Performance liquid chromatograph
n
(HPLC)
Gas chromatograph (GC)
n
Atomic Absorption spectrometer
n
Flame Photometer
n
Rotavapor
n
Vacuum oven
n
Titro Processor
n
Centrifuge
n

Mineral Hazardous Air Pollutants (HAPS)
Characterization Laboratory
HAPS laboratory project has been approved by
And Cascade Loop Controllers
n
Pilot Scale Pulse Column Liquid-Liquid the HEC and civil work is in progress.
Extraction Unit
Nano-Device Characterization Laboratory
n
Routine Chemical Analysis Facility
Cryogenic Probe Station
n
n
Density Meter Up To 10-5 G/Cc Precision
Source meter [Kiethley 2400]
n
n
Combustion Rig (300 Kw) Research Set Up
LCR meter [Agilent 9980a]
n
With The Flue Gas Monitoring Facilities
Semi-conductor ParameterAnalyzer
n
n
Pilot Scale Turbulent Contact Absorber
[Agilent 4156c]
Research Set up
Time Interval Counter
n
n
Pilot Scale Sieve Plate Distillation Column
Temperature Controller
n
n
Industrial Chiller
CV/IV
Software
n
n
Gas Liquid Jacketed Stirrer tank Reactor
Lock-in Amplifier
n
n
Bench Scale Liquid Extraction Unit
Programmed Power Supply
n
Nano Voltmeter
n
Mineral Processing Laboratory
DC Resistance meter
n
Mineral Processing laboratory is equipped and
A/C resistance Bridge
n
designed to meet the needs of students of M.S.
Process Engineering, in particular, and other Nanostructure Synthesis Laboratory
disciplines, in general. This laboratory offers
Inert Gas Condensation System
n
students with the facilities like mineral
Electrospinning Setup
n
identification, characterization, and beneficiation
High temperature Box Furnace
n
minerals based on the various physical and
chemical properties. The details of the equipment MEMS Design and Analysis Laboratory
IntelliSuite software MEMS Design and
n
available are as follows:
Analysis
n
Rock Cutting Machine
n
Lapping and Polishing Machine with Furnace Room
Vacuum sintering furnace 2000 °C
n
accessories
Furnace 1800 °C
n
n
Vibratory Dics Mill
Furnace 1500 °C
n
n
Vacuum Pumps
n
Frantz Isodynamic Magnetic Separator
Corrosion and Electrodeposition Laboratory
n
Laboratory Sieving Machine
Potentiostat and Galvanostat
n
n
Agab Morter and Pestal Std. Quality 110 &
Function Generator
n
140 mm
Corrosion Cells
n
n
Laboratory Jaw Crusher
Reference and Counter Electrodes
n
n
Polarized microscope with photograph and
Power supplies
n
image analysis capabilities
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Material Processing Laboratory
Muffle Furnaces
n
Tube Furnaces
n
Vertical Tube Furnace
n
Electronic Balance
n
Rotary Vacuum Pump
n
Microstructure Analysis Laboratory
Low/ High Speed Cutters
n
Specimen Mounting Press
n
Grinders and Polishers
n
Ultrasonic Cleaners
n
Optical Microscopes and Cameras
n

Polymer Testing Laboratory
n
Universal Tensile/Compression Testing
Machines
n
HDT VICAT Apparatus
n
Moisture Tester
Flammability Tester
n
Gel Counters
n
Vacuum Drying Oven
n
Milling machines
n
Limiting oxygen index Tester
n
Melt Flow Tester
n
Abrasion Testing
n
Hardness Tester
n
Gloss meter
n
Haze meter
n
Thermal conductivity testing instrument
n
Electronic Laboratory Balance
n
Electronic Analytical Balance
n
Rheometer
n

Nanoscopy
a) High Resolution X-ray Diffractometer:
Powder Metallurgy Laboratory
Capable to perform high resolution XRD, high
a) Powder production :
temperature XRD, XRD of thin films, reflectometry
Size Reduction Mill (automated pastel and texture analysis in addition to conventional
n
mortar)
powder XRD. Associated GADD system
High Energy Ball Mill
n
substantially adds to its power.
Vacuum Rotary Evaporator
n
Vacuum Drying Oven
n
b) Atomic Force Microscope:
Freeze Dryer
n
It can be used as AFM, MFM and STM etc.
b) Characterization:
Electrochemical Facilities:
Particle Size Analyzer
n
These include Potentiostats/Galvanostats,
Multipoint BET analysis
n
Function generators, Electrochemical cells
Pycnometer (Gas Based)
n
(covering a wide range of temperature from 0Sieve analysis equipment
n
degree Celsius to 900-degree Celsius),
electrochemical impedance spectrometer.
c) Powder processing for shape:
Cold die press (uniaxial)
n
Mechanical Alloying Facilities:
Vacuum Hot Press 2000 degree Celsius
n
These include presses, dies and high energy ball
Powder Mixer
n
mill.
Injection Moulding Machine
n
Rubber mixing mill
n
Facilities for Synthesis of Nanomaterials by SolMicrowave furnace
n
gel Technique:
High temp furnace 1700
n
These include various Arrangements, e.g.,
Vacuum sintering furnace
n
Powder Sample Divide
n
pressure reactor, spin coater, vacuum drying oven,
etc.
Thermal Characterization Laboratory
Differential Scanning Calorimeter
n
Thermal Gravimetric Analyzer
n
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Material Testing Laboratory
Universal Testing Machine (50 kN)
n
Impact Tester
n
Microhardness Tester
n
Hydraulic Hot Press
n
Electromechanical Universal Testing Machine
n
Manual Hydraulic Press
n

Polymer Compounding Laboratory
Twin Screw Extruder with different dies
n
Polymer Mixer with different rotors
n
Mini Injection molding machine
n
Mini Lab
n
High Speed Mixer
n
Melting point instrument
n
Heat press
n
Polymer Characterization Laboratory
Fourier Transform Infra-red Spectroscope
n
UV-Vis spectrophotometer
n
Gel Permeation Chromatograph
n
Membrane Osmometric measurement
n
apparatus
Elemental analyzer (CHN/O/S)
n
Digital Flame Photometer
n
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:: Process Engineering - Program Structure ::
Course Code

Course Title

CME-411
CME-413
CME-416
CME-513
CME-515
CME-516
CME-538

Nuclear Engineering Fundamentals
Fundamentals of Radiation Protection
Thermofluids-I
Transport Phenomena
Environmental Pollution Assessment and Control
Process Mass and Momentum Transfer
Applied Mathematics – I

CME-412
CME-415
CME-417
EE-503
CME-511
CME-512
CME-514
CME-517
CME-536

Environmental Engineering
Process Engineering Laboratory – I
Thermofluids-II
Numerical Methods
Mathematical Modeling of Physical Systems
Process Heat Transfer
Mineral Processing
Applied Mathematics – II
Special Topics in Process Engineering – I**

CMS-505
CME-518
CME-519
CME-531
CME-532
CME-535
CME-537
CME-611
CME-613

Project Management
Process Dynamics and Control
Extractive Metallurgy
Process Engineering Laboratory – II
Instrumental Analysis
Gas Dynamics
Special Topics in Process Engineering – II**
Nuclear Chemical Engineering
Combustion Emission & Control

CME-533
CME-534
CME-614
CME-612
CME-615
CME-616
CME-617
CME-618
CME-619
CME-631
CME-632
CME-635
CME-697

Explosives and Propellants
Water Treatment Technology
Computational Fluid Dynamics
Multiphase Flow and Heat Transfer
Advanced topics in Mineral Processing
Advanced topics in Environmental Engineering
Advanced Process Control
Turbulence Modelling and Grid Generation
Meteorology & Atmospheric Dispersion
Special Topics in Process Engineering – III**
Radioactive Waste Management
Computer Aided Engineering Applications
M.S. Thesis Research

CME-697

M.S. Thesis Research

Semester

Credits

Pre-Requisites

1

3 C
3+1 O
2+1
3+1 C
3O
3+1 C
3 C

Nil
Nil

Nil
Nil

2

3O
3O
2+1
3C
3O
3C
3+1 O
3 O
3O

3

3C
3 +1 C
3O
3O
3O
3O
3O
3O
3O

Nil
CME-511, CME-538
CME-514
Nil
Nil
CME-513
Nil
CME-512, CME-516
CME-513
Nil
CME-512
CME-513, EE-503

4

3C
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3C

CME-514
CME-412
CME-517, CME-518
CME-513, EE-503
CME-412, CME-513
Nil
CME-413
EE-503
Nil

9C

Nil

5

Nil
Nil
Nil
Nil

CME-538
CME-538
Nil
CME-513
CME-538
Nil

Note: A Zero Semester is held prior to the initiation of the regular semesters.

C: Compulsory; O: Optional; IR: Institutional Requitement
The condition of prerequisites may be relaxed in special cases with the consent of course coordinator and instructor.
** May be offered in place of a compulsory or an optional course with the consent of course coordinator and instructor
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:: Materials Engineering - Program Structure ::
Course Title

CME-500
CME-501
CME-502
CME-503
CME-504

Advanced Engineering Mathematics
Fundamentals of Nuclear Engineering
Structure and Properties of Materials
Thermodynamics of Materials
Mechanical Metallurgy

CME-505
CME-506
CME-507
CME-508
CME-520
CME-522
CME-523
CME-524
CME-600

Materials Laboratory
Numerical Methods for Engineers
Characterization of Materials
Ferrous Alloy Design
Computer Aided Design
Mechanics of Composites
Science and Technology of Polymers
Special Topics – I**
Kinetics of Phase Transformations

CME-509
CME-521
CMS-505
CME-526
CME-527
CME-528
CME-540
CME-541
CME-547
CME-601
CME-602
CME-605

Non-Ferrous Alloy Design
Ceramic Science and Engineering
Project Management
Casting and Solidification
Powder Metallurgy
Near-net Shape Manufacturing
Corrosion and Its Control
Nuclear Reactor Materials
Special Topics – II**
Fracture, Creep and Fatigue of Materials
Nano-Materials Engineering
Thin Films and Coatings

CME-542
CME-543
CME-603
CME-604
CME-606
CME-608
CME-622
CME-623
CME-697

Selection of Materials and Processes
Welding and Non-Destructive Testing
Vacuum Metallurgy
Surface Engineering
Science and Engineering of Microfabrication
Special Topics – III**
Metal- and Ceramic-Matrix Composites
Polymeric Matrix Composites
M.S. Thesis Research

CME-697

M.S. Thesis Research

Semester

1
2
3
4
5

Credits

3C
3C
3C
3C
3C
3C
3C
3C
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3
3
3
3
3
3
3
3
3

O
O
O
O
O
O
O
O
C

9C

Pre-Requisites

Nil

Nil

Nil

Chemical and Materials Engineering

Course Code

Nil

Nil

Nil
Nil
Nil
Nil

Note: A Zero Semester is held prior to the initiation of the regular semesters.

C: Compulsory; O: Optional; IR: Institutional Requitement
The condition of prerequisites may be relaxed in special cases with the consent of course coordinator and instructor.
** May be offered in place of a compulsory or an optional course with the consent of course coordinator and instructor
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:: Curriculum - M.S. Process Engineering ::
CME-411 Nuclear Engineering Fundamentals
Role and importance of nuclear energy; Nuclear
cross –sections; Reaction Rates; Nuclear fission
and chain reaction; Criticality conditions;
Conversion and breading; Reactor components
and their characteristics; Classification and
design features of research, production and
power reactors; Introduction to fast and fusion
reactor systems. Different types of fuel cycles;
Core and feed–material preparations; Uranium
enrichment; Fabrication of fuel; Reprocessing of
Irradiated fuel; Fuel cycle performance of
commercially available reactors; In-core fuel
management and fuel management strategies.
CME-538 Applied Mathematics - I
Partial derivatives of explicit and implicit
functions; Maxima and minima of functions of
several variables; Double and triple integrals;
Special functions; Bessel functions; Legendre
polynomials; Laplace transforms; Solution of
linear differential equations by the Laplace
transform method.
CME-513 Transport Phenomena
Momentum Transport: Derivation of equation of
continuity and motion; Application to laminar flow
problems. Energy Transport: Derivation of energy
equation; Application to heat Transfer Problems
involving conduction, forced and free convection.
Mass Transport: Derivation of species
conservation equations for binary and multicomponent mixtures; Application to mass transfer
problems with and without chemical reactions.
CME-413 Fundamentals of Radiation Protection
Radiation sources; interaction of radiation with
matter; basic principles of radiation detection;
Radiation detectors & their applications; Nuclear
Instrumentation; Radiation units, natural & man
made radiation sources; Elementary biology &
biological effects of radiation; Standards of
radiation protection; Calculation of exposure &
dose; Attenuation coeff & build-up factors for
gamma rays; Shielding of sources with different
geometrical shapes; Shields with internal sources;
Multi-layered shields; Concept of removal crosssection; Removal-attenuation & removal diffusion
calculations; Dispersion of effluents from nuclear
facilities; Radiation doses from nuclear plants.
CME-516 Process Mass and Momentum Transfer
Design of absorption with and without chemical
reaction; binary and multi-component distillation,
cooling towers, knockout drums, heat exchangers
and liquid extraction columns; Study of water
treatment plants with particular emphasis on ion
exchange columns and reverse osmosis process;
Industrial applications of compressor and pumps
including design calculations; Study of process
flow, piping, instrumentation and layout
diagrams; Brief study of process control.

CME-515 Environmental Pollution Assessment
and Control
Analytical techniques used in environmental
pollution monitoring; Sampling, sample
preparation and storage; Chemical methods of
analysis of common pollutants; Instrumental
methods of monitoring/analysis of exhaust
gases from automobiles, stacks and chimneys;
Performance and structure of analytical
techniques; Environmental quality testing for
NEQS; Pollution control laws, regulations and
policies; River and Marine Pollution, Pollution in
Agriculture,; Prediction and assessment of
impact of pollution and noise environment;
Environmental management systems.
CME-512 Process Heat Transfer
Design and analysis of heat exchangers,
covering double pipe, shell and tube and
compact heat exchangers. Design and analysis
of boilers; fired tube and water tube types.
Design and analysis of condensers. Radiation
heat transfer and furnace desig, Heat Transfer in
Nuclear Reactors.
EE-503 Numerical Methods
Solution of non-linear equations; Simultaneous
solution of a system of linear equations, direct
and iterative techniques, relaxation methods;
Eigenvalues/Eigenvectors, Interpolation;
Numerical Integration/ Differentiation; Solution
of ODEs, initial and boundary value problems;
Classification and solution of 2nd order PDEs,
Parabolic, Elliptic and Hyperbolic equations;
Finite Element Methods
CME-511 Mathematical Modelling of Physical Systems
Use of models in process engineering: Model as
a working description of a system; Level of
detail; types and functions of models:
Mechanistic, empirical, stochastic, procedural
and qualitative. Strategy for model building:
relationship between engineering and
mathematical approximations; Example of
dynamic delay of air heater; conceptual models;
formulation of functional mechanistic models
based on the conservation equations; coordinate
free methods based on vector / matrix rotation;
models for complex and irregular geometries;
Case study examples for heat exchanger and
tubular reactor. Definition of system parameters
consistent with the model; averaging and model
reduction techniques; numerical procedures
based on weighted residuals.
CME-415 Process Engineering Laboratory
Double pipe heat exchanger experiment
n
Friction loss experiment
n
Pumping experiment
n
Size reduction experiment
n
Gravity separation experiment
n
Study of G. M. counter and NaI(Tl)
n
scintillation detector

Calibration and use of health physics
n
instruments.
Basic Experiments of Environmental
n
Analysis
Determination of Biological and Chemical
n
Oxygen Demand of Waste Water
Temperature Control of a Heat Exchanger
n
Level and Pressure Control Experiment
n
CME-514 Mineral Processing
Introduction to Mineralogy; Sampling methods;
Mineral liberation and fractionation methods;
Mineral determinative schemes; Theory and
application of image analysis for mineral size
and composition determination.Objectives of
mineral processing. Mine-mill interface.
Properties of minerals and ores. Sampling and
evaluation. Comminution: fracture, liberation,
size criteria, energy-size relationships. Crushing
and grinding. Screening and classifying.
Concentration processes: density and other
physical processes. Interfacial phenomena.
Flotation. Liquid-solid separation: flocculation,
thickening, and filtration. Wash ability curves.
Partition curves. Material balances. Performance
prediction.
CME-517 Applied Mathematics - II
Complex numbers; Analytic functions; CauchyRiemann equation; Cauchy integral formula;
Residue theorem; Contour integration;
Introduction to the calculus of variations; EulerJacobi equations. Orthogonal functions; Fourier
series and its convergence; Dirichlet's conditions;
Complex Fourier series; Fourier transform
theorems; Discrete data systems; z-transform
theorems; Limitation of the z-transform method,
Solution of difference equations by the ztransform method.
CME-412 Environmental Engineering
The environment and its segments- atmosphere,
hydrosphere and lithosphere, Ecosystem and
effects of human activities on it; Biochemical
cycles; Dynamics of environmental cycles;
Different patterns of air circulation; Coriolis
effect; Radiation balance of the earth and green
house effect; Environmental engineering
principles, Pollution from natural sources and
human activities; Solid and radioactive waste
management; Miscellaneous topics of current
interest in environmental engineering.
CME-536 Special Topics in Process Engineering -I
ITo be notified at the time of commencement.
CMS-505 Project Management*
ntroduction to project management, Strategic
relevance of project management, Project
Management in the organizational context, How
projects come into being?, Project selection
techniques and project portfolios, Project
i n i t i a t i o n , P ro j e c t p l a n n i n g, P ro j e c t
implementation, Project monitoring and control,

Project leadership, communication and teamwork,
Performance Monitoring and Evaluation, Cultural
issues in project management, Case studies of
project management, Application of Microsoft
Project/ Primavera.
CME-611 Nuclear Chemical Engineering
Chemical engineering and nuclear power
industry; Review of Decay chains, Growth and
decay of fission products in and out of the reactor;
Build-up of heavy actinides. Nuclear fuel cycles;
Feed requirements; Burn up and reactivity
changes for mixed and unmixed fuel; Plutonium
recycle; Nuclear fuel reprocessing; Solvent
extraction; McCabe-Thiele diagram-matic
solution of problems in separation processes;
Equipment for reactor materials processing;
Hafnium and Zirconium; Important isotopes, their
uses and methods of separation; General
cascade theory; Ideal, close-separation and
squared-off cascades; Separative duty and
separation potential; Enrichment costs; Heavy
water production, its analysis and process
optimization; Uranium enrichment process its
analysis and optimisation.
CME-518 Process Dynamics and Control
Introduction tmso Process Control; Process
Dynamics and Laplace Transform; First Order
Systems; Second Order Systems; Inverse
Response and Time Delay; Frequency Domain;
Linearization and Nonlinear Systems; Stability;
Process Identification; Feedback Control Systems;
Conventional Design; Inverse Response and Time
Delay; Feed forward, Inverse Response, and Time
Delay; Model-based Control; Digital Control Sampling; Z Transforms and Digital Block
Diagrams; Digital Controller Design; Model
Predictive Control; Multivariable Control; RGA
and Modal Analysis; SVD and Decoupling;
Multivariable Examples.
CME-613 Combustion Emission and Control
Fundamental Concepts in Combustion, Primary
and Secondary Fuels and Fuel Testing, Energy
Conversion with Combustion, Combustion
technology of gas, oil and coal, Operation of
combustion plant, Pollutants formation in
combustion systems, Production and emission of
nitrogen oxide and sulphur oxide gases from
combustion engines, Emission from coal fired
power plants, Combustion calculations, staged
combustion, Recent Development in control
technologies, Chemical kinetics of reactions; multicomponent reacting systems and their equations;
coupling of chemical and thermal analysis of
reacting systems; Constant pressure fixed mass
reactor model; Constant volume fixed mass
reactor model; perfectly stirred reactor model;
Plug flow reactor model; Application to
combustion system modelling; Combustion and
c hemical kinetic modelling soft wares;
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* Cross-listed from other department

71

Chemical and Materials Engineering
72

:: Curriculum - M.S. Process Engineering ::
Introduction to chemical kinetic codes for plug
flow reactors, perfectly stirred reactors, shock
tubes and premixed flames.
CME-519 Extractive Metallurgy
Thermodynamics and reaction kinetics of extractive
metallurgical processes; Thermodynamic stability
d i a g r a m s . P y ro m e t a l l u r gy : Ro a s t i n g,
agglomeration, calcination; oxidation-reduction
reactions; smelting and converting; refining.
Hydrometallurgy: Leaching under atmospheric
and elevated pressures; microbial leaching;
purification of leach liquors (ion exchange and
solvent extraction); cementation and gaseous
precipitation; kinetics of hydrometallurgical
processes. Electrometallurgy: Electro winning and
electro refining of metals from aqueous and fused
salt systems.
CME-532 Instrumental Analysis
Sampling and sample preparation,
Chromatographic Methods: Gas chromatography;
High Performance Liquid Chromatography; Ion
exchange chromatography; Molecular Exclusion
Chromatography. Spectroscopic Methods: Atomic
Absorption and Emission Spectroscopy; Molecular
Spectroscopy; Microwave spectroscopy; Neutron
Activation and Mass Spectrometry. Electroanalytical
Techniques: Ion Selective Electrodes; Potentiometry;
Voltametry and Polarography; Conductometry and
Coulometry
CME-535 Gas Dynamics
Review Of Fundamental Principles; Governing
Equations Of Compressible Fluid Flow; General
Features Of Steady One Dimensional Flow Of A
Compressible Fluid; Steady One Dimensional
Isentropic Flow With Area Change; Steady One
Dimensional Flow With Friction; Steady One
Dimensional With Heat Transfer; Shock Waves;
Expansion Waves Mass Addition, Combustion
Waves And Generalized Steady One
Dimensional Flow
CME-537 Special Topics in Process Engineering - II
To be notified at the time of commencement.
CME-697 M.S. Thesis Research
It consists of three credit hour research project
CME-614 Computational Fluid Dynamics
General Differential Equations; Numerical
solution of energy and Navier-Stokes Equations;
Numerical schemes and algorithms; Methods of
obtaining convergence; Transient analysis; finite
difference and finite element methods applied to
fluid mechanics; Matrix solving Techniques;
Recent developments in CFD; Development of
computer programs for CFD problems.
CME-615 Advanced Topics in Mineral Processing
Feed characterization: float-sink separation,
release analysis, tree procedure. Vector
representation for samples: Mayer curves and

release curves. Physics and chemistry of surfaces.
Measurement of surface properties. On-stream
and laboratory analyses and measurements.
Laboratory and pilot testing. Flow-sheet design.
Equipment selection and plant layout. Materials
handling, storage and blending. Rejects and
tailings disposal. Sampling: sampling theory,
sources of error in sampling, design of sampling
plants. Process optimisation and control. Process
simulation.
CME-616 Advanced Topics on Environmental
Engineering
Environmental behaviour of noxious Industrial
effluents, Atmospheric Chemistry, Photochemical
and Sulphurous smog, Acid rains, Global
warming, Ozone layer depletion, Particulate
emission from industries, Adverse effects of
pollutants and pollution economics Control of
particulate emission, Design and working of
particulate emission control equipment i.e.
Gravity settlers, Cyclonic separators,
Electrostatic precipitators, Fabric filters,
Industrial scrubbers, Gaseous Effluent Treatment
Processes, Environmental Assessment and Audits.
CME-617 Advanced Process Control
Introduction; Frequency Response Review;
Classical Feedback Control Synthesis;
Multivariable Control Review; Multivariable
Control Formulation; Linear System Theory; SISO
Performance Limitations; SISO Performance
Limitations; SISO Performance Limitations; MIMO
Performance Limitations; MIMO Performance
Limitations; Uncertainty; Frequency Domain
Uncertainty; SISO Robust Stability & Robust
Performance; Robust Stability; Structured
Singular Value; Robust Perfor mance;
MIMO/LQG Control Design; H_2 and H_inf
Control Design; Control Variable Selection;
Hierarchical Control; Plant-wide Control; Model
Reduction.
CME-618 Turbulence Modeling and Grid
Generation
Turbulence Modelling: Turbulent flows;
laminar/turbulent transition, turbulent boundary
layers, separated flows, Nature of turbulence,
Statistical description, Length scales, turbulent
transport, Reynolds-averaged Navier-Stokes
equations, turbulent closure, Reynolds stress,
Kinetic energy balances, turbulence models;
Application in CFD; Large eddy simulation.
Measurement and model evaluation, Grid
Generation: Introduction; geometry modelling
and surface grids; algebraic mesh generation;
structured meshes from partial differential
equations; automatic generation of unstructured
meshes; m ultibloc k mesh generation;
unstructured grids by the default triangulation;
mesh adaptation on unstructured grids;
unstructured grids for viscous flows.

CME-533 Explosives and Propellents
Explosion theory and types of explosions; The
chemistry of explosive compounds and mixtures;
The concept of fuel and oxidant, oxygen
balance; Thermo-chemistry, simple prediction of
heat, temperature and pressure of explosion;
Introduction to deflagration, detonation and
classification of explosives; Commercial and
military HE, power, brisance; Aluminized HE;
Introduction to wave shaping and shaped
charges; Principles of propellant chemistry,
solid and liquid propellants for guns, rockets and
mortars; Primary explosives, initiation, effect of
heat on explosives, explosives trains; Principles
and applications of pyrotechnics.; Safety,
reliability and testing of explosives;
Management of explosive including classification
and storage.
CME-534 Water Treatment Technology
Quality of water supplies, Systems for treating
waste water and drinking water, Physical
Treatment Systems, Chemical Treatment Systems,
Biological Treatment Systems, Design of Sewer
System, Sewer materials, Sewer Appurtenances,
Sewer construction and Maintenance,
Characteristics of waste water, Sewage
disposal, Primary and Secondary Treatment
Systems, Sludge treatment and disposal,
Advanced waste water treatment, Miscellaneous
waste water treatment techniques, Financial
considerations
CME-619 Meteorology and Atmospheric Dispersion
Introduction to Meteorology, Temperature,
Moisture and Atmospheric Stability, Forms of
condensation and Precipitation, Air pressure and

winds, Circulation of the Atmosphere, Air Masses,
Weather Pattern, Thunderstorms, Tornadoes and
Hurricanes, Weather Analysis and forecasting, Elnino and La-nina processes, Moonsoons and
Weather of South Asia, World Climates.
Meteorological factors affecting pollution
dispersion; Steady state solution of the diffusion
equation; Gaussian plume model for point, line
and area sources; Calculation of plume rise;
Trajectory analysis and long range transport;
Emission inventories; Dispersion of pollutants
released to water bodies and soil; Pollutants
dispersion modeling in atmosphere and surface
waters.
CME-631 Special Topics in Process Engg. - III
To be notified at the time of commencement.
CME-632 Radioactive waste Management
Major sources of nuclear waste; Waste
classification; Waste management steps; Waste
pre-treatment techniques; Waste treatment
processes; Waste conditioning processes; Waste
disposal options with special reference to
cementation and vitrification; Safety assessment
(Mathematical modelling); Waste from
decommissioning; DRS management; Pakistan
CME-635 Computer Aided Engineering Applications
Introduction to FEM; Types of Grids and methods
of grid generation, pre-processing of data using
CAD tools, post processing of simulation data,
Introduction to various Computer Aided
Engineering Codes, benchmarking of codes,
Industrial cases studies.
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“Being a mid-career professional, I had
a memorable experience at PIEAS that
enhanced my academic and research
skills, both at national and international
levels. It has helped my personality glow
with confidence, in addition to love for
learning which I will carry throughout
my life" Muhammad Raffi, Conferred Ph.D. degree
for his research work on Nano-materials
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:: Curriculum - M.S. Materials Engineering ::
CME-500 Advanced Engineering Mathematics
Ve c t o r C a l c u l u s ; C o o r d i n a t e s y s t e m
transformation. Power series solution, Special
functions; Bessel functions; Legendre polynomials;
Laplace and inverse transforms, Solution of linear
differential equations by the Laplace transform
method; Introduction to PDE's; Functions of many
variables and their geometries.
CME-501 Fundamentals of Nuclear Engineering
Role and importance of nuclear energy; Nuclear
cross-sections. Reaction rates; Nuclear fission and
chain reaction; Criticality conditions; Criticality
calculations and applications for size specified
and composition specified cases Conversion and
breeding, Reactor components and their
characteristics; Classification and design features
of research, production, and power reactors,
Introduction to fast and fusion reactor systems.
Different types of fuel cycles; Core and feedmaterial preparations; Uranium enrichment;
Fabrication of fuel; Reprocessing of irradiated
fuel; Process waste disposal. Reactor fuel
requirements; Burnup studies of nuclear fuels; Incore fuel management and fuel management
strategies.
CME-502 Structure and Properties of Materials
Electron structure of atoms, Bonding; Crystal
structure and geometry: Common (close-packed)
crystal structures, Miller indices, Space groups,
Symmetries of crystal structures, Crystal structures
and bonding in metals (alloys) and ceramics; Free
electron Fermi gas theory, Band theory of metals
and non-metals; Electrical properties and
materials, Magnetic properties and materials,
Thermal properties, Electrochemical properties;
Structural defects, Mechanical properties and
strengthening mechanisms, Microstructure and its
control in engineering materials, Phase diagrams,
Continuous cooling and time-temperaturetransformation diagrams.
CME-503 Thermodynamics of Materials
First Law of Thermodynamics, Enthalpy and Free
Energy, Heat Capacity, Second Law of
Thermodynamics, Entropy, Third Law of
thermodynamics, Spontaneity Criteria, Gibbs
Helmholtz Relationships. Fugacity and Chemical
activity. Equilibrium constant and its variation with
temperature. Vant Hoff's equation. Effect of
temperature and pressure on phase
transformations. Clausius-Clapeyron equation.
Thermodynamics of solutions. Standard states.
Raoult's law and Henry's law. Alternative
standard states. Interaction coefficients and
interaction parameter. Partial and Molar
proper ties. Gibbs-Duhem equation.
Thermodynamic properties and equilibrium
phase diagrams. Mixing functions. Ideal and
Regular solutions. Excess functions.
CME-504 Mechanical Metallurgy
Elasticity and stress-strain relations, Shear stress

and plastic deformation, Critical resolved shear
stress for slip, Slip systems, Generation and
mutual interactions of dislocations, Tension test,
compression and hardness testing, Types of
fracture, Impact testing, Cold working, Hot
working, Recovery, Recrystallization, Grain
Growth, Forging, Rolling, Extrusion, Creep
deformation, Primary, secondary and tertiary
stages of creep, creep rupture, Grant-Monkman
rule, Fatigue failure, Stress cycles and S-N curve,
Stages of fatigue. Tribology: Friction, Wear
and Lubricants
CME-505 Materials Laboratory
n
Tensile, hardness, and impact testing of
metals and alloys.
n
Metallography of various metals and
alloys and study of phase distributions.
n
Comparison of corrosion rates of various
metals and alloys by weight loss
technique.
n
Study of electrochemical behaviour of
metals and alloys in corrosive media.
n
Effects of annealing, normalizing,
quenching and tempering on hardness and
microstructure.
n
Effects of cold working, recovery, and
recrystallization on microstructure and
mechanical properties of metals/alloys.
n
Study of powder compaction and
sintering.
n
Sensitization and solution heat treatment
of stainless steels.
n
Determination of Fe by UV-VIS
spectroscopy.
n
Analysis of Pb by atomic absorption
spectrometer.
n
Application of high pressure liquid
chromatography in organic analysis.
n
Preparation of metal-matrix composite,
tin-alumina, by rheo-casting and compocasting.
n
Preparation of metal-matrix composites,
copper-alumina, by powder metallurgy.
n
Tensile, compression and shear testing of
laminates.
n
Impact testing of laminates.
n
Determination of MOR and calculation of
Weibull Modulus for selected ceramics.
n
The influence of process variables in: (i)
Slip Casting, (ii) Injection Moulding and (iii)
Extrusion
n
Synthesis and development of polymeric
composite materials.
n
Study of mechanical properties of
polymeric composite materials.
n
In-situ processing of composite materials
by Sol-Gel method.
n
Processing of polymeric composite
materials by physical mixing and
polymerization.
n
Electrochemical behavior of metal-matrix
composites.
n
Surface modification of composites.

CME-506 Numerical Methods for Engineers
Solution of systems of linear and non-linear
algebraic equations: eigenvalues, eigenvectors:
solution of ODE's, higher order differential
equations and systems of first order ODE's:
Par tial differential equations: Recent
developments
CME-507 Characterization of Materials
Techniques of Elemental Spectroscopy: Atomic
Absorption Spectroscopy; Flame Emission and
Plasma Emission Spectroscopy. Optical
Microscopy, Qualitative and Quantitative Phase
analysis; Scanning Electron Microscopy, Depth of
Field, Ultimate Resolution, Topographic Imaging,
Photographic Recording. X-Ray Diffraction:
Interaction of X-Rays with Matter, Crystal
Structures and Diffraction, Qualitative and
Quantitative Phase Analysis by X-Ray Diffraction.
Energy Dispersive and Wavelength Dispersive XRay Micro Chemical Analysis,. Thermal
Characterization: Differential Thermal Analysis;
Differential Scanning Calorimetry;
Thermogravimetric Analysis; Thermal Dilatometry.
Mechanical characterization.
CME-508 Ferrous Alloy Design
The iron-iron carbide equilibrium diagram,
Definitions of structures in steel; Different
methods of classification of steels, based on
methods of manufacture, based on use, based on
chemical composition; Strengthening mechanisms
in steels; Various phases and reactions in steels:
Ferrite reaction, Bainite reaction, Martensite
formation; Purpose of alloying in alloy steels,
Effect of alloying elements, Design of HSLA
steels, Ultra-high strength steels, Bainitic steels
and tool steels; Design of stainless steels,
Martensitic SS, Austenitic SS, Precipitationhardening SS, Ferritic SS. Maraging steels, Dualphase steels.
CME-509 Non-Ferrous Alloy Design
Introduction. Physical metallurgy of aluminum
alloys: Principles of age hardening, Ageing
processes, Wrought aluminum alloys:
Designation of aluminum alloys and tempers,
Heat-treatable and non-heat treatable
aluminum alloys. Cast aluminum alloys:
Designation and characteristics of cast aluminum
alloys, Al-Si, Al-Cu, Al-Mg and Al-Zn-Mg system.
Magnesium alloys: Alloying behaviour, Melting
and casting, Designation of magnesium alloys
and tempers, Zirconium free casting alloys,
Wrought magnesium alloys, Novel alloys.
Titanium alloys: -alloys, / alloys, alloys, cast
titanium alloys, applications of titanium alloys.
High-temperature stress-rupture properties,
Heat treatment, Major alloy groups like Inconels,
Incoloys, etc. and their applications, Hot
corrosion, Cobalt-base superalloys,
Microstructure, Major alloy groups like Stellites,
Haynes, etc. and their applications

CME-520 Computer Aided Design
Introduction to CAD; CAD hardware; CAD
software; Computer aided drafting; Three
dimensional modeling; Use of finite elements as
CAD tool; Introduction to CAM; Machine tool
control; Robotics in CAM; CAD/CAM systems;
Expert CAD systems; Benefits and limitations of
CAD/CAM systems; Future of CAD/CAM.
CME-521 Ceramic Science and Engineering
Ceramic Classification; Ceramic Crystal
Structures; Engineering Properties of Ceramics;
Characterization Techniques for Engineering
Ceramics; Defects in Ceramics and their
Transport; Ceramic Phase Equilibria and
Microstructure; Synthesis of Ceramic Powders;
Ceramic Processing for Shape; Ceramic
Processing for Strength; Special Topics - Case
Studies. Electrical ceramics: Insulators and
Dielectrics; dielectric strength, thermal shock
resistance, conduction processes, Polarization.
Applications as capacitors and electrical
insulators.
CME-522 Mechanics of Composites
Definition and classification, natural composites,
property enhancement by reinforcement and
orientation, matrix interface, Constitutive
relations for anisotropic materials; Stiffness and
compliance matrices of lamina; Effective moduli
of lamina; Macro-mechanical behaviour of crossply and angle-ply laminates; Interlaminar
strength; Symmetric and anti-symmetric
laminates; Failure theories for lamina and
laminate; Micromechanics of single-fibrecomposite; Statistical aspects of fibre strength;
Viscous and dynamic behaviour.
CME-523 Science & Technology of Polymers
Definition and classification of polymers, kinetics
and statistics of step, chain, ionic and stereoregular polymerization, co-polymerization,
polymerization conditions and polymers
processes, solutions and blends, stabilization of
high polymers.Synthesis, properties and
processing of advanced polymeric matrices like
polyamide, polyimide, silicone polymers, epoxy
polymers, phenolics, polyurethanes,
polycarbonates, polyesters, diene polymers and
other important polymers.
CME-524 Special Topics-I
Lectures on specialized topics of specific
technical interest may be arranged in this course,
subject to approval of the Board of Studies or
equivalent committee
CMS-505 Project Management*
ntroduction to project management, Strategic
relevance of project management, Project
Management in the organizational context, How
projects come into being?, Project selection
techniques and project portfolios, Project
initiation, Project planning, Project
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implementation, Project monitoring and control,
Project leadership, communication and teamwork,
Performance Monitoring and Evaluation, Cultural
issues in project management, Case studies of
project management, Application of Microsoft
Project/ Primavera.
CME-526 Casting and Solidification
Melt reactions; Fluid dynamics; Mould dynamics;
Solidification dynamics; Solidification shrinkage;
Linear contraction of the casting; Casting
accuracy; Structure, defects and properties of the
finished castings; Segregation; Nucleation and
Growth in pure metals, Solidification in singlephase alloys, Solidification in eutectic alloys,
Solidification of fusion welds, Solidification
d u r i n g q u e n c h i n g o f m o l t e n a l l oy s .
Thermodynamics of Solidification in Alloys, Free
Energy curves and solidification of under-cooled
alloys, Partitionless solidification, constitutional
Under-cooling, Meta-stable Phases, effects of
rapid solidification on structure, Rapid
solidification by substrate quenching, Nanostructured materials, their properties and
applications, Techniques for directional
solidification and single crystal growth and their
applications, Effects of melt stirring during
solidification, Techniques for melt stirring by
mechanical agitation and electromagnetic fields.
CME-527 Powder Metallurgy
Powder production: Inert gas atomization, Soluble
gas process, centrifugal atomization, Metal oxide
reduction, Sol-gel process, Mechanical attrition.
Powder characterization: size, shape, texture,
surface area. Mixing: Mechanical alloying.
Powder consolidation: Effect of lubricants,
binders, dispersants etc., Stages of compaction,
Cold Isostatic Pressing, Hot Isostatic Pressing.
Sintering: Removal of binders and lubricants,
stages of sintering, Techniques of sintering.
Practical applications of powder metallurgy.
CME-528 Near-net Shape Manufacturing
Introduction; Hierarchy of Materials; Process
Hierarchy; Component/Part and Shape
Classification; Manufacturing Information for
Design and Processing; NNSP of Metallic Systems
and Metal-Matrix Composites, NNSP of Ceramic
Systems and Ceramic-Matrix Composites, NNSP
of Polymeric Systems and Polymeric-Matrix
Composites; Process Selection Criteria; Costing
Design Methodology; Cost Estimation Model
Validation; Special Topics – Case Studies.
CME-540 Corrosion and Its Control
Electrochemical Phenomena in Corrosion; Mixed
Potential Theory; Mechanisms, Causes and
Control of Galvanic Corrosion, Crevice Corrosion,
Pitting, Corrosion Fatigue, Stress Corrosion
Cracking, Hydrogen Embrittlement, ErosionCorrosion, etc.; Corrosive Media and
Compatibility of Materials; Alloy Design for
Passivation; Cathodic and Anodic Protections,
* Cross-listed from other department
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Inhibitors, Corrosion-resistant Coatings; High
Temperature Oxidation and Sulphidation, Alloy
Design for High-temperature Applications in
Reactive Environment.
CME-541 Nuclear Reactor Materials
Fuel materials and fuel designs for nuclear
reactors, major fuel problems and their solutions,
Future trends in nuclear fuels, Cladding
materials: Stainless Steel and Zircaloys. Pelletclad interactions, Cladding design
improvements, Control materials and control rod
assemblies, Future trends in reactor control,
Materials and design of Reactor Pressure Vessel
and Steam Generators, Design of Steam
Turbine, Rotor, plates and blade design and
available materials, Effects of radiation on
material properties.
CME-542 Selection of Materials and Processes
Properties of engineering materials, Intrinsic and
extrinsic properties, Strength, Density, Moduli,
Thermal Properties, Electrical and Magnetic
Properties, Design Considerations, Ease of
fabricability, Cost considerations. Material
selector charts. Use of specific properties.
Manufacturing Process Hierarchy; Component/Part
and Shape Classification; Manufacturing
Information for Design and Processing; Processing
of Metallic Systems and Metal-Matrix
Composites; Processing of Ceramic Systems and
Ceramic-Matrix Composites; Processing of
Polymeric Systems and Polymeric-Matrix
Composites; Process Selection Criteria; Costing
Design Methodology; Cost Estimation Model
validation. Special Topics - Case Studies.
CME-543 Welding and Non-destructive Testing
Welding techniques, Manual Arc Welding, Gas
Shielded Arc Welding, Submerged Arc Welding,
Microstructure of Weld and Heat-Affected
Zones, Pre- and Post-Weld Heat Treatments,
Weld Joint Design, Welding of aluminum alloys,
Nondestructive testing: Radiography, Magneticparticle inspection, Fluorescent die-penetration
inspection, Principles and Applications of
Ultrasonic Inspection, Eddy current inspection.
.CME-547 Special Topics-II
Lectures on specialized topics of specific
technical interest may be arranged in this course,
subject to approval of the Board of Studies or
equivalent committee
CME-600 Kinetics of Phase Transformations
Fick's first law: The diffusion coefficient, Fick's
second law: Thin film solution, Boltzman-Matano
Analysis, Kirkendale effect. Darken's Analysis:
Importance of the activity coefficient of the
solute. Point defects: Energies of formation and
motion, equilibrium concentration, diffusion
mechanisms, Effect of concentration on the
reaction rate Diffusional and diffusionless
transformations, Free energy-composition and

F r e e e n e r gy - Te m p e r a t u r e d i a g r a m s,
Homogeneous and heterogeneous nucleation.
Nature of interfaces. Nucleation on grain
boundaries and dislocations. Influence of
vacancies. TTT diagrams. Precipitation
hardening, Particle coarsening; Spinodal
decomposition. Discontinuous transformations,
Inter-lamellar spacing and growth rate. Orderdisorder transformations; Characteristics of
martensitic/displacive transformations.
CME-601 Fracture, Creep and Fatigue of Materials
Introduction to Linear Elastic Fracture Mechanics
(LEFM) background, Griffiths criterion, Modes of
fracture mechanics, Stress intensity factor K,
Shape of plastic zone using yield criteria,
Fatigue crack groeth curve, Region I, II, and II
explanation, Paris Law, Crack closure,
Comparison of methods, Stress life, Strain life, and
fracture mechanics LEFM approaches. Phenomena
of creep, Physical mechanism of creep, Convenient
uniaxial constitutive relationships, Steady creep of
a beam in bending. Introduction to creep
resistance alloys, Creep damage parameters,
Dependence of creep rate on stress, Dependence
of creep rate on temperature, the è projection,
Ashby map, Diffusional creep, Low temperature
transient creep, High temperature transient creep,
Steady state power law creep, Dispersion
strengthening. Stress life relationship, S-N
diagram, Mean stress effects, Modifying factors,
Strain life relationship, Material behaviour, Cycle
strain hardening and softening, Cyclic stress strain
curve determination, Stress plastic strain power
law relation, Strain life curve, Mean stress effect.
CME-602 Nano-Materials Engineering
Thermodynamics of non-equilibrium solidification,
Supersaturated phases, Metastable crystalline
phases, Amorphous and quasi-crystalline phases;
Nano-structured materials and novel phenomena,
Clusters, Nanoparticles, Nanowires, Thin films.,
Multi-layer coatings, Consolidated nanomaterials,
Nanocomposites; Rapid solidification technology,
Rapidly solidified alloys and ceramics, their
properties and applications; Plasma, laser, meltextraction and mlectron-beam processing of
nanomaterials; Mechanical alloying; Synthesis of
nano-materials by vapor deposition, buffer-layer
assisted deposition of nanoclusters, physical vapor
condensation, gas phase condensation, inert Gas
nondensation; Sol-gel method, Swelling of
polymes; Electrolytic synthesis of nanomaterials,
Template-assisted synthesis of nanomaterials;
Combustion synthesis of nanomaterials,
Amorphous alloys and their nanocrystallization;
Mechanical, magnetic and catalytic properties of
nanomaterials and their measurement techniques.
CME-603 Vacuum Metallurgy
Introduction to vacuum; Basic terms, definitions
and units; Pressure and mean free path;
Transport phenomenon in viscous state; Transport

phenomenon in molecular state; Thermal diffusion
and energy transport; Gas flow at low pressure;
Physico-c hemical phenomena in vacuum
techniques. Types and working principles of
various vacuum pumps for low, medium, high and
ultrahigh vacuum regions; Measurement of
pumping speed; Vacuum systems design; Devices
for measurement of vacuum; Vacuum seals of
various types; Leak detection in vacuum systems
by search gas overpressure and vacuum methods,
Mass spectrometer and tesla coil; Accessories
such as pressure switching units; Traps of various
types; Protective devices. Thermodynamics and
Kinetics in Vacuum Metallurgy: Fundamental
Metallurgical Thermodynamics, The Law of Mass
Action, Effect of Vacuum on Materials Processing,
Equilibrium Between a Pure Condensed Phase
and an Ideal Gas, Kinetics of Vacuum
Metallurgical Processes. Vacuum Techniques in
Extractive Metallurgy and Refining of Metals.
Carbothermic and Metallothermic Reduction
Processes, Use of Ellingham and Predominance
Area Diagrams; Refining of Metals ina Vacuum,
Vacuum Distillation and Zone Refining. Vacuum
Melting and Vacuum Coating Practices: Vacuum
Melting in Resistance Furnaces, Vacuunm Induction
Melting, Vacuum Arc Melting, Electron Beam
Melting; Vacuum Evaporation and Cathode
Sputtering
CME-604 Surface Engineering
Surface chemistry; Coatings for corrosion
resistance, wear resistance, aesthetic appearance,
optical and electronic applications, etc.;
Carburizing, Nitriding, Carbonitriding, Induction
hardening; Shot peening, Mechanical grinding and
polishing, Electropolishing; Ion beam Implantation,
Physical vapor deposition, Chemical vapor
deposition; Electroplating, Electro-less Deposition,
Anodizing, Phosphatizing, Chromate conversion
coating, etc.; Applications of laser and plasma for
surface modification; Characterization of coatings
for surface hardness, wears resistance, topography,
adhesion, microstructure and surface tribology.
CME-605 Thin Film and Coatings
Review of vacuum science and technology,
Methods of preparation of Thin Films: Electrolytic
Deposition - Cathodic and Anodic films, Physical
vapor Deposition: The Physics and Chemistry of
thermal evaporation. Film thickness, Uniformity and
purity. Evaporation hardware and techniques,
Glow discharges and Plasmas, Sputtering,
Sputtering processes. Laser Ablation Hybrid and
modified PVD processes. Chemical vapor
deposition: Reaction Types, Thermodynamics of
CVD, Gas Transport, Growth Kinetics, CVD
processes and system. Growth and Structure of
Films: The effect of electron bombardment on film
structure General features of nucleation theories.
Atomistic Nucleation processes. Cluster coalescence
and depletion.
Post-nucleation growth, Film
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Structures, Structural Aspects of Epitaxial films,
Lattice misfit and Imperfection in Epitaxial films,
Epitaxial Film growth and characterization
Experimental studies of nucleation and growth.
Grain structures of films and coatings, Amorphous
thin films.
CME-606 The Science and Engineering of Microfabrication
Introduction of Semiconductor Materials;
Semiconductor Devices; Semiconductor Process
Technology; Key Semiconductor Technologies;
Basic Fabrication Steps; Crystal Growth; The
Czochralski Technique; Distribution of Dopant;
Silicon Float-Zone Process; GaAs Crystal Growth
Techniques; Material Characterization; Silicon
Oxidation; Thermal Oxidation Process; Impurity
Redistribution During Oxidation; Masking
Properties of Silicon Dioxide; Oxide Quality;
Oxide Thickness Characterization;
Photolithography; Optical Lithography; The
Clean Room; Exposure Tools; Masks; Photoresist;
Pattern Transfer; Resolution Enhancement
Techniques; Next-Generation Lithographic
Methods; Comparison of Various Lithographic
Methods; Etching; Wet Chemical Etching; Silicon
Etching; Silicon Dioxide Etching; Silicon Nitride
and Polysilicon Etching; Gallium Arsenide Etching;
Dry Etching; Plasma Fundamentals; Etch
Mechanism, Plasma Diagnostics, Reactive Plasma
Etching Techniques and Equipment; Diffusion;
Basic Diffusion Process; Diffusion Equation;
Diffusion Profiles; Evaluation of Diffused Layers;
Extrinsic Diffusion; Concentration-Dependent
Diffusivity; Ion Implantation; Range of Implanted
Ions; Ion Distribution; Ion Stopping; Ion
Channeling; Implant Damage and Annealing;
Implant Damage; Annealing; ImplantationRelated Processes; Multiple Implantation and
Masking; Film Deposition; Epitaxial Growth
Techniques; Chemical Vapor Deposition;
Molecular Beam Epitaxy; Structures and Defects
in Epitaxial Layers; Process Integration; Passive
Components; The Integrated Circuit Resistor; The
Integrated Circuit Capacitor; The Integrated
Circuit Inductor; Bipolar Technology; The Basic
Fabrication Process; Dielectric Isolation; SelfAligned Double-Polysilicon Bipolar Structures;
MOSFET Technology; The Basic Fabrication
Process; Memory Devices; CMOS Technology;
BiCMOS Technology; MESFET Technology; MEMS
Technology; Bulk Micromachining; Surface
Micromachining; LIGA Process
CME-608 Special Topics-III
Lectures on advanced specialized topics of
specific technical interest may be arranged in this
course, subject to approval of the Board of
Studies or equivalent committee
CME-622 Metal- and Ceramic-Matrix Composites
Matrix alloys for MMC's, Types and materials of
reinforcements. Processing of reinforcements.

Powder metallurgy of MMC's, Compo-casting,
Processing by melt infiltration. Pre-forms for
infiltration, In-situ processing of MMC's, MMC's
processing by electro-deposition, PVD and CVD,
Aluminum-based, titanium-based and
magnesium-based composites for light-weight
applications. Nickel-based composites for high
temperature applications, Copper- and ironbased composites. Mechanical degradation and
failure of MMC's, Corrosion-behavior of MMC's,
Merits and demerits of MMC's in comparison with
PMC's, CMC's and matrix alloys, Applications of
MMC's, Future trends, The classification of CMCs,
Dispersion Strengthened, Fibre Reinforced and
Laminated CMCs; Strengthening mechanisms in
CMCs,; Processing of CMCs; Microstructural
control in processing of CMCs; Characterization
and Engineering properties of CMCs, physical-,
Chemical-, Tensile, Compressive-, Fracture-,
Creep-, Fatigue-, Tribological-, Thermal-,
Corrosion-properties of CMCs; Special topics –
Case Studies.
CME-623 Polymer Matrix Composites
Definition and classification, natural composites,
property enhancement by reinforcement and
orientation, matrix interface, synthetic fibers,
properties and processing of composites with
polymeric matrix, interface reactions. Hybrid
composite materials. Principles for developing
organic-fiber-reinforced polymers for
aerospace engineering, mechanical and thermal
properties, stress relaxation and creep studies,
dynamical mechanical properties, toughening
mechanism and mechanical failure in polymeric
composites.
CME-697 M.S. Thesis Research
It would be of 3 credits only. Students are
expected to strengthen their background in the
technical area of their project, develop skill for
proper use of relevant equipment and initiate
work on the planned project.
CME-697 M.S. Thesis Research
It would be of 9 credits and would involve fulltime work on the project for the entire semester.
Students are expected to complete their project
work, write their thesis and defend it.
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Department of
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The first session of M.S. Systems Engineering was
launched in February 1988. By now more than
300 scientists and engineers have completed
their M.S. in Systems Engineering. Most of the
graduates are serving in R&D organizations of
Pakistan. Some are also working in academia,
control, automation, and software industries of
public and private sector organizations.
At present there are 53 students in B.S.
Electrical Engineering program and 39 in
M.S. Systems Engineering program. In
addition, seven students are enrolled in the
department for their higher studies leading
to Ph.D. The research activities of the
Department are primarily focussed in the
areas of control, signal & image processing,
mac hine lear ning, and robotics &
automation. The research work in these
areas is presented in national and
international conferences and published in
the research journals of repute.

FACULTY
There are 23 regular faculty members in the
Department. Out of these, 8 faculty members are
abroad for their studies leading to Ph.D.
Remaining 14 are dedicatedly involved in
teaching and research. Twelve to fifteen faculty
members from other departments are also
engaged in teaching and research activities of
the Department.

Electrical Engineering

INTRODUCTION
The Department of Electrical Engineering (DEE)
evolved during the restructuring process of
Center for Nuclear Studies (CNS) in the year
2000. Earlier, Computer and Control Systems
Group (CCSG) was responsible for running M.S.
Systems Engineering program. Now the same is
offered by this department. The department also
offers Ph.D. in Systems Engineering and
undergraduate program in Electrical Engineering.

ACADEMIC PROGRAMS
B.S. Electrical Engineering
There is an increasing demand of Electrical
Engineering graduates in public and private
sector organizations of Pakistan. The first batch
of B.S. Electrical Engineering with specialization in
Electronics has been launched in Fall 2009 to fulfill
the skilled manpower requirements of these
organizations. In due course, specializations in
Electrical Power Engineering and Computer
Engineering will also be launched. The program
will benefit from teaching and research
experience of PIEAS faculty at graduate level in
diverse areas spanning over four decades in
tandem with state of-the-art lab facilities. The
accreditation of the program from Pakistan
Engineering Council (PEC) is under progress.
M.S. Systems Engineering
The M.S. Systems Engineering program focuses
on teaching in advanced control, analog &
digital electronics, signal & image processing,
robotics & automation, and machine learning.
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This program spans a period of two years, design control experimental setups provide
comprising of five regular semesters covering 70 excellent platforms to learn basic and advanced
credit hours.
control techniques. Latest FPGAs kits provide the
essential support for imparting practical
FACILITIES
knowledge in realizing digital circuits on chip.
The Department has the following laboratories Availability of DSP kits along with their daughter
adequately equipped with state-of-the-art cards provide support for real time control
facilities:
applications, image acquisition and processing.
Indigenously designed and developed High
Digital Control Laboratory
This laboratory is geared towards introduction to Performance AC Drive setup provides
digital control systems. The facility provides experimental as well as research facility in the
hands-on experience covering elements of real- field of Power Electronics and Control.
time computer architecture, input-output
interfaces, and analysis & synthesis of digital Signal and Image Processing Laboratory
control systems. Laboratory projects emphasize This laboratory provides simulation facilities to
practical digital servo interfacing and researchers in the areas of image processing,
implementation problems with timing, noise, and computer vision, computer graphics, speech
processing, statistical signal processing, and
nonlinear devices.
machine learning. The students are engaged in
the projects related to theories, algorithms, and
Robotics Laboratory
The robotics lab has recently been established in applications of signal, image and video
the Department. It is equipped with a 6 DOF, processing.
MELFA manipulator by Mitsubishi for
demonstrating laboratory experiments and for RESEARCH ACTIVITIES
research activities. Various research projects in The teaching and research activities of the
the area of robotics & automation are in faculty and students are focussed in the areas of:
n
Control Theory and Applications
development phases under the supervision of the
n
Digital Signal and Image Processing
concerned faculty members.
n
Machine Learning
n
Robotics and Automation
Applied Electronics Laboratory
Applied Electronics lab provides experimental The research work of faculty and students
facilities for research in the field of culminates in research papers which are
Instrumentation, Analog Electronics, Digital published in international conferences/journals
Electronics, PCB Design, Signal Analysis, and and internal reports available in the PIEAS
Applied Control. A number of indigenously library.

:: B.S. Electrical Engineering - Program Structure ::
Course Code

Course Title

PAM-101
PAM-130
EE-110
EE-121
CMS-101/102
CME-200

Calculus-I
Engineering Physics
Basic Electrical Engineering
Introduction to Programming
Islamic Studies/Ethics
Applied Chemistry

PAM-102
EE-120
ME-198
ME-199
PAM-255

Calculus-II
Basic Electronics
Basic Mechanical Engineering
Applied Thermodynamics
Differential Equations
Computer Aided Drawing

PAM-242
EE-210
EE-211
CMS-105
PAM-201
ME-122

Semester

Credits

22

3
3+1*
2+1*
3
2
2*

Linear Algebra
Electrical Machines-I
Integrated Electronics
Communication Skills
Complex Variables and Transforms
Workshop Practice

33

2
3+1*
3+1*
2
3
1*

EE-220
EE-221
EE-222
EE-223
EE-224

Signals and Systems Theory
Analog and Digital Electronics
Network Analysis
Electrical Machines-II
Digital Logic Design

44

3
3+1*
3
3+1*
3+1*

EE-310
EE-313
EE-311
EE-312
PAM-267

Analog Filter Design
Electromagnetic Theory
Microprocessors and Interfacing
Measurement and Instrumentation
Probability and Statistics

55

3+1*
3
3+1*
3+1*
3

66

2
3
3+1*
3+1*
3+1*
2

CMS-206
PAM-360
EE-320
EE-431
EE-322
CMS-103

Technical Writing
Numerical Methods
Analog and Digital Communication
Linear Control Systems
Microcontrollers
Pakistan Studies

EE-410
EE-411
EE-412

FPGA based Design
Power Electronics
Transmission Line and Wave Guide Systems
Elective-I
Thesis Project
Principles of Management

77

3+1*
3+1*
3+1*
3+1*
1
2

Engineering Economics
Thesis Project
Elective-II
Elective-III

88

2
5
3+1*
3+1*

EE-419
CMS-301
CMS-104
EE-419

Electrical Engineering

11

3
3+1*
3+1*
2+1*
2
2

* Represents laboratory work; One Credit hour is equivalent to three laboratory hour

:: List of Electives ::
EE-306
EE-313
EE-405
EE-410
EE-412
EE-415
EE-416
EE-417
EE-419
EE-420
EE-430
ME-198
ME-199
**NE-404
**EE-407

Modern Electronic Manufacturing Processes
Enbedded Systems
Digital Control
High Frequency Circuit Theory
Industrial Electronics
Digital Signal Processing
Power Electronic Drives
Opto-Electronics
VLSI Design
Analog Filter Design
Electromagnetic Compliance
Basic Mechanical Engineering (Inter-disciplinary course)
Applied Thermodynamics (Inter-disciplinary course)
Basic Nuclear Engineering (Inter-disciplinary course)
Nuclear Power Plant Systems (Inter-disciplinary course)

** Represents course included to cope with Commission’s requirements

3+1*
4
4
3
4
3
4
3
4
4
3
3
3
3
3
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:: M.S. Systems Engineering - Program Structure

Electrical Engineering

Course Code

Course Title

Credits

Pre-Requisites

1

3C
3C
3O
IR
3C
3C
3C

Nil
Nil
Nil
Nil
Nil
Nil
Nil

2

3C
3C
3C
3O
3O
3C
3C
3C

Nil
Nil
Nil
Nil
Nil
Nil
EE-501
EE-501

3

3O
3O
3O
3O
3O
3O
3O
3C
3O
3O

EE-504
Nil
Nil
Nil
Nil
SE-107
Nil
EE-501, EE-601
EE-501, EE-601
EE-501, EE-601

4

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Nil
Nil
EE-504, EE-521
Nil
Nil
EE-515, EE-516
EE-501, EE-601
EE-501, EE-601, EE-511
EE-515
None
EE-501, EE-601
EE-501, EE-601
EE-533
EE-513
EE-608
Nil

Semester

EE-501
EE-502
EE-503
EE-504
EE-505
EE-506
EE-507

Feedback Control Systems-I
Applied Electronics
Numerical Methods
Introduction to Nuclear Engineering
Modelling and Simulation
Microcontrollers & Assembly Language Programming
Probability, Random Variables and Stochastic
Processes

EE-510
EE-511
EE-513
EE-514
EE-515
EE-516
EE-601
EE-602

Process Instrumentation
Digital Control Systems Analysis And Design
Electronics And Control Systems Lab. – 1
Special Topics in Systems Engineering-I**
Digital Signal Processing
Linear Algebra
Feedback Control Systems-II
Nonlinear Control Systems

EE-521
EE-522
EE-524
EE-525
CMS-505
EE-529
EE-530
EE-603
EE-604
EE-605

Nuclear Power Plant Systems
Pattern Recognition
Microporcessors
Optimization Techniques
Project Management
Power Electronics
Special Topics in Systems Engineering-II**
Optimal Control Engineering
Robotics
Robust Control Systems

EE-541
EE-542
EE-544
EE-545
EE-547
EE-554
EE-606
EE-607
EE-608
EE-609
EE-610
EE-611
EE-612
EE-613
EE-614
EE-697

Power System Analysis and Control
Reliability and Risk Analysis
Instrumentation and Control of Nuclear Rector
Special Topics in Systems Engineering – III
Artificial Neural Networks
Digital Image Processing
Adaptive Control Systems
System Identification
Filtering Theory
Real-Time System Development
Distributed Control Systems
Intelligent Control Systems
Information Theory and Coding
Electronic and Control Systems Lab. II
Computer Vision
M.S. Thesis Research

EE-697

M.S. Thesis Research

5

O
O
O
O
O
O
O
O
O
O
O
O
O
C
O
C

9C

Nil

Note: A Zero Semester is held prior to the initiation of the regular semesters.

C: Compulsory; O: Optional; IR: Institutional Requirement
The condition of prerequisites may be relaxed in special cases with the consent of course coordinator, instructor and Head of Department
** May be offered in place of a compulsory or an optional course with the consent of the course coordinator, Instructor
and Head of Department.
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:: Curriculum - B.S. Electrical Engineering ::
including: Administrative infra-structure;
Population growth; Water, energy and mineral
resources; Agricultural resources and industrial
infra-structure; Educational problems.; economic
growth pattern and budgetary issues;
Environmental problems; Foreign policy issues.
CMS-202 Engineering Economics*
Principles of Engineering Economy; Cost Concepts
and Design Economics; Time Value of Money;
Applications of Time-Money Relationships (MARR,
PW, FW, AW, IRR, ERR and Payback period
methods); Comparison Methods; Depreciation;
Cost Estimation Techniques; Replacement Analysis;
Taxes; Inflation; Sensitivity Analysis; SoftwareRelated Decision Making.
CMS-105 Communication Skills*
Over view and Importance of Effective
Communications, Business Communication and the
Ethical Context, Business Communication and the
Technology Context, Successful Listening,
Communicating in Teams and Mastering Listening
and Nonverbal Communication Skills, Strategies
for Successful Speaking and Successful Listening,
Leading by Feel, Logical Fallacies and the Art of
Debate, General principles of Communication,
The Seven C's of Effective Communication, Format
and Layout of Business Documents, Preparing
Effective Business Messages, Good News, Bad
News and Neutral Messages, Persuasive Written
Messages, Writing Resumes and Application
Letters, Interviewing for Employment and
Following Up, Reports, Proposals and
Presentations, Research Process, Communicating
Information Through Visuals, Short Reports, Formal
Reports, Proposals, Oral Communication,
Impromptu & Extempore Talks , Onion Ring
Activity, Individual Talks, Meetings and Group
Dynamics, Member Roles and Leadership in
Groups, Member Roles and Leadership in Groups,
Communicating in Teams, Mastering Listening,
Nonverbal Communication Skills, Strategies for
Business and Group Meetings, Preparation for
Presentations, Planning, writing, and Completing
Oral Presentations, Strategies for Successful
Speaking and Successful Listening.
CMS-106 Technical Writing*
Overview of the Field, Manuals and Handbooks,
Technical Reports, Technical Articles, Technical
Sales Literature, Technical Training Material,
Technical Presentations, Educational Textbooks,
Software Documentation, Outline and Design, The
Requirement, Specification, The Outline Design,
Sources of Information, Library Classifications,
Contacts, Meetings, Information Gathering,
Verbal Information, Visual Information, The
Synopsis, The Work Sc hedule, Costing,
Development Phase: First Draft, Style of Writing,
Technical Vetting, Editing, Final Draft, Commercial
Books, Production Phase: Camera Copy,

Electrical Engineering

CMS-101 Islamic Studies*
Tauheed: Arguments for the existence and
oneness of Allah; Purpose of creation; Impact of
tauheed on human life. Risalat: Need for
prophets; Finality of Prophethood; Seerat (The
life of the Holy Prophet (S.A.W.); Khutba Hijjatul-Wida; The importance of Sunnah. Aakhirat:
The life after death; The Day of judgement; The
concept of accountability and its impact on daily
life. The Holy Quran: Its revelation and
compilation; Introduction to Aijaaz-ul-Quran and
the principles of Tafseer-ul-Quran; Sura alFatiha; 1st Raku of Sura al-Baqarah; Sura AlHujraat and lessons from Sura Yaseen. Hadith: Its
authenticity and importance; An introduction to
Sihah-i-Sitta; Types of Ahadith; Chehal hadith
(Forty Ahadith). Ibadah: The concept of Ibadah;
Major Ibadaat (Salaat, Saum, Zakat, Hajj and
Jihad). Moral, Social and Political Philosophy of
Islam: The concept of good and evil; Akhlaq-iHasanah, Kasb-i-Halal; Responsibilities of the
head of state; Rights and duties of the citizens.
Applications of Islamic teachings to social and
economic developments of the modern age such
as interest free economy, etc.
CMS-102 Ethics (Non-Muslims)*
Ethics Values, Individualism versus Altruism, Self
Interest, Benevolence, Authority versus Freedom,
Duty to the State, The Private Domain, The
Autonomy of Conscience, Law and Morals, The
Need for Enforcement, Social Justice, Individual
Liberty, Liberty & Equality, Business Ethics,
Benefits of the Profit Motive, Profits before Ethics,
Ethics before Profits, Meta-Ethics and the
problem of Justification, Indefinability of Good,
Validation and Vindication: An Analysis of the
Nature and the Limits of Ethical Arguments,
Prolegomena to a Theory of the Moral Criterion,
Moral and Non-moral Values: A Study in the First
Principles of Axiology, War and Peace, The
Golden rule of Ethics, Compassion, Apology,
Social justice.
CMS-103 Pakistan Studies*
Important geological and geographical features
of Pakistan; Pakistan's geographical location in a
regional and global perspective. Earliest human
settlements in Pakistan; The Indus Valley
civilization; Aryan settlement and the Gandhara
civilization; The advent of Islam in Pakistan; The
work of Al-Beruni and early sufi-savants in
Pakistani lands. The British domination and its
causes; Brief chronology of the freedom
movement; The founding documents of Pakistan
including Allama Iqbal's 1930 Allahabad
address, the Lahore Resolution of 23rd March
1940, and Quaid-i-Azam's presidential address
to the Constituent Assembly of Pakistan. Political
and constitutional phases in Pakistan since 1947;
Important features of the 1973 constitution and
its current status. Current issues in Pakistan
* Cross-listed from other department(s)
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:: Curriculum - B.S. Electrical Engineering ::
Proofreading, Printing; Illustrations: Technical
Illustrations, Diagrams/Line Illustrations,
Perspective Drawings, Half-tones, Validating
Illustrations, Miscellaneous Topics: Materials and
Equipment, Translations, Abstracting and
Abridging, Indexing, Development of a
Documentation System, Diagnostic/Maintenance
Documentation, Network Planning, Copyright,
Contracts.
CMS-301 Principles of Management*
Introduction to Management and Organizations;
Organizational Vision, Mission and Strategies;
Organizational Culture; Socially Responsible
Organizations; Foundations of Planning; Planning
Tools and Techniques; Organizational Structure
and Design; Human Resource Management;
Foundations of Behavior; Leadership and
Motivation; Operations and Value Chain
Management; Performance Management;
Project Portfolio Management System; Project
Networks; Scheduling; Resource Allocation and
Resource Leveling; Project Execution and
Controlling; Introduction to PMBOK.
PAM-130 Engineering Physics*
Mechanics; Vector Algebra, Motion in Two and
Three Dimensions; Force and Motion; Friction;
Rotation; Moment of Inertia; Torque; Rotational
Energy; Waves and Oscillations; Simple
Harmonic Motion; Waves; Wave Speed; Energy
and Power of Traveling Waves; Doppler`s Effect;
Heat and Thermodynamics; Energy in Transit;
Heat Transfer; First Law of Thermodynamics;
Entropy and Second Law of Thermodynamics;
Light and Optics; Semiconductor Physics;
Conductors; Insulators; Semiconductors; Nuclear
Physics; Nuclear Properties; Radioactive Decay;
Nuclear Reactions; Nuclear Fission and Fusion;
Nuclear Magnetic Resonance.
CME-200 Applied Chemistry*
Atomic and Molecular Structure;
Thermodynamics; Chemical Equilibrium and
Dynamics; Phase Equilibrium and Phase Rule;
Polymers, Resins, Plastics and Elastomers;
Composite Materials; Metallurgy of Copper, Iron
and Aluminum etc; Steel Manufacturing; Crystal
Structures; Structures of Solids; Ceramics;
Refractories; Electrochemistry; Battery and
Battery Technologies; Corrosion; Lubricants;
Protective Coating; Fuel and Combustion;
Environmental Chemistry and Pollution Control;
Instrumental Techniques in Chemistry.
PAM-201Comples Variables and Transforms*
Complex Numbers; Complex Variables; Argand's
Diagram; Modulus and Argument of a Complex
Number; Polar Form; De-Moivre's Theorem;
Complex Functions; Analytical Functions;
Harmonic and Conjugate; Harmonic Functions;
Cauchy-Riemann equations in Cartesian and
Polar Coordinates; Line Integrals; Green's
* Cross-listed from other department(s)
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Theorem; Cauchy's Theorem; Cauchy's Integral
Formula; Singularities, Poles, Residues and
Contour Integration; Laplace Transform of
Elementary Functions; Properties of Laplace
transform; Periodic Functions and Their Laplace
Transform; Inverse Laplace Transform and its
Properties; Convolution Theorem; Heaviside's
Expansion Formula; Solution of Ordinary
Differential Equations by Laplace Transform.
PAM-101 Calculus-I*
Functions, Limits and Continuity; Derivatives and
its Applications; Rules of Differentiation; Implicit
Differentiation; Extreme Values of Functions;
Mean Value Theorem; Linearization and
Differentials; Newton's Method; Integration and
its Applications; Indefinite integrals; Rules of
Integration; Riemann Sum; Definite Integrals;
Improper Integrals; Integration by Parts; Partial
Fractions; Trigonometric Substitution; L Hospital
Rule; First Order Differential Equations; Linear
Equation with Variable Coefficients; Separable
Equations; Exact Equation and Integrating
Factor; The Existence and Uniqueness Theorem;
Infinite Series; Limits of Sequence of Numbers;
Series of Non-negative Terms; Power Series;
Taylor and Maclaurin Series; Application of
Power Series; Fourier Series; Fourier Cosine and
Sine Series.
PAM-202 Calculus-II*
Vectors in the Plane and Polar Functions; Dot
Products; Vector Valued Functions; Modelling
Projectile Motion; Polar Coordinates and
Graphs; Calculus of Polar Curves; Vectors and
Motion in Space; Cartesian Coordinates and
Vectors in Space; Dot and Cross Product; Lines
and Plane in Space; Cylinders and Quadric
Surfaces; Vector Valued Functions and Space
Curves; Arc Length and Unit Tangent Vector;
Multivariable Functions and Their Derivatives;
Limits and Continuity in Higher Dimensions;
Partial Derivatives; The Chain Rule; Linearization
and Differentials; Extreme Values and Saddle
Points; Lagrange Multiplier; Partial Derivatives
with Constrained Variables; Taylor's Formula for
Two variables; Multiple Integrals; Double
integrals; Areas, Moments and Centre of Mass;
Double Integral in Polar and Rectangular
Coordinates; Masses and Moments in Three
Dimensions; Triple Integrals in Rectangular and
Spherical Coordinates; Integration in Vector
Field; Work, Circulation and Flux; Path
Independence; Potential Functions and
Conservative Fields; Green's Theorem in Planes;
Surface Area and Surface Integrals;
Parameterized Surface; Stokes Theorem;
Divergence Theorem and Unified Theory.
PAM-242 Linear Algebra*
System of Linear equations; Introduction to
Matrices and Their Properties; Elementary Row

:: Curriculum - B.S. Electrical Engineering ::
Mechanism; Radiation Monitoring; Remote Fuel
Handling System; Typical In-core, Out-core and
Process Instrumentation.
ME-122 Workshop Practice*
Fitter Shop; Assembly / Disassembly of Basic
Mechanical Components, e.g. bearings, keys,
belts, etc; Basic Processes in Wood Workshop;
Timber, its Defects and Preservation Methods;
Different Types of Wood Joints; Making a Small
Wooden Model; Basics of Electric Shop; Types
and Uses of Cables; Study of Household Electrical
Appliances; Soldering; Functions of Forge and
Foundry Shop; Brief Introduction; Tools and
Accessories; Furnace Types; Heat Treatment
Furnaces; Carbon Dioxide Casting; Machine
Shop; Basic Lathe Operations Including Turning,
Facing, Screw cutting; Welding; Brazing and
Welding; Gas and Electric Arc Welding.
ME-198 Basic Mechanical Engineering*
Fundamental Concepts and Principles of
Mechanics; Resultant Forces and Couples; Laws of
Equilibrium, Free Body Diagrams; Fundamentals
of Dynamics of Particle and Rigid Body;
Kinematics of Particles; Rectilinear Motion;
Principle of Work and Energy; Linear Impulse
Momentum Principle.
ME-199 Applied Thermodynamics*
State Property; First and Second law of
Thermodynamics; Internal Energy; Perfect Gases
and Laws; Specific Heat; Properties of Vapor; PV Diagrams; Entropy; Carnot's Cycle;
Reversibility; Enthalpy; Types of Internal
Combustion Engines; Refrigeration and Airconditioning; Steam and Gas Turbines.
NE-404 Basic Nuclear Engineering*
Natural and Artificial Radioactivity; Radioactive
Decay; Half Life; alpha beta and gamma decay
mechanisms; Nuclear Reactions; Fission; Fusion;
Role and Importance of Nuclear Energy; Nuclear
Cross Sections; Reaction Rates; Nuclear Fission
and Chain Reaction; Reactor Control
Requirements; Criticality Conditions; Conversion
and Breeding; Reactor Components and Their
Characteristics; Classification and Design
Features of Research, Production, and Power
Reactors; Introduction to Fast and Fusion Reactor
Systems; Different Types of Nuclear Fuel Cycles;
Front End and Back End Fuel Cycle Operations;
Fuel Burn-up; In-core Fuel Management
Principles; Radiation Units; Radiation Sources;
Biological Effects of Radiation; Radiation
Protection Standards; Radiation Dose
Calculations; Radiation Shielding; Radiation
Protection Principles; Safety Aspects of Nuclear
Power Plants.
EE-110 Basic Electrical Engineering
Basic Circuit Elements and Concepts; KVL and KCL
Laws; Delta to Y Conversion; Bridge Circuits;
Linearity, Superposition Theorem; Thevinen's and

Electrical Engineering

Operations; Echelon Forms; Gaussian elimination
method; Gauss-Jordan method; Rank and Inverse
of a Matrix; Determinants; Vector Spaces; Linear
Combination; Linear Transformation; Eigenvalues
and Eigenvectors; Orthogonality and Least
Squares; Symmetric Matrices and Quadratic
Forms.
PAM-255 Differential Equations*
Review of First Order Differential Equation;
Mathematical Modeling with Differential
Equation; Higher Order Differential Equations;
Homogeneous Equations with Constant
Coefficients; Linear Independence and
Wronskian; Characteristic Equations and Types
of Roots; Non-homogeneous Differential
Equations; Method of Undetermined
Coefficients; Method of Variation of Parameters;
System of Linear Differential Equations; Eigen
Value Method; Series Solution of Second Order
Differential Equations; Solution of Differential
Equations Using Laplace Transform.
PAM-267 Probability and Statisticss*
Introduction to Statistics; Samples and
Populations; Role of Probability; Measures of
Central Tendency; Measures of Dispersion;
Graphical Methods of Data Description;
Concepts of Probability; Set Theory and Sample
Spaces; Probability Axioms; Independent Events
Permutations, Combinations; Joint Probability;
Conditional Probability; Bayes' Rule; Sequential
Experiments; Probability Law; Continuous and
Discrete Random Variables; Probability Density
and Cumulative Distribution Functions; Expected
Values and Variance; Functions of a Random
Variable, Chebyshev Inequalities; Moments and
Characteristic Functions; Multiple Random
Variables; Joints Distribution and its Properties;
Joint Density and its Properties; Conditional
Distribution and Density; Functions of Multiple
Random Variables; Sum of Random Variables;
Long Term Averages; Basic Random Processes;
Stationarity and Independence; Correlation
Functions; Power Spectral Density; Gaussian,
Poisson and Markov Processes.
PAM-360 Numerical Methods*
Introduction to Numerical Methods and Numerical
Analysis; Concept of Error, Accuracy and
Stability; Root Finding in one Dimension; Systems
of Linear Equations; Interpolation; Numerical
Integration; Numerical Solution of Differential
Equations; System of Differential Equations.
EE-407 Nuclear Power Plant Systems
Comparison of a Conventional and a Nuclear
Power Plant; Typical Buildings, Housing, Electrical
and Conventional Systems in a Nuclear Power
Plant Complex; Typical Equipment and Systems
of PWR, PHWR and BWRs; Electrical Systems
and Subsystems of Nuclear Power Plant; Basics of
Radiation Detectors; Instrumentation and Control;
Radiation Protection; Control Rod Drive
* Cross-listed from other department(s)
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:: Curriculum - B.S. Electrical Engineering ::

92

Norton's Theorems; Maximum Power Transfer
Theorem; Substitution Theorem, Millman
Theorem, Reciprocatory Theorem; Capacitor and
Inductive Circuits; RC and RL Circuit Transients;
RLC Circuit Transients; AC Fundamentals: Phasors,
RMS, Average and Maximum Values of Current
and Voltage; Concept of an Impedance;
Frequency Response of RC and RL Circuits; Power
in AC Circuits; Steady State Analysis: AC Series
and Parallel Circuits; Phasor Methods to Solve AC
Circuits; Resonance; Quality Factor; Impedance,
Power Bandwidth and Selectivity of Resonance
Circuits; Poly Phase Circuits: Star and delta
Connections; Phase Sequence; Three-phase /
Three-wire Unbalanced Star Connected Loads;
Active and Reactive Power in Three-phase
Circuits.
EE-120 Basic Electronics
Semiconductor Basics; PN Junction Diode;
Voltage and Current Characteristic; Zener
Diodes; Rectifier Circuits, Clipping and Clamping
C i r c u i t s ; S c h o t t k y - B a r r i e r, Va ra c t o r s,
Photodiodes and Light-Emitting Diodes; SPICE
Diode Model and Simulation; Bipolar Junction
Transistor (BJT); BJT Biasing; Current-Voltage
Characteristics; BJT as Amplifier and Switch;
Common Base, Common Emitter and Common
Collector Amplifiers; Frequency Response of
Common-Emitter Amplifier; MOSFET's; Device
Structure and Operation, Current and Voltage
Characteristics,
MOSFET as Amplifier and
Switch; MOSFET Biasing; Small-Signal Operation
and Models; Single-Stage MOS Amplifiers;
Common Source, Common Gate and Common
Drain; High-Frequency Model; Frequency
Response of the CS Amplifier; CMOS Digital
L o g i c I n ve r t e r; O p A m p s a n d t h e i r
Characteristics; Inverting and Non Inverting
Configurations; Various Op Amp Configuration
and Application Circuits.
EE-103 Computer-Aided Drawing
SIntroduction to the Fundamental Principal of 3D
Part Design; Assembly Design and Assembly
Drawings; Commercial Software Packages on
Computer Aided Designs; Introduction to
Autodesk Inventor; Creating 2D Sketches;
Geometric Constraints and Dimensioning;
Creating and Editing Sketched Features;
Detailed Shape Design Including Fillets,
Chamfering, Holes, Threads etc.; Creating and
Documenting Assemblies; Creating and Editing
Drawing Views.
EE-121 Introduction to Programming
Programming Fundamentals; Computer
Hardware and Software; Building Block in C
Programming; Data Types; Input and Output
Operators; Arithmetic Operators; Operator
Precedence; Relational Operators; Conditional
Statements; Loop Statements; Arrays and

Pointers; Functions; File Handling and Structures;
Object-Oriented Programming; (OOP);
Comparison with Other Programming
Methodologies; Key Concepts of OOP.
EE-210 Electrical Machines-I
Rotational Motion, Newton's Laws and Power
Relationship; Magnetic Field and Magnetic
Circuits; Properties of Magnetic Materials;
Faraday's Law; Forces and Torque in Magnetic
Field; Induced voltage on a Conductor Moving in
Magnetic Field; Theory and Operation of Single
Phase Transformer; Voltage Regulation and
Efficiency; DC Machines and their Construction
Features; Commutation and Armature
Constr uction; Cross Magnetizing and
Demagnetizing Ampere Turns; Compensating
Windings; The Internal Generated Voltage and
Induced Torque Equation; Power Flow and
Losses; DC Motors; Principal and Equivalent
Circuit; Back EMF; Types of DC Machines and
their Torque-Speed Characteristics; DC Motor
Starter; Ward-Leonard System; DC Motor
Efficiency; DC Machine Construction and Testing;
DC Generators and their Fundamentals; Various
Types of DC Generators and their
Characteristics; Parallel Operation of Shunt
Generators; Compound/Series Generators in
Parallel; Uses of DC Generators.
EE-211 Integrated Electronics
Integrated Circuit Design Methodology; IC
Biasing; Current Sources, Current Mirrors and
Current-Steering Circuits; High-Frequency
Response and General Considerations; CS, CG,
CB and CE Amplifiers with Active Loads; HighFrequency Response of CS and CE Amplifiers;
Cascode Amplifier; Multistage Amplifiers; MOS
Differential Pair, Small-Signal Operation; BJT
Differential Pair, Small and Large Signal
Operation; Differential Amplifier with Active
Load; Frequency Response Multistage
Amplifiers; Bipolar Op Amp; Feedback
Structure; Negative Feedback; Basic Feedback
Topologies; Series-Series Feedback Amplifier;
Shunt-Shunt and Shunt-Series Feedback
Amplifiers; Transfer Function of the Feedback
Amplifier; Stability Using Bode Plots; Frequency
Compensation; Integrated OperationalAmplifier Analysis; Two-Stage CMOS Op Amp;
Common-Mode Range and Output Swing;
Folded-Cascode CMOS Op Amp's; 741 OpAmp Circuit; DC Analysis of the 741; SmallSignal Analysis of the 741.
EE-220 Signals and Systems Theory
Basic Discrete-Time and Continuous-Time
Signals; System's Properties; Linear TimeInvariant Systems; Convolution; Impulse
Response; Frequency Response; Difference
Equations; Block diagram and Signal Flow
Representation of Constant Coefficient; Fourier
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Poly-phase Synchronous Machines; Open circuit
and Short Circuit characteristics, Steady state
Power Angle Characteristics, Effect of Salient
Poles; Fundamentals of Synchronous Generators;
Sync hronous Generator Single/Parallel
Operation, Transients in Synchronous Generators;
Fundamentals of Sync hronous Motors;
Synchronous Motor and Power Factor Correction;
Induction Motor Fundamentals; Trends in Motor
Design; Induction Generator; Single Phase and
Special Purpose Motors.
EE-224 Digital Logic Design
Number Systems; Conversion between Bases;
Negative Numbers; Complements; Binary Coded
Decimal Numbers; Octal and Hexadecimal
Numbers; Axioms and Theorems of Boolean
Algebra; Boolean Functions; Minterm and
Maxterm; Logic Gates and IC Digital Logic
Families; Karnaugh Map; Combinational Logic;
Adders and Subtractors; Design of NAND and
NOR Networks; Combinational Logic with
MSI/LSI; Comparators; Multiplexers;
ROM,
PLAs; Latches; Flip-Flops; Synthesis of Sequential
Networks; Registers, Counter and Memories;
RAM, ROM, PROM and EPROM, Flash Memories;
Memory Design; Introduction to FPGA, Verilog
HDL; Combinational and Sequential Circuit
D e s i g n u s i n g Ve r i l o g ; S i m u l a t i o n o f
Combinational and Sequential using ModelSim;
Digital Logic Testing.
EE-310 Analog Filter Design
Filter Basics; Components used for Filter
Realization; Need for Analog Filters; Design
Specifications; Transfer Function, Time Domain
and Frequency Domain Specifications;
Magnitude and Phase Response; Cascade Design
of Higher Order Filters; Biquad Circuits; Phase
Shaping; Filters and Sensitivity Analysis;
Butterworth Filters; Chebychev Filter; Delay
Filters; Bode Sensitivity; Sensitivity Analysis of
Sallen-key Circuits; Frequency Transformation;
Prototype Response and its Transformation; Pole
Reciprocation and Notch Circuits; Inverse
Chebychev Filter; Cauer Filter; Frequency
Transformed Ladder; Some properties of lossless
ladder, A synthesis strategy, Frequency
transformation ladders, The ideal Gyrator and
Riordan circuits, Antonious GIC and Bruton's
FDNR, Creating negative and floating elements
Tuned Amplifiers: The Basic Principle, Inductor
Losses, Use of Transformers, Amplifiers with
Multiple Tuned Circuits, The Cascode and the
CCandCB Cascade, Synchronous Tuning,
Stagger-Tuning.
EE-311 Microprocessors and Interfacing
NDigital computers and their General
Architecture; Addressing Modes; Assembly
Language Programming and 8086/8088
Instruction Set; Modular Programming; Disk Files;
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Series; Discrete-Time Fourier Series; ContinuousTime Fourier Series; Continuous and DiscreteTime Fourier Transform and its Properties;
Sampling Theorem and the Nyquist Rate;
Analog-to-Digital (A/D) Conversion; Aliasing;
Digital-to-Analog Conversion; Zero-Order and
First-Order Hold; Laplace Transform; Transfer
Function and System's Block Diagram; ZTransform; Region of Convergence; Properties;
Inverse z-Transform; Solving Difference
Equations; Filter's Basics; Examples of
Continuous-Time and Discrete-Time Frequency
Selective Filters.
EE-221 Analog and Digital Electronics
Output Stages and Power Amplifiers; Class A,
Class B, Class AB, Output Stages and Their
Biasing; Power Op-Amps; IC Power Amplifiers;
Signal Generators; Oscillators; Bistable, Astable
and Monostable Multivibrator; Nonlinear
Waveform Shaping Circuits; Precision Rectifiers;
Voltage Regulators; Voltage Comparators;
Schmitt Triggers; Analog Switches; Peak
Detectors; Sample and Hold Amplifiers; Digital
CMOS; CMOS Circuit Design Basics; CMOS
Logic-Gate Circuits, Pseudo-NMOS Logic
Circuits, Pass-Transistor Logic Circuits; TTL, ECL,
Memory and Digital Circuits: Latches and Flipflops; Memories RAM,ROM, PROMand EPROM
Architectures, Emitter-Coupled Logic (ECL)
Characteristics , Fan-out and Speed; BiCMOS
Digital Circuits.
EE-222 Network Analysis
Magnetically Coupled Circuits with Sinusoidal
Excitations; Steady State and Transient Behavior
of RL, RC and RLC Circuits with AC and DC
Excitation; Transfer Function; Pole and Zero
Determination of Sinusoidal Steady State
Response; Pole-Zero Diagram; Network
Functions; Impedance Functions, Transform
Impedance and Transform Circuits; One/Two
Ports Circuits, Ladder Networks; Network
Insertion Loss and Tellegen's Theorem; Two Port
Variables; Short Circuit Admittance Parameters;
Open Circuit Impedance Parameters;
Transmission Parameters; Hybrid Parameters;
Parallel Connection of Two Port Networks;
Frequency Response Plots; Bode Plots; Fourier
Series and its Application in Circuit Analysis;
Steady State Analysis of Networks with Nonsinusoidal Periodic Excitations; Fourier Transform
and its Application in Network Analysis;
Relationship of Fourier and Laplace Transform.
EE-223 Electrical Machines-II
Three Phase Transformers and Types of
Connections; Three Phase to Two Phase
Conversion and Vice Versa; Various Types of
Transformers; AC Machinery Fundamental; AC
Machines Power Flow and Losses; Voltage
Regulation and Speed Regulation; Introduction to
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Interrupt Hooks; Clock Generator (8284A); Bus
Timing/Buffering and Latching; Minimum Mode
VS Maximum Mode; Memory Devices; Address
Decoding; 8088 and 80188 Memory Interface;
Dynamic Ram; I/O Port Address Decoding; PPI;
8279 Programmable Keyboard/Display
Interface; 16550 Programmable Communication
Interface; Hardware/ Software Interrupts;
8259A Programmable Interrupt Controller;
Arithmetic Coprocessor;
Bus Interface and
Advanced MP; 80186, 80188, 80286, 80386,
80486, Pentium and Pentium Pro Processors.
EE-312 Measurement and Instrumentation
Measurement systems architecture; Statistical
Analysis of Errors; Direct Current Meters;
Alternating Current Meters; Digital Interfaces in
Measurement Systems; Analog Signal
Conditioning; Multifunction converters; True RMS
to DC Converters; Charge Amplifiers; Phasesensitive Rectifiers; Sources of Noise , Coherent
interference and minimization; Grounding,
Shielding, and Supply Considerations; BridgeType Instruments; Oscilloscopes; Transducers and
their Classification; Various Types of Transducers;
Measurement of Displacement, Velocity,
Acceleration, Force, Torque, Current, Voltage,
Temperature, Flow, Pressure, Level etc.
EE-313 Electromagnetic Theory
Review of Vector Analysis; Coulomb's Law and
Electric Field Intensity; Gauss' Law, Divergence
and Electric Flux Density; Energy and Potential;
Conductors, Dielectrics and Capacitance;
Experimental Mapping Methods; Poisson's and
Laplace's Equations; Steady Magnetic Field;
Magnetic Forces, Materials, and Inductance;
Time-Varying Fields and Maxwell's Equations;
Uniform Plane Wave; Plane Waves at
Boundaries and in Dispersive Media.
EE-320 Analog and Digital Communications
Analogue modulation ; Amplitude modulation ;
SSB and VSB; Angle modulation; Narrow- and
wide-band FM and PM; Frequency division
multiplexing; Pulse modulation, PAM and other
forms of pulse modulation; Time Division Multiplexing; comparison of TDM and FDM
techniques; Digital modulation; Quantization of
signals; Quantization errors; Companding; bit
and frame synchronization; PCM, DPCM, and
Delta modulation; Types of Noise; Noise figure;
Signal to noise ratio; Effective noise temperature;
Equivalent noise bandwidth; S/N of various
modulation systems.
EE-431 Linear Control Systems
Examples of Electrical; Mechanical and
Biological Control Systems; Open and Closedloop Control; Mathematical Models; Block
Diagrams; Second Order Systems; Step and
Impulse Response; Performance Criteria; Steady
State Error; Sensitivity; S-plane System Stability;

Analysis and Design with the Root Locus Method;
Frequency Domain Analysis; Bode Plots; Nyquist
Criterion; Gain and Phase Margins; Nichols
Charts; The State-space Method; State
E q u a t i o n s ; F l ow G r a p h s ; S t a b i l i t y ;
Compensation Techniques; PID and Variants.
EE-322 Micro-Controllers
Introduction to Microcontrollers; Microprocessors
vs. Microcontrollers; Hardware Summary of
8051's Family; MCS-51 Family Overview; I/O
Port Structure; Memory Organization; Special
Function Registers; External Memory; Instruction
Set Summary; Addressing Modes; Instruction
Types; Timer Operation; Serial Port Operation;
8051 Interrupt Organization; Processing
Interrupts; Program Design using Interrupts;
Assembly Language Programming; Assembler
Operation; Assembly Language Program
Format; Expression Evaluation; Assembler
Directives; Linker Operation; Macros; Program
Structure and Design; Parallel Interfacing;
Serial Interfacing; Interrupt Driven Systems
Design; Coding in C51.
EE-410 FPGA-based Design
Digital System Design Automation with Verilog;
Overview of Xilinx ISE Simulator and
Synthesizer; Verilog HDL; Elements of Verilog;
Verilog Language Concepts; Detailed Data
Flow and Behavior Modeling; Always Block;
Blocking vs. Non Blocking Assignment; Use of
Signed Data; Constructs for Test Bench
Development; Finite State Machine with Data
Path; Design Examples; Register Transfer Level
Combinational Circuits; Regular Sequential
Circuits; Synthesis Issues; Pin Assignments;
Constraints; IO-Modules; Synthesis and
Configuration of UART; PS2 Keyboard; PS2
Mouse; SRAM; VGA Controller Soft Cores; SoftMicrocontrollers; Pico Blaze Microcontroller;
Instruction Set; IO Interface; Interrupt Interface;
Code Development. Synthesis / Configuration
of Pico Blaze Microcontroller.
EE-411 Power Electronics
Power Diodes; Diode Characteristics; Types;
Series and Parallel Operation; Free Wheeling
Diode; Line Frequency Rectifiers;; Performance
Parameters; Single Phase Half / Full Wave
Rectifiers with Resistive / Inductive Loads; Three
Phase Bridge Rectifiers with Restive / Inductive
Loads;
Inrush Current; Effect of AC-side
Inductance; Effect of Discontinuous Current;
Thyristors; Thyristor Characteristics; Types;
Series and Parallel Operation; Firing Circuits;
Commutation Tec hniques; UJTs; Phase
Controlled Rectifiers; Single Phase Converters;
Three Phase Converters.; AC Voltage Controller;
Single Phase Bi-directional Controllers; Three
Phase Half / Full Wave Controllers; Power
Transistors; Steady State Characteristics; Power
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in State-space Analysis and Design; Pole
Placement Design; Deadbeat Response.
EE-414 Digital Signal Processing
Transform Domain Representation of Signals and
Systems; Discrete-Time Fourier Transform (DTFT);
Discrete Fourier Series; DFT and its Properties;
Computation of DFT; Fast Fourier Transform (FFT);
Linear Convolution Using DFT; Structures for
Discrete Time Systems; IIR Systems; FIR systems;
Effects of Coefficient Quantization; Effect of
Round-off Noise in Digital Filters; Zero-input Limit
Cycles; Filter Design Techniques; Linear Phase
Filtering; Design of FIR Filters by Windowing;
Optimal FIR Filter Design; IIR Filter Design
Transformations; Multirate Digital Signal
Processing; Changing the Sampling Rate using
Discrete-Time Processing; Poly-phase Filter
Structures; Filter Banks and Suband Coding;
Power Spectrum Estimation; DSP Processors,
Algorithms and their Implementation in Digital
Signal Processors.
EE-420 Industrial Drives
Drives Introduction; Dynamics; Multi-quadrant
Operation; Load Torques; Selection of Motor
Power Rating; Phase Controlled DC Machines
Drives; Modeling and Equivalent Circuits of DC
Machines; Phase Control DC Motor Drive; Steady
State Analysis; Controller Design; Harmonics
Control; Chopper Controlled DC Motor Drives:
Chopper Model; Steady State Analysis; Closed
Loop Operation; Induction Motor and Phase
Controlled Drives; Dynamic Modeling; Phase
Controlled Induction Drives; Stator-voltage
Control; Slip Control; Starting; Closed Loop
Control; Harmonic Torques; Frequency Controlled
Induction Motor Drives; Voltage Source Inverter;
Constant Volts / Hz Control; Constant Slip Speed
Control; Constant Air Gap Flux Control; Torque
Pulsations and Harmonics Control; Field
Weakening Operation; Permanent Magnet
Synchronous and Brushless DC Motor Drives;
Introduction; Control Strategies; Flux Weakening;
Controller Design; PM Brushless DC Motor; PM
Brushless Drive; Half Wave PM Brushless Drive;
Design of Current and Speed Controllers;
Stepping Motors; Principle of Motor Operation;
M o t o r C h a r a c t e r i s t i c s ; S t e a dy S t a t e
Characteristics; Drive Circuits and Pull Out
Torque-speed Curves; Transient Performance.
EE-421 Antenna Theory and Design
Plane Wave Propagation in Free Space;
Aperture Antenna; Point-point Transmission and
Point-area Transmission; Obstacle Effects;
Received Signal Strength; Atmospheric Effects;
Antenna Fundamentals and Definitions: Radiation
Mechanism; Maxwell's Equations; Ideal Dipole;
Radiation Patterns; Directivity and Gain; Antenna
Impedance; Radiation Efficiency; Antenna
Polarization; Resonant Antennas: Dipole
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MOSFETs; Characteristics; IGBTs; Isolation of
Gate and Base Drives; DC-DC Switch Mode
Converters; Step Down (Buck); Step up (Boost);
Buck-Boost; DC-DC Converters; Converter
Comparison; Switch Mode DC-AC Inverters;
Single Phase / Three Phase Inverters; Voltage
Control of Inverters; Blanking Time; Inverter as
Rectifier.
EE-412 Transmission Lines and Wave Guides
Transmission Line Theory; Lines Types and
Characteristic; T-Sections; General Solution of
the Transmission Line; Input Impedance;
Reflection Coefficient; Wavelength and Velocity
of Propagation; Waveform Distortion; Transfer
Impedance; Reflection; Reflection Factor and
Reflection Loss; Line at Radio Frequencies;
Standing Waves, 1/8 and 1/4 Wave Line and
Impedance Matching; Half Wave Line; Circle
Diagram; Smith Chart; Impedance to Reflection
Coefficient and Impedance to Admittance
Conversion; Input Impedance of a Lossless Line;
Single Stub / Double Stub Matching; Guided
Waves; TE and TM Waves and their
Characteristics; TEM Waves; Velocities of
Propagation; Attenuation of TE and TM Waves;
Wave Impedances; Characteristic of TE and TM
Waves; Cutoff Wavelength and Phase Velocity;
TE / TM Waves in Rectangular Waveguides;
Circular Wave Guides and Resonators; Bessel
Functions; Solution of Field Equations; TM and TE
Waves in Circular Guides; Wave Impedances
and Characteristic Impedance; Dominant Mode
and Excitation of Modes of Circular Wave
Guides; Microwave Cavities; Rectangular Cavity
Resonators; Circular Cavity Resonator;
Semicircular Cavity Resonator; Q Factor of a
Cavity Resonator for TE101 Mode.
EE-413 Digital Control System Analysis and
Design
Introduction; Quantization; Data Acquisition;
Analog to Digital Converter; Digital to Analog
Converter; Sample and Hold; Z-transform of
Elementary Functions; Properties and Theorems
of Z-transform; Inverse Z-transform; Solving
Difference Equations; Z-Plane Analysis of
Discrete-Time Control Systems; Impulse Sampling
and Data-hold Circuits; Convolution Integral and
Z-transform; Sampling Theorem; Reconstruction;
Pulse Transfer Function; Realization of Digital
Controllers and Digital Filters; Root Locus and
Frequency Domain Design; Mapping between Splane and Z-plane; Transient and Steady-state
Response Analysis; Root-Locus Design;
Frequency-domain Design; Analytical Design
Method; State-Space Analysis; State Space
Representation; State Equations and their ;
Solution; Pulse Transfer Function Matrix;
Discretization of Continuous State-space
Equations; Liapunov Stability; Pole Placement;
Controllability; Observability; Transformations
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Antennas; Yagi–uda Antennas; Micro Strip
Antenna; Arrays; Array factor; Pattern
Multiplication; Directivity; Mutual Coupling;
Phased Arrays; Feeding Techniques; Broad Band
Antennas and its Types; Aperture Antennas and
its Types; Gain Calculations for Reflector
Antennas; Field Representations; Feed Antennas;
Antenna Synthesis Problem and Solution
Methods; Method of Moments; CEM for Antennas:
Ray Fixed Coordinate System; E-plane Analysis
of Horn Antennas; Cylindrical Parabolic Antenna;
Radiation on a Finite Ground Plane; Equivalent
Current Concepts; Multiple Diffraction
Formulation by Curved Surfaces; Method of
Stationary Phase; Cylindrical Parabolic Reflector
Antennas.
EE-421 VLSI Design
CMOS Basics; CMOS Technology; Diode and
MOSFET Transistors; MOSFET Switc hes;
Transmission Gate; Inverter DC/AC Analysis;
Combinational Logic; Sequential Logic; VLSI
Design Methodologies: Diagrams Layout; ToolsMAGIC IRSIM; Synopsys; Types of ASICs;
Package Types; Memory; I/O Cells Selection;
Transmission Lines; Interconnects Effects; Timing
Analysis; Digital Design Review; Setup; Hold
Times; Clock Skew; Design Tradeoffs; Designing
for Speed; Power; Reliability; Testability; Power
Analysis; Area and Power Dissipation Estimation;
Simultaneously Switching Outputs; VDD/VSS
Pairs; Ground Bounce; Latch up; Meta-stability
Design for Testability; Fault Tolerance; Design
Flow; Design Specifications; ASIC Design Flow;
Schematic Entry; HDL; Synthesis; Design
Guidelines; Design Rule Checking; Hierarchical
Layout Methodology; Design Verification; Static
Timing Analysis; Functional Simulation; Timing
Simulation; Formal Verification ;Testing on Protoboards.
EE-423 Modern Electronics and Manufacturing
Processes
Introduction to Electronic Components and ICs;
Design Approaches; Packaging Types; Bonding
Types; Implementation Technology; Reliability;
Cost; Volume and Performance Comparison; PCB
Design Techniques; Multi Layer Board Design
Considerations; Layer Stack up Assignment;
Power and Ground Planes; Grounding
Methodologies; Image Planes; Layout
Consideration; Functional Partitioning; Bypassing
and Decoupling; Interconnect and I/Os
Considerations; Clock Traces Considerations;
Terminations; Trace Routing Considerations;
Considerations for Back Planes and Daughter
Cards; Noise and EMC Suppression Techniques;
Comparison of SMT and through Hole Devices
Regarding EMC PCB designing; Using an
Electronic CAD Software: Schematic Capture;
Layout; Packaging; Routing; Gerber Data
Extraction; Pick Place Data Extraction; Printed

Circuit Board Technology; Types of PCBs;
Fabrication; Image Transfer Considerations;
Plating Techniques; Etching Considerations;
Electronic Assembly Automation and SMT;
Principles of Stencil Design and Printing; Pick and
Place Assembly Techniques; CAD and Vision
Data Preparation; Principles of Reflow
Soldering and Thermal Profiling; Principles of
Automatic Optical Inspection (AOI) and AOI
Program Generation; Quality and Reliability;
Test and Testability; Component Level Testing;
System Level Testing; Exhaustive Testing; Fault
Grading; Self Testing.
EE-419 Thesis Project
CStudents are required to select a design
project. The project can be to solve a problem
being faced in industry or it may be oriented
towards designing a product. The project can
also be motivated from a research problem
taken from literature. At the end of 7th semester,
students will have to submit a preliminary report
of the project and have to clear a viva voce
examination.
The remaining credit hours of work started in 7th
semester should be completed in the 8th
semester followed by submission of the project
report and viva voce.
CMS-105 Communication Skills*
Overview and Importance of Effective
Communications, Business Communication and
the Ethical Context, Business Communication and
the Technology Context, Successful Listening,
Communicating in Teams. and Mastering
Listening and Nonverbal Communication Skills,
Strategies for Successful Speaking and
Successful Listening, Leading by Feel, Logical
Fallacies and the Art of Debate, General
principles of Communication, The Seven C's of
Effective Communication, Format and Layout of
Business Documents, Preparing Effective Business
Messages, Good News, Bad News and Neutral
Messages, Persuasive Written Messages,
Writing Resumes and Application Letters,
Interviewing for Employment and Following Up,
Reports, Proposals and Presentations, Research
Process, Communicating Information Through
Visuals, Short Reports, Formal Reports,
Proposals, Oral Communication, Impromptu &
Extempore Talks , Onion Ring Activity, Individual
Talks, Meetings and Group Dynamics, Member
Roles and Leadership in Groups, Member Roles
and Leadership in Groups, Communicating in
Teams., Mastering Listening, Nonverbal
Communication Skills, Strategies for Business and
Group Meetings, Preparation for Presentations,
Planning, writing, and Completing Oral
Presentations, Strategies for Successful
Speaking and Successful Listening.
* Cross-listed from other department(s)
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EE-501 Feedback Control Systems-I
Introduction to control systems; Transfer function,
Block diagram, and Signal flow graph;
Mathematical modelling of physical systems;
State-variable analysis of linear dynamic
systems; Stability of linear control systems; Time
domain analysis of control systems; Root-locus
technique; Time-domain design of control
systems; Frequency-domain analysis of control
systems; Compensation techniques and control
system design; Control system simulations on
MATLAB.

EE-503 Numerical Methods
Solution of non-linear equations; Simultaneous
solution of a system of linear equations, direct
and iterative techniques, relaxation methods;
Eigenvalues / Eigenvectors, Interpolation;
Numerical Integration/ Differentiation; Solution
of ODEs, initial and boundary value problems;
Classification and solution of 2nd order PDEs,
Parabolic, Elliptic and Hyperbolic equations;
Finite Element Methods
EE-504 Introduction to Nuclear Engineering
Role and importance of nuclear energy; Nuclear
cross sections; Reaction rates; Nuclear fission and
chain Reaction; Criticality conditions; Conversion
and breeding; Reactor components and their
characteristics; Classification and design
features of research, production, and power
reactors; Introduction to fast and fusion reactor
systems. Different Types of nuclear fuel cycles;
Front end and back end fuel cycle operations;
Fuel burnup; In-core fuel management principles.
Radiation units; Radiation sources; Biological
effects of radiation; Radiation protection
standards; Radiation dose calculations;
Radiation shielding; Radiation protection
principles; Safety aspects of nuclear power
plants.
EE-505 Modeling and Simulation
Introduction; Systems, models and simulators;
Deterministic and stochastic models; Analog and
numerical models; Discrete and continuous
simulation; Computational techniques for
numerical simulation of physical systems; Finite
difference based simulators; Simulations using
finite element methods; Finite element solution
procedure for multi-dimensional systems;
Commonly used one, two and three dimensional
finite elements; Geometric modelling using
isoparametric elements; Development of
simulation software; Front end and post

Electrical Engineering

EE-502 Applied Electronics
Applications of operational amplifiers and
voltage comparators; Voltage regulators; Power
amplifiers; Video amplifiers; Modulators,
demodulators and phase detectors; Oscillators
and wave form generators; Phase-locked loops;
Multipliers, dividers and function converters; IC
transducers; A/D and D/A converters; Special
function and optoelectronic integrated circuits
and systems; Selection of components from data
sheets; PCB design.

processing techniques; Performance analysis of
the simulator, Real time simulation, Case studies;
Monte Carlo simulation; Introduction to the Monte
Carlo simulations; Pseudo-Random number
generation; Simple applications of Monte Carlo
method; Use of Monte Carlo method in solving
field problems; Monte Carlo simulation of real
time systems; Case studies;
Simulation of micro, macro and super macro
systems; Advanced topics; Non-linear models and
their simulations; Adaptive methodologies;
Domain decomposition techniques; Genetic
algorithms; Las Vegas and other variance
reduction techniques; Multi- Grid simulations; Use
of animations and graphics in simulations; Role of
advanced computer architecture in system
simulation;
EE-506 Microcontollers and Assembly Language
Programming
Overview of microcomputer system; Introduction
to MCS-51 series Microcontrollers; 8051 pin
configuration; Memory and input/output port
structure; 8051/8052 timers; Serial port and
interrupt handling; 8051/8052 assembly
language programming; C compiler for
8051/8052 (Franklin Software); Design and
interface examples;
EE-507 Probability, Random Variables and
Stochastic Processes
Basic probability, Probability space and axioms,
basic laws; conditional probability and Bayes
rule, independence;
Random variables,
probability mass function (pmf), cumulative
distribution function (cdf), probability density
function (pdf), discrete, continuous, and mixed
random variables, functions of random variables,
generation of random variables; Pairs of random
variables, joint, marginal, and conditional
distributions; maximum likelihood (ML) and
maximum a posteriori probability (MAP)
detection; Expectation, mean, variance,
c haracteristic function, covariance and
correlation; Markov and Chebychev inequalities,
Jensen's inequality; conditional expectation,
Minimum mean square error (MMSE) estimation,
linear estimation; jointly Gaussian random
variables; Extension of cdf, pdf, and pmf to more
than two random variables; independence and
conditional independence, covariance matrix;
Gaussian random vectors; linear estimation vector case; Modes of convergence, laws of large
numbers, central limit theorem; Discrete-time and
continuous-time random processes; memoryless,
independent increment; Markov and Gaussian
random processes, point processes; Stationary
processes, autocorrelation functions and power
spectral density (psd), white noise, bandlimited
processes; Response of linear systems to random
inputs, linear estimation - process case, infinite
smoothing, Wiener filtering.
EE-510 Process Instrumentation
General measurement system; Static and
dynamic characteristics of measurement systems;
Error analysis; Loading effects and two port
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network modelling; Signals and noise in
measurement systems; Reliability analysis;
Transducer elements; Motion measurement and
seismic analysis; Force measurement; Pressure
measurement; Temperature measurement; Flow
measurement; Torque and shaft power
measurement. Nuclear medicine instrumentation;
Transducer interfacing
EE-511Digital Control Systems Analysis and
Design
Introduction and analytical background; Discretetime signals; Idealized approximation; Frequency
spectrum; Z-transform techniques; Transcription
of an ordinary difference into a state equation;
Solution of discrete time state equations; Methods
of analysis and design; Digital control design via
continuous design;
Discrete design of digital control; Digital control
algorithms; Analysis of the implementation of
numerical algorithms; Uniform and nonuniform
sampling; Selection of sampling rate; Shannon's
theorem; Elements in the control loop; Case
histories; State-variable techniques; Control of
large scale systems.
EE-513 Electronics and Control Systems
Laboratory -I
In this experimental course students are actively
engaged under the supervision of the concerned
faculty member in performing the experiments
based on their knowledge that they have
acquired in the theoretical courses of the
program. The experiments are related to analysis
and design of prototype systems available in
Electronic and Control Laboratory. The
experiments provide the practical experience to
the students in a variety of concepts of electronics
and control systems engineering. In control
systems the experiments includes measuring the
transient response, frequency response of the
systems (coupled tank thermal, hydraulic,
pneumatic, etc), system identification, performing
the open loop gain test, simulating systems
(electrical circuits, reactor kinetics, etc). In
electronics, the experimental session are related
to wave form generation, design and study of
various configurations of operational amplifiers,
oscillators, active filters, and counters, data
communication through I/O ports of a
microprocessor, programming a microprocessor
based robot, signal generation using a
microprocessor and DAC, control of a DC motor
using a microprocessor, control of a stepper
motor.
EE-514 Special topics in Systems Engineering-I
This is a course on advanced topics not already
covered in the syllabus. The special paper may be
conducted as a lecture course or as an
independent study course. The topic and contents
of the course must be approved by the faculty.
EE-515 Digital Signal Processing
Signal Processing and its Applications; DiscreteTime Signals and Systems; Bilateral Z-Transform;
Sampling and Sampling Rate Conversion;
Transform Domain Analysis of Linear Time
Invariant (LTI) Systems; Structures for Discrete* Cross-listed from other department
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Time Systems; Binary Representation of numbers;
Effects of Round off noise in Digital filters;
Scaling in fixed point implementation of IIR
Systems; Discrete Fourier Transform (DFT)) and its
Properties; Circular Convolution, Linear
Convolution and DFT; Overlap Save, FFT;
Decimation in Frequency; Linear Phase Filtering
and Conditions for Achieving Linear Phase;
Design of FIR Filters by Windowing; Optimal FIR
Filter Design; Algorithms for Optimal Filter
Design; Impulse Invariance Transformation, IIR
Filter Design Transformation, Multirate Systems
and Polyphase Structures; Filter Banks,
Wavelets; Linear Prediction and All-pole
Modelling; The Levinson-Durbin Recursion;
Spectral Analysis with the DFT; Periodogram;
Short-time Fourier Analysis
EE-516 Linear Algebra
Systems of linear equations, Vector Spaces;
Euclidean and General Vector Spaces, inner
product spaces, eigenvalues and eigenvectors;
location and perturbation, Gershgorin discs,
perturbation theorems. Linear transformations.
Canonical forms; Jordon canonical form, minimal
polynomial, factorizations. Quadratic forms
Matrix algebra; hermitian symmetric matrices,
determinants, norms of vectors and matrices,
generalized EVD, positive definite matrices;
polar form and SVD, generalized SVD, Schur's
product theorem. Matrix equations and
Kronecker product. Matrices and functions,
Orthogonal Matrices and Gram-Schmidt,
Projection Matrices and Least Squares, Markov
Matrices, Fourier Series. Matrix calculus. PCA.
EE-521 Nuclear Power Plant Systems
Layout of nuclear power plant; Containment
buildings; Primary containment vessels; structure
of reactor core; Thermal and mechanical stresses
in various structures. Description and analysis of
power plant systems and components including
steam generators, steam dryer and separator,
re-heater, heat exc hanger, condenser,
demineralizer, pumps, turbine, generator, cooling
tower,; Auxiliary cooling systems. Fuel handling
mechanisms; Control rod mechanisms; Radwaste
systems, electrical systems; reactor grid interface
and load following; Basic considerations in
nuclear power plant design; Components of
nuclear and fossil fuel plants; Components of
nuclear power cost; Economic comparison of
nuclear power and fossil fueled power plants;
Dual and multipurpose nuclear plants, future
trend in the nuclear power cost. Advanced
nuclear power plants, advanced control room
concepts, powerplant protection systems
EE-522 Pattern Recognition
Basic concepts; Linear and piece-wise linear
t e c h n i q u e s ; Po t e n t i a l a n d s t o c h a s t i c
approximation; Boolean and sequential decision
making; Contextual, linguistic and array
techniques; Coefficient analysis; Learning.
Decision functions; Pattern classification by
distance functions; Pattern classification by
likelihood functions; Trainable pattern classifiers;
The deterministic and stochastic approach;
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of the course must be approved by the faculty.
EE-541 Power Systems Analysis and Control
Basic principles; Transmission line parameters and
modelling; Transformer modelling; Power flow
analysis; Generator modelling; Power system
stability; Supervisory and control functions;
Voltage control systems; Man-mac hine
communication; System structures; Unbalanced
system operation; System protection;
Performance and reliability considerations;
Technical realizations; Application functions;
Case studies.
EE-542 Reliability and Risk Analysis
Reliability concepts; Probability distributions for
describing failures; Failure data; Sampling,
estimation and confidence limits; Reliability of
simple systems; Synthesis of reliability for
complex systems; Fault tree analysis; Event tree
analysis; Concepts of risk; Risk analysis for
nuclear reactors; Risk analysis for various stages
of the nuclear fuel cycle; Comparison of nuclear
risk to risk form other energy sources; Risk Benefit
and cost benefit analysis.
EE-544 Instrumentation and Control of Nuclear
Rector
Reactor kinetics; Transfer function; Overview of
reactor systems; Safety; Outcore sensors; Incore
sensors; Process instrumentation; Signal
conditioning; Transfer function measurement
systems; Control rod drives and indicating
systems; Power supplies;
Installation of instrumentation systems; Quality
assurance and reliability; Protection systems;
Instrumentation systems of nuclear power plants.
EE-545 Special Topics in Systems Engineering-III
This is a course on advanced topics not already
covered in the syllabus. The special paper may be
conducted as a lecture course or as an
independent study course. The faculty must
approve the topic and contents of the course.
EE-547 Artificial Neutral Networks
Introduction to Neural networks; Artificial and
Biological Neural Networks, Application Areas of
Neural Networks Application Areas of Neural
Networks; Basic Building Blocks of Neural
Networks, Simple Neural Networks for Pattern
Classification, Hebb Net, Perceptron, Adaline
Pattern Association; Heteroassociative Memory
Neural Networks, Autoassociative Nets, Recurrent
Neural Networks, Hopfield Nets, Bidirectional
Associative Memory (BAM) Neural Networks
based on Competition; Maxnet, Hamming Net,
Kohonen Self Organizing Maps Learning Vector
Quantization (LVQ), Counter Propagation Neural
Networks; Adaptive Resonance Theory (ART);
ART1, ART2, Applications, Back Propagation
Neural Networks; Fixed Weight Nets for
Constrained Optimization; Probabilistic Neural
Networks; Neocognitron; Case Studies
EE-503 Digital Image Processing
Introduction; Human visual perception; Image
sampling and quantization; Image
transformations; Intensity transformations and
spatial filtering; Filtering in the frequency
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Pattern preprocessing and feature selection;
Syntactic pattern recognition.
EE-524 Microprocessors
Introduction and evolution of microprocessors;
Processors of Intel, Motorola, and Zilog;
Architecture and language of 80386; RISC vs.
CISC processors; Memory interface; I/O
interface; Direct memory access; Programmable
ICs, 8255, 8254, 8253, 8259, 8257, PROMS,
EPROMS, EAPROMS, PALs, GALs, PLDs; Basic
8086 Based Single CPU Design.
EE-525 Optimization Techniques
Classical optimization of constrained/
unconstrained functions; Gradient methods of
optimization; Linear programming: Simplex
method; Duality and sensitivity of simplex
method; Integer linear programming; Goal
programming; Integer-goal programming;
Q u a d r a t i c p ro g r a m m i n g ; G e o m e t r i c
programming; Dynamic programming.
CMS-505 Project Management*
Introduction to management principles; Interdisciplinary and multidisciplinary skill of a
project manager; Project management vs. line
management; Project life cycle; Different phases
of a project life cycle; Dynamic and static project
interfaces; Integration and management of
project interfaces; Team building for a project;
Selection of team members; Concept of skills
inventory and responsibility matrices; Project
planning modelling, a five step-planning model,
strategic planning techniques, project planning
facilitation techniques; Development of work
breakdown structure (WBS) for the project;
Project networking techniques; Critical path
method (CPM), scheduling, cost and resource
utilization techniques; Managing the project
change, techniques to manage the scope
changes and baseline changes; Project control
techniques, formal and informal control, fivestep model for project control, status reports an
reviews; Earned value management techniques,
achievement monitoring and accomplishment
monitoring,; Supporting project management,
software types, training and administration
techniques.
EE-529 Power Electronics
Basic semiconductor physics; Power diodes; BJTs
with drive ant snubber circuits; Power MOSFETS;
Thyristors; GT0s; IGBT'S; Emerging devices and
circuits. Characteristics of semiconductor
devices; Cooling an detection of power
semiconductor devices; Single-phase rectifiers;
Three- phase rectifiers and filters; Single-phase
controlled rectifiers; Three-phase controlled
rectifiers; Triggering circuits for phasecontrolled
rectifier; AC and DC voltage regulators;
Inverters, Chopper and cyclo-converters; DC
machine control; AC machine control
EE-530 Special Topics in Systems Engineering-II
This is a course on advanced topics not already
covered in the syllabus. The special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
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domain; Image restoration and reconstruction;
Multi-resolution processing and wavelets; Image
compression.
EE-601 Feedback Control Systems-II
Controller Design using Bode; Nyquist; PhasePlane plots etc., Stability margin optimization;
Analysis of control systems in state space; Design
of control systems by state space methods; Pole
Placement; Observer Design; Servo System
Design; Design for robust performance.
EE-602 Non-Linear Control Systems
Study of features peculiar to non-linear systems;
Perturbation theory; Time-variant systems;
Nonlinear stability analysis in time domain;
Describing function analysis; Phase plane
analysis Ljaponav's stability analysis of nonlinear systems, Popov's analysis of non-linear
systems; Nonlinear theory applied to bilinear
analysis; Optimal control design of nonlinear
systems.
EE-603 Optimal Control Engineering
State-space representation of physical systems;
Selection of a performance measure; The optimal
control law; The principle of optimality applied to
the optimal control problem; The calculus of
variations; Necessary conditions of optimal
control; Linear regulator problems; Pontryagin's
minimum principle and state inequality
constraints; Minimum time and minimum control
effort problems.; Numerical determination of
optimal control by the method of steepest decent
and by the method of variation of extremals.
EE-604 Robotics
Classification; Robotic systems; Kinematics for
manipulator joints, links, and gripper; Inverse
solution to kinematic equations; Generalized
velocity and torque relations in joint and base
coordinates; Determination of dynamic models
for manipulators; State variable representation
and linearization of nonlinear models; Trajectory
planning for manipulator motion; Primary and
secondary controller design for gross motion of
manipulators; Adaptive control for manipulator
gross control; Control of generalized contact
forces exerted by robot manipulators;
Programming; Vision; Tactile sensing; Voice and
communication; Intelligence Factors and their
Application. Robot sensors C/Matlab Simulation
of the 1st three joints of PUMA 560 Robot.
( G r o u p ex e r c i s e ) . D e t e r m i n a t i o n o f
Forward/Inverse Kinematics of the small scale 5
DOF manipulator present in the lab. (Group
exercise)
EE-605Robust Control Systems
Norms for signals and systems; Uncertainty and
robustness; Coprime factorization and
stabilization; Design constraints; Loopshaping;
Model Matching; Design for performance;
Stability margin optimization; Design for robust
performance; Multivariable LQG; The Youla
parameterization and H∞optimal control.
EE-606 Adaptive Control Systems
Introduction; Real-time parameter estimation;

Mode lreference adaptive systems; Self-tuning
regulators; Stability, convergence, and
robustness; Stochastic adaptive control;
Autotuning; Gain scheduling; Alternatives,
practical aspects, and applications.
EE-607 System Identification
Introduction; Time-invariant linear systems;
Simulation; Prediction and control; Models of
linear time-invariant systems; Models for timevarying and non-linear systems; System
identification methods; Non-parametric time
and frequency-domain methods; Parameter
estimation methods; Convergence and
consistency; Asymptotic distribution of
parameter estimation methods; Choice of
identification criterion; Model structure selection
and model validation; System identification in
practice. Matlab Exercises on; Recursive Least
Squares (RLS) technique, Intended Least Squares
(ELS) technique, Output Error With Entered
Prediction Model (OEEPM), Generalized Least
Squares (GLS).
EE-608 Filtering Theory
Introduction, Review of Random Processes,
Mean Square Estimation Techniques, Linear MSE
estimation, optimal estimation, Filtering the
Random Processes, Moving Average (MA), Autoregressive (AR) and ARMA processes; Wiener
Filtering (Solving Wiener-Hopf Equations);
Review of Iterative Methods in Linear Equation
System Solving; Method of Steepest Descent;
Iterative Methods for Solving Wiener-Hopf
Equation System, LMS Method and its variants,
FIR , IIR LMS Filters, RLS Filters, Kalman Filtering;
Applications, Channel Equalization, Linear
Predictive Coding, Echo-Cancellation, Active
Noise Control, Adaptive Noise Cancellation
EE-609 Real-Time Systems Development
Introduction to Objects and Unified Modelling
Language; Basic Concepts of real-time Systems;
Safety-Critical Systems; Rapid Object-Oriented
Process for Embedded Systems (ROPES);
Requirement analysis for RT systems; Structural
Object Analysis; Behavioral Object analysis;
CASE support tools for design; Real-time
executives, EPLD implementation through VHDL
programming. Hardware / software trade offs;
Using UML for real-time; Finite state machines;
Petri nets.
EE-610 Distributed Control Systems
Evolution of plantwise process control; Controller
hardware and software structure; controller
redundancy; humans in control; video
monitoring; trending data through video;
communication of information; screen
navigation; alarms; alarm structure and
h i e ra r c h i e s ; n e t wo r k i n D C S ; o p e n
communication standards; enterprise wide
issues; system security; risk of failure; measuring
deficiency; Systems for process safety; control
system implementation.
EE-611 Intelligent Control Systems
Fundamental technique for techniques for
intelligent control; Fuzzy logic and fuzzy
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thermocouples.
EE-614 Computer Vision
Background; Imaging geometry; Photometry;
Color and Texture; Edge detection, Feature
Detection and Segmentation; Mathematical
Morphology; Representation and Description of
regions; Shape Analysis; Camera calibration;
Structure from Stereo; Structure from Motion;
Pose Estimation.
EE-697 M.S. Thesis Research
In fourth semester as a subject and fifth semester
in full, student will study some system engineering
related problem. He may join some on-going
research program or initiate a new program in
close cooperation with a faculty member. The
faculty member will instruct, supervise, and
grade the conduct of this study with the student.
He is charged with the primary responsibility of
reporting the grade based on the evaluation of
the performance of the fellows. He may be
aided in the process of evaluation by a
committee to be appointed by Rector, PIEAS. A
report and seminar are to be given by the
student before the end of the semester. The
nature of the project may be research,
development or design may involve
experimental or computational work or
combination of these. The student shall write a
comprehensive report and shall deliver at least
one seminar shall also be used in the vebrall
evaluation of the student. Normally this project is
to be completed in full time work for one
semester. However, if supervisor(s) feel that more
time is needed for the satisfactory completion of
the project, the duration may be extended
beyond the end of semester.
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systems; Neural networks; Structured knowledge
representation; Learning strategies and
algorithms; Systems modelling and estimation;
Dynamic controls; Optimization control
techniques; Multivariate statistics and quality
control; Fault detection and diagnosis;
EE-612 Information Theory and Coding
Fundamental limits in Information Theory;
Uncertainty; Information and Entropy; Sourcecoding Theory; Data Compaction; Discrete
Memory less Channel; Mutual Information;
Channel Capacity; Channel-coding Theorem;
Differential Entropy and Mutual Information for
Continuous Ensembles; Information Capacity
Theorem; Information Capacity of Coloured
Noise; Rate Distortion Theory; Data Compression
Error Control Coding; Discrete Memory less
Channels; Linear Block Codes; Cyclic Codes;
Convolutional Codes; Trellis-Code Modulation;
Turbo Codes; Low-Density Parity Check Codes;
Irregular Codes; Encryption and Decryption;
Model; Goals and Early Cipher SysteM.S.; The
Secrecy of a Cipher System; Practical Security;
Stream Encryption; Public Key Cryptosystems
EE-613 Electronics and Control Systems
Laboratory-II
This is an advanced course based on experiments
performed by the students under the supervision
of the concerned faculty members. The
experiments are related to study of system
performance due to load inertia, backlash, and
friction analysis, closed loop frequency response
of pneumatic system, implementation of various
PID and fuzzy control algorithms on various
systems (chemical, hydraulic, thermal, etc.)
dynamic parameter optimization, temperature
measurement by m ultiplexing several

101

Muhammad Arif (Head of the Department)
Ph.D. Control Theory and Control Engineering (HUST, China)
M.Sc. Systems Engineering (Quaid-i-Azam University, Islamabad)
B.Sc. Electrical Engineering (UET, Lahore)
email: fac097@pieas.edu.pk
Munib Gul
M.Sc. Nuclear Engineering (Penn. State University, USA)
M.Sc. Nuclear Technology (Quaid-i-Azam University, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: munib@pieas.edu.pk
Naeem Iqbal
Ph.D. Control Systems (University of RENNES-I, France)
M.Sc. Systems Engineering (Quaid-i-Azam University, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: naeem@pieas.edu.pk
Navid Jamil Malik
Ph.D. Education (University of Arid Agriculture, Rawalpindi)
M.Sc. Systems Engineering (Quaid-i-Azam University, Islamabad)
B.Sc. Electrical Engineering (UET, Taxila)
email: navidjamil@pieas.edu.pk

FACULTY

Mohammad Jaudet
Ph.D. Telecommunications Network Management (PIEAS, Islamabad)
M.Sc. Physics (Quaid-e-Azam University, Islamabad)
email: jaudet@pieas.edu.pk

102

Haroon-ur-Rasheed
Ph.D. VLSI Design (Beijing Institute of Engineering, China)
M.Sc. Electrical Engineering (Iowa State University, Islamabad)
B.Sc. Electrical Engineering (UET, Lahore)
email: haroon@pieas.edu.pk
Muhammad Tufail
Ph.D. Electronics Engineering (Tohoku University, Japan)
M.Sc. Systems Engineering (Quaid-i-Azam University, Islamabad)
M.Sc. Electronics (University of Peshawar)
email: fac077@pieas.edu.pk
Kamranullah Khan
Ph.D. Digital Signal Processing (University of Tsing Hua, China)
M.Sc. Systems Engineering (Quaid-i-Azam University)
B.Sc. Electrical Engineering (UET, Peshawar)
email: kamran@pieas.edu.pk
Nauman Masud
M.Sc. Systems Engineering (Quaid-i-Azam University)
B.Sc. Electrical Engineering (UET, Peshawar)
email: fac082@pieas.edu.pk
Nasir Rahman Jadoon
Ph.D. Mechatronics Engineering (BIT, China)
M.Sc. Systems Engineering (Quaid-i-Azam University, Islamabad)
B.E. Computer Systems Engineering (NED, Karachi)
email: nasir.rahman@pieas.edu.pk

Muhammad Shahid Nazir
M.Sc. Systems Engineering (PIEAS, Islamabad)
M.Sc. Electronics (Quaid-i-Azam University, Islamabad)
email: fac171@pieas.edu.pk
Muhammad Khalid
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Texila)
email: fac172@pieas.edu.pk
Ghulam Mustafa
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Lahore)
email: gm@pieas.edu.pk
Abdul Qayyum Khan
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: aqayyum79@pieas.edu.pk
Muhammad Abid
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: mabid@pieas.edu.pk
Muhammad Aqil
M.Sc. Systems Engineering (PIEAS, Islamabad)
M.Sc. Applied Physics (Karachi University, Karachi)
email: aqil@pieas.edu.pk

Waqas Ahmed
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Taxila)
email: fac044@pieas.edu.pk
Aftab Ahmed Khattak
M.S. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: aftab@pieas.edu.pk
Shakeel Ahmed
M.S. Systems Engineering (PIEAS, Islamabad)
B.Sc. Electrical Engineering (UET, Peshawar)
email: fac248@pieas.edu.pk
Fatima Tahir
M.S. Systems Engineering (PIEAS, Islamabad)
M.Sc. Electronics (Quaid-i-Azam University, Islamabad)
email: fac248@pieas.edu.pk
Muhammad Rehan
M.S. Systems Engineering (PIEAS, Islamabad)
M.Sc. Electronics (Quaid-i-Azam University, Islamabad)
email: fac249@pieas.edu.pk

FACULTY

Tanveer Abbas
M.Sc. Systems Engineering (PIEAS, Islamabad)
B.E. Electrical Engineering, (NUST, Islamabad)
email: tanveer@pieas.edu.pk

103

104

Department of

Mechanical Engineering

ACADEMIC PROGRAMS
B.S. Mechanical Engineering
This is an eight-semester (48 months) full-time
program covering various aspects of Mechanical
Engineering. The motive of launching B.S.
Mechanical Engineering is to cater the
requirements of public and private sector
organizations. The accreditation of the program
from Pakistan Engineering Council is under
process.
M.S. Mechanical Engineering
This is a five-semester program. The department
has launched its M.S. Mechanical Engineering
program in 2006. The M.S. program comprises
of three streams which include
Mechanical Engineering Design: This
n
area includes the technology for the design
of physical systems and mechanisms. It also
incorporates the application of computers

for engineering design using different
available design software.
n
Computational Solid Mechanics: This
stream of Mechanical Engineering deals
with the analytical modeling and computer
simulation of all types of solid structures in
engineering systems.
n
Computational Fluid Dynamics: This field
centres on the methodology for the
mechanics relevant to the fluids. Different
kinds of software are used for the
computational part.
FACILITIES
Heat Transfer and Fluid Flow
Heat Transfer and Fluid Flow
Laboratory
provides facility for different types of
experiments to the students of various disciplines.
It has variety of equipments present in it where
the students of M.S. programs perform their
experiments and Ph.D. scholars do their research
work. This laboratory is equipped with the
following facilities:
n
Reynold Number Experimental Apparatus
n
Bernoulli Theorem Apparatus
n
Pressure Measurement Bench
n
Comparative Flow Measurement
Apparatus
n
Hydraulic Bench Apparatus
n
Fluid Circuit Friction Apparatus
n
Multi-Pump Test Rig
n
Oil Hydraulic Experimental Apparatuses
n
Pneumatic Training Equipment
n
Thermal Conduction System
n
Electrically Heated Steam Boiler

Mechanical Engineering

INTRODUCTION
Department of Mechanical Engineering (DME) is
playing its part in the advancement of Pakistan
Institute of Engineering and Applied Sciences
(PIEAS) as an institution. The department offers
Ph.D., Master’s and Bachelor programs in
Mechanical Engineering. The department has
classified its activities into three broad areas of
professional concentration. These broad streams
allow the department to have people from
multidisciplinary backgrounds and provide
freedom to choose the path according to their
liking.
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Solar/Heat Source Vapour Turbine
n
Mass and Heat Transfer Unit
n
Double Pipe Heat Exchanger
n
Temperature Measuring Apparatus
n
Free and Forced Convection System
n
Film and Drop Condensation Apparatus
n
Process Feedback control study unit
n

bench testing machine and a recently purchased
data acquisition system. This equipment is capable
of collecting data of strains, temperatures and
displacements etc. from engineering systems.

Mechanical Engineering

Photomechanics Laboratory
Photomechanics Laboratory contains transmission
Computational Mechanics Laboratory
and reflection polariscopes along with their
Computational Mechanics Laboratory (CML) is accessories.
playing its vital role in the development of the
department. It has a variety of licensed software Vibration Laboratory
which is used by the students. Ph.D. scholars and Vibration laboratory is currently being
M.S. students also do their research work in this developed. Presently the laboratory contains
laboratory. It has range of designing and analysis
Vibration Analyzer equipment with DDS Pro
software which include:
Software.
ANSYS 10 (University Advanced)
n
CNC Section
Fluent 6.3 (Educational Edition)
n
Autodesk Inventor 10 (Educational Edition) Computer numerically controlled (CNC) is also
n
Pro/engineer wildfire 3 (Educational available in the department. Students have also
n
indigenously developed machines present in the
Edition)
section.
MATLAB R2007a (Classroom Version)
n
n
EMCO educational lathe machine
CATIA v5r16 (Student Version)
n
n
Indigenously developed machines
Maple 10 (Education Edition)
n
I. PCB (Printed Circuit Board) punching
MSCADMS 2005r2 (Education Edition)
n
SimPack 8.6 (Education Edition)
n
machine
II.2½ axis milling machine
Creep Laboratory
In creep laboratory creep tests are conducted at RESEARCH GROUPS
room temperature using an indigenous apparatus Turbo-Machinery Design and Development
which utilizes bimetallic test specimens and the The group is involved in the design and
electrical potential method.
development of turbo-machinery - a rotating
machinery that extracts or adds energy to fluids.
Data Acquisition Laboratory
Data Acquisition laboratory contains dedicated
equipments for stress analysis using strain gages, a
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:: B.S. Mechanical Engineering - Program Structure ::
Course Code

Course Title

EE-101
PAM-126
PAM-220
CMS-104
CMS-200
ME-101

Computer Fundamentals
Physics-I
Calculus and Analytical Geometry
Composition and Grammar
Applied Chemistry
Engineering Drawing and Graphics

PAM-127
PAM-255
PAM-242
CMS-103
CMS-105
ME-102
ME-103
ME-104

Physics-II
Differential Equations
Linear Algebra
Pakistan Studies
Communication Skills
Engineering Statistics
Workshop Practice
Mechanical Engineering Laboratory-I

CMS-101/CMS-102
CMS-206
EE-151
ME-201
ME-202
ME-203
ME-204

Islamic Studies/Ethics (for Non-Muslims)
Technical Writing
Electrical Engineering
Thermodynamics-I
Engineering Dynamics
Engineering Materials
Mechanical Engineering Laboratory-II

CMS-202
EE-152
ME-205
ME-206
ME-207
ME-208

Engineering Economics
Electronics
Mechanics of Materials-I
Fluid Mechanics-I
Thermodynamics-II
Mechanical Engineering Laboratory-III
Professional Ethics
Probability and Statistics
Analog and Digital Communication
Fluid Mechanics-II
Mechanics of Machines
Manufacturing Process-I
Mechanical Engineering Laboratory-IV

CMS-301
ME-305
ME-306
ME-307
ME-308
ME-310

Principles of Management
Mechanics of Materials-II
Machine Design
Manufacturing Processes-II
Measurement and Instrumentation
Mechanical Engineering Laboratory-V

ME-401
ME-402
ME-403
ME-404
ME-41x
ME-499

CAD/CAM
Control Engineering
Heat and Mass Transfer
Mechanical Engineering Laboratory-VI
Engineering Elective-I
Design Project

CMS-109
ME-405
ME-406
ME-41x
ME-41x
ME-499

Entrepreneurship
Mechanical Vibrations
Mechanical Engineering Laboratory-VII
Engineering Elective-II
Engineering Elective-III
Design Project

11
22
3
3
4
4
5
5
6
76
87
8

Credits
2+1*
3
3
3
2+1*
2+2*
3+1*
2
2
2
3
3
2
1*
2
3
2+1*
3
3
3
1*
3
2+1*
3
3
3
1*
2
2
3
3
3
3
1*
3
5
3
3
2
2*
1+2*
3
3
1*
3
3*

Mechanical Engineering

CMS-207
PAM-267
PAM-360
ME-301
ME-302
ME-303
ME-304

Semester

2
3
1*
3
3
3*

* Represents laboratory work; One Credit hour is equivalent to three laboratory hour
Note: The courses offered by the department in a semester can be changed depending on the availability of teachers
and related facilities and will be notified one week before the start of the semester.
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:: M.S. Mechanical Engineering - Program Structure
Code

Credits

Pre-Requisites

3O

Nil

2O
2O
3C
3C
3+1* IR
3 IR
1C

Nil
Nil
Nil
Nil
Nil
Nil
Nil

Numerical Methods in Engineering
Finite Element Method
Classical Thermodynamics
Mechanical Behaviour of Materials
Kinematics and Dynamics
Solar Devices and Renewable Energy
Advanced Heat Transfer
(Equivalent to: NE-506 Nuclear Heat Transport)
Experimental Stress Analysis
Mechanical Engineering Design
Design of Machine Elements-I
Theory of Elasticity
Nuclear Reactor Analysis
Mechanical Metallurgy
Special Topics in Mechanical Engineering-I**

3C
3O
3C
2+1* O
2+1* O
3O
3O
3O
3O
3C
3O
3 IR
3O
3O

Nil
Nil
Nil
Nil
Nil
Nil
ME-404
ME-401 & ME-402
Nil
Nil
Nil
Nil
Nil
Nil
Instructor’s Conssent

2O
3 IR

Nil
Nil

ME-511
ME-512
ME-513
ME-514
ME-515
ME-518
ME-522
ME-602
ME-604
ME-606
ME-609
ME-610

Computer-Aided Design
Power Plant Systems.
(Equivalent to: NE-510 Nuclear Power Plant Systems
Design of Energy Systems
Computer Aided Analysis
Mechanical Vibrations
Application of Computer Graphics in Engineering
Measurements and Instrumentation
Design of Machine Elements – II
Computer-Aided Design and Manufacturing
Fracture Mechanics
Theory of Plasticity
Boundary Element Method
Theory of Compressible Flow
Turbo-Machinery Theory

3O
3O
2+1* O
3O
2+1* O
3O
3O
3O
3O
3O
3O
3O

ME-691

Special Topics in Mechanical Engineering – II**

3O

ME-518 or ME-501
ME-503
Nil
Nil
2+1* O
ME-518
Nil
ME-505
ME-601
ME-503
ME-402 or ME-404
ME-609 or CME-535
ME-504
Instructor’s Consent

ME-603
ME-605
ME-607
ME-608
ME-611
CME-614
CME-618
CMS-505
NE-612
ME-692
ME-697

Non-Linear Finite Element Method
Microelectromechanical Systems (MEMS)
Finite Element Programming
Plates and Shells
Turbo-Machinery Design
Computational Fluid Dynamics
Turbulence Modelling and Grid Generation
Project Management
Boiling Heat Transfer and Two Phase Flow
Special Topics in Mechanical Engineering III**
MS Thesis Research

3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
6 C

EE-503, ME-503
Nil
ME-503
ME-518, ME-601
ME-610
ME-404
EE-503, ME-404
Nil
ME-404
Instructor’s Consent
Nil

ME-697

M.S. Thesis Research

9C

Nil

ME-404
ME-401
ME-402
ME-516
CME-501
CME-413
NE-501
CMS-501
EE-503
ME-503
ME-504
ME-505
ME-506
ME-507
ME-508
ME-509
ME-501
ME-518
ME-601
NE-505
CME-504
ME-690
ME-403
ME-510

Mechanical Engineering

Course Title

Semester

Applied Themal-hydraulics
Equivalent to:
Heat Transfer
Fluid Flow
Applied Solid Mechanics
Advanced Engineering Mathematics
Fundamentals of Radiation Protection
Fundamentals of Nuclear Engineering
Communication Skills

1
2

3

4
5

Note: A Zero Semester is held prior to the initiation of the regular semesters.

C: Compulsory; O: Optional; IR: Institutional Requitement
The condition of prerequisites may be relaxed in special cases with the consent of course coordinator and instructor.
** May be offered in place of a compulsory or an optional course with the consent of the course coordinator and Instructor
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:: Curriculum - B.S. Mechanical Engineering ::
including: Administrative infra-structure;
Population growth; Water, energy and mineral
resources; Agricultural resources and industrial
infra-structure; Educational problems.; economic
growth pattern and budgetary issues;
Environmental problems; Foreign policy issues.
CMS-104 Composition and Grammar*
Elements of Rhetoric; Modes of Persuasion
(Pathos, Logos, Ethos) Pre-writing techniques
(cubing, looping, mind-maps, brainstorming,
free-writing, narrowing and Focusing); Audience;
Voice; Critical Reading and Analysis; Return to
the Modes of Persuasion; Thesis Statements;
Outlining and Organizing the Essay; Theory of
Introductory Paragraphs (Exigence, Kairos);
Developing the Essay; Paragraphing; Summary
and Paraphrase; Synthesis Essays; Basic
Sentence Analysis/Usage; Basic Sentence
A n a l y s i s / U s a ge ; F i g u r e s o f S p e e c h ;
Satire/Irony; Correct sentences; Paragraph
types including exemplification, narration,
comparison/contrast, cause/effect, and
persuasion; Argumentative Writing; Analysis and
critical thinking practice; Toulmin Model of
Argument; Writer's Position in Argument;
relevance and sufficiency of evidence; value of
truth in argument; Fallacies in argumentation;
C l a i m , S u p p o r t , a n d Wa r r a n t ;
C o u n t e ra r g u m e n t s / Reb u t t a l s ; Re v i s i o n
Techniques and Editing; Peer Reviews Grammar:
sentence elements; sentence types; coordination
& subordination; stative verbs; irregular verbs;
verb tenses; sentence types; fragments; run-ons;
subject-verb agreement; count/non-count nouns;
comparatives/ superlatives; and social modals.
Mechanics: commas, capitalization and
punctuation.
CMS-105 Communication Skills*
Overview and Importance of Effective
Communications; Business Communication and
the Ethical Context; Business Communication and
the Technology Context; Successful Listening;
Communicating in Teams and Mastering Listening
and Nonverbal Communication Skills; Strategies
for Successful Speaking and Successful Listening;
Leading Feel; Logical Fallacies and the Art of
Debate; General principles of Communication;
The Seven C's of Effective Communication;
Format and Layout of Business Documents;
Preparing Effective Business Messages; Good
News; Bad News and Neutral Messages;
Persuasive Written Messages; Writing Resumes
and Application Letters; Interviewing for
Employment and Following Up; Reports;
Proposals and Presentations; Research Process;
Communicating Information Through Visuals;
Short Reports; Formal Reports; Proposals, Oral
Communication; Impromptu & Extempore Talks;
Onion Ring Activity; Individual Talks; Meetings
and Group Dynamics; Member Roles and
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CMS-101 Islamic Studies*
Tauheed: Arguments for the existence and
oneness of Allah; Purpose of creation; Impact of
tauheed on human life. Risalat: Need for
prophets; Finality of Prophethood; Seerat (The
life of the Holy Prophet (S.A.W.); Khutba Hijjatul-Wida; The importance of Sunnah. Aakhirat:
The life after death; The Day of judgement; The
concept of accountability and its impact on daily
life. The Holy Quran: Its revelation and
compilation; Introduction to Aijaaz-ul-Quran and
the principles of Tafseer-ul-Quran; Sura alFatiha; 1st Raku of Sura al-Baqarah; Sura AlHujraat and lessons from Sura Yaseen. Hadith: Its
authenticity and importance; An introduction to
Sihah-i-Sitta; Types of Ahadith; Chehal hadith
(Forty Ahadith). Ibadah: The concept of Ibadah;
Major Ibadaat (Salaat, Saum, Zakat, Hajj and
Jihad). Moral, Social and Political Philosophy of
Islam: The concept of good and evil; Akhlaq-iHasanah, Kasb-i-Halal; Responsibilities of the
head of state; Rights and duties of the citizens.
Applications of Islamic teachings to social and
economic developments of the modern age such
as interest free economy, etc.
CMS-102 Ethics (Non-Muslims)*
Ethics Values, Individualism versus Altruism, Self
Interest, Benevolence, Authority versus Freedom,
Duty to the State, The Private Domain, The
Autonomy of Conscience, Law and Morals, The
Need for Enforcement, Social Justice, Individual
Liberty, Liberty & Equality, Business Ethics,
Benefits of the Profit Motive, Profits before Ethics,
Ethics before Profits, Meta-Ethics and the
problem of Justification, Indefinability of Good,
Validation and Vindication: An Analysis of the
Nature and the Limits of Ethical Arguments,
Prolegomena to a Theory of the Moral Criterion,
Moral and Non-moral Values: A Study in the First
Principles of Axiology, War and Peace, The
Golden rule of Ethics, Compassion, Apology,
Social justice.
CMS-103 Pakistan Studies*
Important geological and geographical features
of Pakistan; Pakistan's geographical location in a
regional and global perspective. Earliest human
settlements in Pakistan; The Indus Valley
civilization; Aryan settlement and the Gandhara
civilization; The advent of Islam in Pakistan; The
work of Al-Beruni and early sufi-savants in
Pakistani lands. The British domination and its
causes; Brief chronology of the freedom
movement; The founding documents of Pakistan
including Allama Iqbal's 1930 Allahabad
address, the Lahore Resolution of 23rd March
1940, and Quaid-i-Azam's presidential address
to the Constituent Assembly of Pakistan. Political
and constitutional phases in Pakistan since 1947;
Important features of the 1973 constitution and
its current status. Current issues in Pakistan
* Cross-listed from other department
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Leadership in Groups; Communicating in Teams;
Mastering Listening; Nonverbal Communication
Skills; Strategies for Business and Group
Meetings; Preparation for Presentations;
Planning, writing, and Completing Oral
Presentations; Strategies for Successful Speaking
and Successful Listening.
CMS-105 Communication Skills*
Overview and Importance of Effective
Communications, Business Communication and the
Ethical Context, Business Communication and the
Technology Context, Successful Listening,
Communicating in Teams. and Mastering Listening
and Nonverbal Communication Skills, Strategies
for Successful Speaking and Successful Listening,
Leading by Feel, Logical Fallacies and the Art of
Debate, General principles of Communication,
The Seven C's of Effective Communication, Format
and Layout of Business Documents, Preparing
Effective Business Messages, Good News, Bad
News and Neutral Messages, Persuasive Written
Messages, Writing Resumes and Application
Letters, Interviewing for Employment and
Following Up, Reports, Proposals and
Presentations, Research Process, Communicating
Information Through Visuals, Short Reports,
Formal Reports, Proposals, Oral Communication,
Impromptu & Extempore Talks , Onion Ring
Activity, Individual Talks, Meetings and Group
Dynamics, Member Roles and Leadership in
Groups, Member Roles and Leadership in
Groups, Communicating in Teams., Mastering
Listening, Nonverbal Communication Skills,
Strategies for Business and Group Meetings,
Preparation for Presentations, Planning, writing,
and Completing Oral Presentations, Strategies
for Successful Speaking and Successful Listening.
CMS-106 Technical Writing*
Overview of the Field, Manuals and Handbooks,
Technical Reports, Technical Articles, Technical
Sales Literature, Technical Training Material,
Technical Presentations, Educational Textbooks,
Software Documentation, Outline and Design,
The Requirement, Specification, The Outline
Design, Sources of Information, Library
Classifications, Contacts, Meetings, Information
Gathering, Verbal Information, Visual
Information, The Synopsis, The Work Schedule,
Costing, Development Phase: First Draft, Style of
Writing, Technical Vetting, Editing, Final Draft,
Commercial Books, Production Phase: Camera
Copy, Proofreading, Printing; Illustrations:
Technical Illustrations, Diagram/Line Illustrations,
Perspective Drawings, Half-tones, Validating
Illustrations, Miscellaneous Topics: Materials and
Equipment, Translations, Abstracting and
Abridging, Indexing, Development of a
Documentation Syste, Diagnostic/Maintenance
Documentation, Network Planning, Copyright,
Contracts.

CMS-109 Entrepreneurship*
I n t ro d u c t i o n t o e n t r e p r e n e u r s h i p,
Entrepreneurial Process; Business Opportunity
Identification; Market Assessment; Financing the
Emerging Firm; New Product Innovation;
Technology Commercialization; Business Plan
Development; Strategy and Entrepreneurship;
Managing the growing firm.
CMS-202 Engineering Economics*
Principles of Engineering Economy; Cost
Concepts and Design Economics; Time Value of
Money; Applications of Time-Money
Relationships (MARR, PW, FW, AW, IRR, ERR and
Payback period methods); Comparison
Methods; Depreciation; Cost Estimation
Techniques; Replacement Analysis; Taxes;
Inflation; Sensitivity Analysis; Software-Related
Decision Making.
CMS-202 Professional Ethicss*
Ethical Concepts and Principles; Understanding
the Codes of Conduct; Caring for Company
Assets; Avoiding Conflicts of Interest;
Confidential Information and Intellectual
Property;
Business Gifts and Hospitality;
Electronic Communications; Antitrust and Fair
Competition; Ethics in Research, Documentation
and Treatment of Research Data; Reporting and
Assistance; Deception; Harassment and Bullying;
Privacy and Confidentiality; Cultural Conflicts;
Misunderstanding and misusing Jokes, Innuendos,
and Banter at work; Lack of Stewardship of
Company Assets (funds, physical property,
intellectual property); Cheating and Plagiarism,
Students and Researchers; Identifying and
Resolving Ethical Dilemmas; Need for and
Characteristics of a Corporate-level Ethics
Program; Best Practices in the Development of
Code of Ethics; Embedding an Ethics Policy (and
Code) into the day to day working of an
Organization; Training Methods; Characteristics
of an Effective Corporate Ethics Program;
Corporate Social Responsibilities.
CMS-301 Principles of Management*
Introduction to Management and Organizations;
Organizational Vision, Mission and Strategies;
Organizational Culture; Socially Responsible
Organizations; Foundations of Planning;
Planning Tools and Techniques; Organizational
Structure and Design; Human Resource
Management; Foundations of Behavior;
Leadership and Motivation; Operations and
Value Chain Management; Performance
Management; Project Portfolio Management
System; Project Networks; Scheduling; Resource
Allocation and Resource Leveling; Project
Execution and Controlling; Introduction to
PMBOK. Controlling; Introduction to PMBOK.
PAM-126 Physics-I*
Measurement; motion in one-dimension; motion
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Matrices and Their Properties; Elementary Row
Operations; Echelon Forms; Gaussian elimination
method; Gauss-Jordan method; Rank and Inverse
of a Matrix; Determinants; Vector Spaces; Linear
Combination; Linear Transformation; Eigenvalues
and Eigenvectors; Orthogonality and Least
Squares; Symmetric Matrices and Quadratic
Forms.
PAM-255 Differential Equations*
Review of First Order Differential Equation;
Mathematical Modeling with Differential
Equation; Higher Order Differential Equations;
Homogeneous Equations with Constant
Coefficients; Linear Independence and
Wronskian; Characteristic Equations and Types of
Roots; Non-homogeneous Differential Equations;
Method of Undetermined Coefficients; Method of
Variation of Parameters; System of Linear
Differential Equations; Eigen Value Method;
Series Solution of Second Order Differential
Equations; Solution of Differential Equations
Using Laplace Transform.
PAM-267 Probability and Statisticss*
Introduction to Statistics; Samples and
Populations; Role of Probability; Measures of
Central Tendency; Measures of Dispersion;
Graphical Methods of Data Description;
Concepts of Probability; Set Theory and Sample
Spaces; Probability Axioms; Independent Events
Permutations, Combinations; Joint Probability;
Conditional Probability; Bayes' Rule; Sequential
Experiments; Probability Law; Continuous and
Discrete Random Variables; Probability Density
and Cumulative Distribution Functions; Expected
Values and Variance; Functions of a Random
Variable, Chebyshev Inequalities; Moments and
Characteristic Functions; Multiple Random
Variables; Joints Distribution and its Properties;
Joint Density and its Properties; Conditional
Distribution and Density; Functions of Multiple
Random Variables; Sum of Random Variables;
Long Term Averages; Basic Random Processes;
Stationarity and Independence; Correlation
Functions; Power Spectral Density; Gaussian,
Poisson and Markov Processes.
PAM-360 Numerical Methods*
Introduction to Numerical Methods and Numerical
Analysis; Concept of Error, Accuracy and
Stability; Root Finding in one Dimension; Systems
of Linear Equations; Interpolation; Numerical
Integration; Numerical Solution of Differential
Equations; System of Differential Equations.
Processes.
EE-101 Computer Fundamentals*
Fundamentals of computer hardware and
software; introduction to programming in C; data
types; input and output operators; arithmetic
operators; operator precedence; relational
operators; conditional statements (if, if-else, and
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in two and three-dimensions; force and Newton's
laws, applications of Newton's laws; momentum;
system of particles; rotational kinematics,
rotational dynamics; angular momentum; energy,
work and power; potential energy; conservation
of energy; gravitation; fluid statics; fluid
dynamics; oscillations, wave motion, sound waves;
thermodynamics; nature and propagation of
light, spherical mirrors and lenses, interference,
diffraction, grating and spectra, polarization;
nature of matter.
PAM-126 Physics-II*
Charges & Coulomb's Law; The electric field;
Gauss's law; electric potential energy and
electric potential; electrical properties of
materials; capacitance; DC-circuits; magnetic
field; magnetic properties of materials; magnetic
field of current; Faraday's law of induction;
inductance; alternating current circuits; Maxwell's
equations and electromagnetic waves;
conductors, semiconductors, insulators and super
conductors; energy band theory; N- and P-type
semi conductors; diffusion current; drift
generation; Recombination; PN-Junction; diode
equation; Wave mechanics; electrons in potential
wells; atomic physics, hydrogen atom; the atom
and the nucleus; nuclear properties.
CME-200 Applied Chemistry*
Atomic and Molecular Structure; Thermodynamics;
Chemical Equilibrium and Dynamics; Phase
Equilibrium and Phase Rule; Polymers, Resins,
Plastics and Elastomers; Composite Materials;
Metallurgy of Copper, Iron and Aluminum etc; Steel
Manufacturing; Crystal Structures; Structures of
Solids; Ceramics; Refractories; Electrochemistry;
Battery and Battery Technologies; Corrosion;
Lubricants; Protective Coating; Fuel and
Combustion; Environmental Chemistry and Pollution
Control; Instrumental Techniques in Chemistry.
PAM-220 Calculus and Analytic Geometry*
Functions, Limits and Continuity; Derivatives and
its Applications; Rules of Differentiation; Implicit
Differentiation; Extreme Values of Functions;
Mean Value Theorem; Linearization and
Differentials; Newton's Method; Integration and
its Applications; Indefinite integrals; Rules of
Integration; Riemann Sum; Definite Integrals;
Improper Integrals; Integration by Parts; Partial
Fractions; Trigonometric Substitution; L Hospital
Rule; First Order Differential Equations; Linear
Equation with Variable Coefficients; Separable
Equations; Exact Equation and Integrating Factor;
The Existence and Uniqueness Theorem; Infinite
Series; Limits of Sequence of Numbers; Series of
Non-negative Terms; Power Series; Taylor and
Maclaurin Series; Application of Power Series;
Fourier Series; Fourier Cosine and Sine Series.
PAM-242 Linear Algebra*
System of Linear equations; Introduction to
* Cross-listed from other department
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switch statements); loop statements (for, while,
do-while statements); pointers; file handling and
structures.
ME-401 CAD/CAM
CAD: Fundamentals of CAD, Hardware in CAD,
Computer Graphics software and data base,
Mathematical elements of CAD, Finite Element
analysis.CAM: Conventional Numerical Control,
NC part programming, Computer controls in NC.
ME-101 Engineering Drawing and Graphics
CADIntroduction, Types of lines, lettering,
dimensioning, use of pencil and drawing
instruments, planning of drawing sheet; Types of
projections, orthographic projections, plane of
projections, quadrants, projection of points and
straight lines, examples with different quadrants,
traces of a line, true length of a line, inclination to
the planes, projection of oblique and auxiliary
planes; Loci of points and generated curves. Loci
of points and straight lines. cycloid, epicycloid,
involute, archemedian spiral; development of
solids. types of solids: polyhedra, solids of
revolution, prism, pyramid, cylinder, cone,
sphere; intersection of surfaces. Intersection of
various solids; projection of solids. projection of
various solids in simple position and inclined
positions; section of solids, true shape of section
on auxiliary plane of various solids. Isometric and
pictorial projections of solids/machine parts,
making of freehand sketches from solid objects
and from orthographic projections. Sections of
joints, screw thread systems, nuts and bolts, keys
and cotter, coupling and simple bearings, pipe
connections and engine details, preparation of
assembly drawings.
ME-102 Engineering Statics
Force System. Force, rectangular components,
moment, couples, resultant of forces, moments
and couples (two and three dimensional systems).
Equilibrium. Mechanical systems, isolation and
equilibrium equations for two and three
dimensional systems. Free body diagram, two
force and three force members. Structures. Plane
trusses, method of joints, method of sections,
frames and machine analysis. Forces in beams
and cables. Friction. Types of friction, dry friction,
application of friction.
ME-103 Workshop Practice
Fitter Shop: Assembly/disassembly of basic
mechanical components, e.g. bearings, keys,
belts, etc. Basic Processes in Wood Work Shop:
Timber, its defects and preservation methods,
different types of wood joints. Basics of Electric
Shop: Types and uses of cables. Study of
household electrical appliances. Functions of
Forge & Foundry Shop: Brief introduction, tools
and accessories, furnace types, heat treatment
furnaces. Carbon dioxide casting. Machine Shop:
Introduction to machine tools, basic lathe

operations including turning, facing, screw
cutting. Welding: Introduction to soldering,
brazing and welding, brief details of gas, and
electric arc welding. Students will be assigned
practical jobs in various workshops.
ME-201 Engineering Dynamics
Kinematics of Particles. Rectilinear motion, plane
curvilinear motion, rectangular coordinates,
normal and tangential coordinates, polar
coordinates; Kinetics of Particles. Force, mass,
and acceleration, Newton's second law of
motion, equations of motion, kinetic diagrams,
rectilinear motion, curvilinear motion. Work and
energy, potential energy. Impulse and
momentum, conservation of momentum; Plane
Kinematics of Rigid Bodies. Angular motion
relations, absolute motion, relative velocity,
instantaneous center of zero velocity, relative
acceleration; Plane Kinetics of Rigid Bodies:
Force, mass, and acceleration, equation of
motion, translation, fixed axis rotation, general
plane motion, work and energy relationship,
impulse and momentum equation.
ME-202 Thermodynamics-I
Basic concepts, system and control volume,
working substance, heat and work, state and
properties, Thermodynamic process and cycle,
First law of thermodynamics, 1st law for a cycle,
1st law for state change, Internal energy,
enthalpy, specific heats. Ideal gas laws,
equations of state. Properties of pure
substances. Phase diagram, use of steam tables.
Thermodynamic processes relationship. Constant
volume, constant pressure, constant temperature,
constant enthalpy and general law processes.
Steady state and steady flow process, uniform
state and uniform flow processes. Steady flow
energy equation and steady flow devices.
Second law of thermodynamics, definitions, its
applications. Reversible and irreversible
processes. Carnot cycle and thermodynamic
temperature scale, Concept of entropy and its
application to flow and non-flow processes.
Enthalpy-entropy diagrams of working fluids.
Thermodynamic cycles, efficiencies, and their
applications. Idealized P-V and T-S diagrams of
cycles. Rankine cycle and its application.
Difference between direct and reversed cycles.
Concept of open and closed cycles.
ME-203 Engineering Materials
Structure of Metals Crystalline structure of
metals, allotropy. Crystallographic planes,
mechanisms in metals, slip and slip systems,
dislocation, twinning, yield phenomenon and
strain aging, Bauschinger effect. Metals and
Alloy Systems. Production of iron, wrought iron,
cast iron. Production of steel and its classification,
ferrite, austenite, S-iron, cementite, pearlite,
martensite, bainite, etc. Iron-carbon phase
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ME-308 Measurements and Instrumentation
Significance of measurement, planning of
experiments, general measurement system,
calibration, static and dynamic measurement
sensitivity, range, accuracy precision,
repeatability, and uncertainty of instruments,
measurement errors. Instruments for measurement
of length, force, torque, frequency, pressure, flow
and temperature. Introduction to data acquisition
through computers. A/D and D/A converters.
analysis.
ME-206 Fluid Mechanics-I
Fluid statics. Absolute, gage and vacuum
pressures, difference between static and dynamic
pressure. Pressure gradient, manometery and
Bourdon gage, hydrostatic pressure, forces on
plane and curved surfaces, buoyancy and
stability. Integral relations for a control volume
and incompressible flow. Reynold's transport
theorem. Ber noulli's theorem, integral
conservation equations of mass, linear momentum,
angular momentum and energy and their
applications. Total and static pressure. Impact of
jets on curved surfaces. Differential relations for a
fluid particle. Differential equations of mass,
linear momentum, angular momentum and energy
conservation. Introduction to navier-stokes
equations, potential flow theory, stream function,
stream lines and stream tube. Dimensional
analysis, similitude and its applications viscous
flow in ducts. Steady, quasi-steady and unsteady
flow, underdeveloped and fully developed,
laminar and turbulent flow, flow between parallel
plates, flow in tubes, losses in pipes, moody's chart
and pumping power.
ME-207 Thermodynamics-II
Incompressible flow machines, hydraulic turbines,
Introduction to hydraulic system, hydraulic fluids,
hydraulic circuits, actuators. Hydraulic pumps and
motors, their performance characteristics,
efficiency and similarity laws. Hydraulic presses,
lifts and jacks. Hydraulic cranes, accumulators,
and intensifiers. Hydraulic couplings, rams and
hydraulic systems of earth-moving machinery.
Compressible Flow, mass, momentum and energy
conservation equations of compressible flow.
Adiabatic, isentropic flow, converging and
diverging nozzles and diffusers. Boundary Layer
Flow. Boundary layer equations, flat plate
boundary layer, effect of pressure gradient,
separation and wake, lift and drag of immersed
bodies. Airfoil theory; numerical analysis.
Introduction to CFD.
ME-303 Manufacturing Processes-I
Forming & Shaping Processes and Equipment.
Rolling. Flat rolling, rolling mills, shapes rolling,
production of seam less tubing and piping.
Extrusion and Drawing. Hot and cold extrusion,
Extrusion and drawing equipment, Hydrostatic
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diagram, alloying elements and their effect on
the properties of alloy steel. Refining of copper,
aluminum and zinc. Aluminum alloys, zinc alloys,
copper alloys, brass and bronzes. Metals and
alloys for special application. Corrosion of
metals anti-corrosive coatings and paints.
Material Forms and Designation. Heat treatment
critical temp, transformation on heating/cooling,
annealing, normalizing, tempering, quenching,
austempering, hardening, rolling processes and
production of various steel sections such a billet,
bar, rod, channel, Roll load calculation, British
standards and ASTM standard specification on
iron/steel. Composition, properties and users of
plastics, rubber, ceramics, fiberglass, composite
materials and polymers. Polymers. Molecular
structure, bonding & classification of polymer
compounding, forming operations etc, plastics.
Ceramics and Refractories. Ceramic bonding,
properties, ceramics material, crystalline and
amorphous, silica, tetrahedra, glass etc,
refractory materials and their types. Introduction
to Composite Materials. Material failure
analysis.
ME-205 Mechanics of Materials-II
Basic Mechanical properties of materials, tensile,
compressive and shear stress and strain, Hooke's
law, stress strain relationship, thermal stresses.
Moments of inertia, shearing force and bending
moment, pure bending of beams, shear stresses
in beams, deflection of beams. Torsion of circular
bars, hollow and compound shafts. Strain energy,
theory of columns.
ME-302 Mechanics of Machines
Friction between un-lubricated surfaces, motion
on inclined plane, screw threads and efficiency,
friction of pivot, collar and conical bearings,
cone, plate and centrifugal clutch, belts and rope
drives, chains and sprockets, bands and shoe
brakes. Dead weight and spring loaded
governors, effort and power, sensitivity,
controlling force and stability. Gyroscope,
gyroscopic stabilization. Geometry of gears,
conditions for transmission of constant velocity
ratio, velocity of sliding, path of contact, arc of
contact, interference, simple and compound gear
trains, epicyclic trains, compound epicyclic trains,
torque on gear trains. Theory and applications
of dynamometers. Dynamics of engine
mechanism/slider-crank mechanism. Velocity
and acceleration of piston, angular velocity,
acceleration. Forces and couples transmitted in a
direct acting engine, velocity and acceleration
diagrams, turning moment diagram, fluctuation
of energy and speed. Flywheels, valve diagrams
and valve gears, steering gears. Types of cams
and followers, motion for a given cam profile.
Balancing of rotating and reciprocating masses,
balancing of in-line engines, V-engines, radial
engines, balancing machines.
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extrusion. Sheet Metal Forming. Sheet metal
characteristics, formability of sheet metals,
bending sheet and plate, tube bending &
forming, deep drawing, supper plastic forming,
explosive forming, equipment for sheet metal
forming. Forming & Shaping Plastics & Composite
Materials. Extrusion, injection molding, blow
molding, thermo-forming, processing elastomers,
processing reinforcer plastics, manufacturing
honeycomb material, processing metal matrix
and ceramic matrix composites. Joining Process &
Equipment. Fusion welding process: Oxy-fuel gas
welding, arc welding, electrodes, thermite
welding, electron beam welding. Solid State
welding process: Cold welding, ultrasonic
welding, friction welding, resistance welding.
Weld quality weldability, weld design and
process selection, brazing, soldering, adhesive
bonding, joining plastics. Metal Casting Process &
Equipment. Molding and molding sands,
classification of foundry process, casting and its
types, pattern and pattern making, core and core
making, furnaces, crucibles, molding tools and
foundry equipment. Powder Metallurgy.
Production of metal powders, compaction,
sintering, design considerations. Surface
Treatment, Coating and Cleaning. Mechanical
surface treatment and coating, painting and its
testing, thermal spraying, vapor deposition,
electroplating and electro forming, anodizing,
hot dipping, surface texturing and cleaning.
ME-305 Mechanics of Materials-II
Plane stress and strain, principal stresses and
strains, Mohr's circle for stress and strain, theories
of failure. Yield, fatigue and creep. Hardness,
stress concentration. Deflection and stresses, thin
and thick curved bars, thin walled pressure
vessels, thick cylinders. Photoelasticity. Strain
gauges. Castigliano's theorem, Analysis of
statically indeterminate beams, double
integration method, superposition method, virtual
work and its application. Introduction to fracture
mechanics, toughness, critical stress intensity
factor..
ME-307 Manufacturing Processes-II
FMaterial Removal. Mechanics of chips
formation, types of chips produced, forces and
pressures involved, surface finishing and
integrity, machinability. Calculation of material
removal rate. Cutting Tools. Single point tool
geometry, mill cutters, factors which affect tool
life, tool life relationships, tool materials, types
and properties of cutting fluids. Machine
Processes for Producing Various Shapes. Milling
operation, milling machines, planning and
shaping, broaching and broaching machines,
gear manufacturing machining. Abrasive
Machining & Finishing Operations. Abrasive,
bonded abrasives (grinding wheels), grinding
process, grinding fluids, design considerations for

grinding, ultrasonic machining. Non Conventional
Machining Process. Machining, electrochemical,
electrical–discharge machining, wire EDM
Control of Machine Tools. Machine tools control,
numerical control system, sequence control, PLC,
servo copying, Computerized Numerical Control.
(CNC), adaptive control, programming for
numerical control Jigs & Fixtures. General design
principle, elements of jig, locating devices and
clamping devices. Computer Integrated
Manufacturing System. Manufacturing system,
Computer Integrated Manufacturing (CIM),
Computer Aided Manufacturing (CAM),
computer simulation of manufacturing process
and system, group technology, Flexible
Manufacturing System (FMS), Artificial
Intelligence (AI), Cellular manufacturing.
Introduction to Process Planning
ME-402 Control Engineering
Basic Concepts. System, control system, input,
output, open-loop and closed loop control
systems, elements of a general control system,
examples of control system. Mathematical
Modeling of Physical System. Operational
notation, grounded chair representation, series
parallel laws, equations of motion for spring
mass damper systems, levered system, rotational
system, geared system, electrical components
and R.L.C circuits, electrical analogies for
mechanical systems, scale factors, thermal
systems and fluid system. Transfer Functions and
Systems Response. Review of Laplace transform,
impulse, step and ramp functions, concept of
transfer functions of common components, block
diagram algebra, signal flow graphs, impulse,
step, and ramp response of first and second
order systems, characterization of response
(time constant, gain, overshoot, rise time, setting
time, steady state error, etc.) relation of system
response to location of system poles and zeros.
Stability of Control System. Concept of stability,
Routh Hurwitz criterion. Root locus Methods and
its Use in Control System Design Introduction to
Digital Control.
ME-403 Heat and Mass Transfer
Conduction, Heat equation, Fourier's law, one
dimensional steady state heat conduction
through plane and composite walls, cylinders
and spheres with and without heat generating
sources. Conduction heat transfer through
extended surfaces, transient conduction, heat
t ra n s f e r l u m p e d c a p a c i t a n c e m e t h o d .
Convection, Newton's law of cooling, boundary
layer, Natural (free) and forced convection heat
transfer. Coefficient of heat transfer for free
and forced convection, Effect of laminar
transition and turbulent flow on coefficient of
heat transfer, flow over flat plates. Heat transfer
through pipes and ducts flows. Critical thickness
of insulation, Non-dimensional parameters
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flame stabilization. Gas turbine and jet engine
power plants, Diesel engine power plant
Combined heat and power plants (CHP), Hydroelectric power plants. Renewable Energy Power
Plants: Power plants using Renewable energy,
Other and Emerging Power Plants: Nuclear
energy power plants, Fuel cells technology.
Environmental impacts of power plants.
ME-412 IC Engines
Engine classification, Combustion, real engine
cycle. Working principles of SI and CI engines,
Ignition delay and combustion phases. Testing and
performance characteristics of petrol and diesel
engines under variable condition of load and
speed. Knocking characteristics, Octane and
Cetane numbers, engine valve timing and ignition
advance and retard, Pressure-crank angle
diagram. Working principle of turbo- charged
engine, its performance characteristics and
comparison with naturally aspirated engine of
equal power. Engine emissions and their control
through in-cylinder and out-cylinder techniques.
Exhaust gas recirculation (EGR) system. Thermal
reactor and catalytic converters. Trade off of
NOx and HC emissions. Fuel injected petrol engine
and its performance, advantages over
conventional petrol engine. Engine performance
under part cut-out conditions and fuel savings
Introduction to duel fuel / multi fuel engines, CNG
engines. Engine lubrication and lubricants, fuel
additives.
ME-413 Renewable Energy Sources
Introduction to types of renewable energy, solar
energy, wind energy, geothermal energy, ocean
thermal energy, tidal wave and geothermal
energy, biomass energy. Fuel cell and heat pump
systems, energy efficiency issues and energy
storage. Potential of using renewable energy
resources as supplement of conventional energy
resources. Renewable and non-renewable
energies used as hybrid energy systems, Modern
renewable energy plants. Wind energy, wind
turbine design specifications, compatible electric
generators and major operational issues of the
wind mill for electric power generation. Wind mills
design usage for pumping water. Biomass energy
conversion methods, detailed description of
biomass energy conversion plant, operational and
maintenance problems and their remedies.
ME-414 Mechanical Engineering Design and
Analysis
Philosophy and concept of engineering design,
Engineering creativity, phases and procedures in
design, Management of engineering projects,
Modeling and Similitude, Optimization and
reliability, Application of Industrial Design Codes
ME-415 Finite Element Method
Introduction: Stress analysis by FEM, Variational
Principles, Rayleigh Ritz Methods, Coordinate
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related to heat transfer and their applications.
shear stress, friction coefficient for fully
developed flow. Reynolds analogy. Radiation,
Stefan Boltzmann's law, black body radiation,
absorbtivity, reflectivity, transmissivity. Wien's
law, Kirchoff's law, grey body radiation.
Radiation shape factor and its applications.
Mass Transfer. Fick's law and its application,
Analogy between momentum, heat and mass
transfer; f-factors. Heat Exc hangers.
Classification, overall heat transfer co-efficient.
LMTD and NTU methods.
ME-403 Heat and Mass Transfer
Oscillatory motion. Elements of vibrating system,
Harmonic motion, periodic motion, vibration
terminology. Single degree of freedom systems.
Equation of motion: Newton's method, energy
method, undamped free vibration, viscously
damped free vibration, logarithmic decrement,
harmonically excited vibration, vibration
isolation, vibration measuring instruments. Two
degree of freedom systems. Normal modes of
vibration, coordinate coupling, forced harmonic
vibration, vibration absorber, vibration damper.
Orthogonality conditions. Vibration of Elastic
Bodies. Free and forced vibration of cables and
uniform bars, free and forced lateral vibrations
of simply supported thin beams, torsional
vibration of circular shafts with single rotor and
two rotors, critical speed of rotating shafts.
Finding natural frequencies: Rayliegh method
and Holzer method. Electrical and Mechanical
analogies.
ME-104 Mechanical Engineering Laboratory-I
Experiments in Engineering Mechanics.
ME-204 Mechanical Engineering Laboratory-II
Experiments in Thermodynamics-I
ME-208 Mechanical Engineering Laboratory-III
Experiments in Fluid Mechanics-I,
Thermodynamics-II, Mechanics of Materials-I.
ME-304 Mechanical Engineering Laboratory-IV
Experiments in Fluid Mechanics-I Mechanics of
Machines, Manufacturing Processes-I,
ME-310 Mechanical Engineering Laboratory-V
Experiments in manufacturing Processes-II,
Mechanics of Materials-II, Heat and Mass
Transfer
ME-404 Mechanical Engineering Laboratory-VI
Experiments in Control Engineering, Elective-I
ME-406 Mechanical Engineering Laboratory-VII
Experiments in Elective courses I and II
ME-411 Power Plants
Conventional Power Plants: Thermodynamics
review, fossil fuel steam generator, Brayton cycle,
Open and closed cycle power plants, combined
cycle power plants, Combustion chamber
configuration, Fuel injection system, combustion,
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Transformation, Isoparametric Formulation,
Solution of eigen-value problems, Boundary
value problems, Discretized Time Dependent
problems.
ME-416 Tribology
Friction, wear mechanism, wear debris
classification, surface roughness, friction and
wear measurement techniques, lubrication of
sliding and rolling parts. Types of lubricants,
grades and their properties; theories of
lubrication, oil whirl, Hydrodynamic and elastohydrodynamics lubrication of journal bearing.
Solid lubricants, self lubricating fuel, tribology in
manufacturing, tribology in automobiles.
ME-417 Aerodynamics
Introduction, aerodynamics of incompressible
flow, compressible and ideal fluid flow, Airfoil
theory, Finite wing aerodynamics, blade element
theory and aircraft propellers, Cascade
aerodynamics, Jet propulsion, Intake and Nozzle
p e r f o r m a n c e, A i r c r a f t p e r f o r m a n c e
measurement.
ME-418 Gas Dynamics
Basic governing laws of conservation of mass,
momentum and energy, limitations. Sub-sonic and
supersonic gas flow. Mach number and Mach
angle. Isentropic Flow and Applications;
Operation of nozzles under varying pressure
ratios. Normal and oblique shocks, PrandtlMeyer compression and expansion with
applications. Rayleigh flow and Fanno flow,
Busemann's shock polar diagram.
ME-419 Computational Fluid Dynamics
Introduction, Types of ordinary and partial

differential equations, solution of equation sets,
Boundary value and initial value problems,
Control volume approach, Time stepping,
Accuracy stability, Consistency, Linearization,
Diffusion, Turbulence modeling, Examples of
external flow across various configurations,
Internal flow through pipes, ducts.
EE-151 Electrical Engineering*
Introduction to DC Circuits: Series and parallel
circuits, DC circuit analysis. Theory of Alternating
Current. Series and parallel circuits, resistance,
inductance and capacitance of AC circuits,
power factor, resonance in RLC circuits, single
phase and polyphase circuits. Power and power
factor measurement, current and voltage
relationship in phase and line circuits. Types,
characteristics and testing of AC motors, motor
starters and switch gears, electric traction and
braking, solenoids. Transformers. Voltage and
current relationship of primary and secondary
types of transformers, losses and efficiency.
Generators and motors. Types, construction and
characteristics. Motor starters. Testing and
efficiency of machines.ducts.
EE-152 Electrical Engineering*
Part-1: Semiconductors, rectifiers, transistors,
relays, Operational Amplifiers; Part-2: Number
systems, Boolean Algebra, gates. Combinational
logic (adders, comparators, decoders,
multiplexers, etc.) Sequential logic (flip-flops,
registers, counters, ROM, PROM, EPROM).
Microprocessors (registers; ALU; CU; memory,
address, data and control buses). ADC and DAC.
Micro-controllers.uits
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ME-401 Heat Transfer
Steady-state conduction, 1D, 2D conduction,
Transient conduction, 1D systems, Semi-infinite
geometry, Free Convection, Heat Transfer
Correlations, Forced Convection, Surface
roughness effects, Heat Exchangers, Radiation
Heat Transfer.
ME-402 Fluid Flow
Fundamental laws of fluid flow; Continuity
equation, Bernoulli's equation, Frictional flow and
pressure losses; Concept of different types of
flow, Laminar and Turbulent flow, Reynolds's
number, Pressure and flow measurements.
ME-403 Computer-Aided Design
Introduction to Drawing and drafting, Hands-on
practice on available engineering drawing
software, Methods of obtaining design of various
components, Wire frame models, Solid modelling.
In this course, the students will be required to
finally design an assembly of a machine
component using available engineering design
software.

ME-404 Applied Thermal Hydraulics
Fundamentals of fluid statics, Integral &
differential relations of fluid flow, dimensional
analysis, viscous flow, Introduction to
compressible flow, boundary layer flow,
Conduction, Heat transfer correlations, free &
forced convection, radiation, heat exchangers.
ME-501 Mechanical Engineering Design
Engineering design fundamentals, Material
selection in design, Load determination, Static
failure, Fatigue failure and failure theories.
Design of machine elements such as shafts, keys,
couplings, gears, bearings and springs.
ME-503 Finite Element Method
General concepts of FEM, Galerkin/ weighted
residual method, Rayleigh-Ritz/ variational
method, Shape functions, Isoparametric
elements, 1D problems: trusses, beams and
frames, 2D problems: plane stress, plane strain
and axisymmetric problems., 3D stress analysis,
Heat transfer, Fluid flow problems, Numerical
integration: Gaussian quadrature, Reduced
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solar energy components used in the heating and
cooling of buildings as well as hot water heating
devices. Theoretical consideration of thermal
storage devices, solar collectors and solaraugmented heat pumps, approximate techniques
and other research topics.
ME-508 Advanced Heat Transfer
Comprehensive treatment of conduction,
convection (including boiling and condensation),
and radiation heat transfer. Thermal system
design and performance (including heat
exchangers), Emphasis is on physical and
mathematical modelling of engineering systems
for application of modern analytical and
computational solution methods.
ME-509 Experimental Stress Analysis
Fundamental concepts of electrical resistance
strain gages, Performance characteristics of
strain gage circuits and stain indicators, Gage
selecting criteria, Rosette analysis, Some special
applications of strain gages, Theory of
photoelasticity, Polariscope techniques, Two and
three dimensional photoelastic stress analysis,
Birefringent coating, Photoelastic materials, Some
experiments related to strain gages and
photelasticity, Introduction to brittle coating and
Moiré method.
ME-510 Power Plant Systems
Layout of thermal power plants; Containment
buildings; Primary containment vessels; Structure
of reactor core; and mechanical stress in various
structures. Description and analysis of power
plant systems and components including steam
generator, steam dryer and separator,
pressurizer, reheater, heat exchanger, condenser,
demineralizer, pumps, turbine, generator, cooling
tower; Auxiliary cooling systems. Fuel handling
mechanisms; Control and mechanisms.; Radwaste
systems; Electrical Systems; Reactor grid
interface and load following. Basic considerations
in nuclear plant design; Components of nuclear
power cost; Economic comparison of nuclear and
fossil fuelled plants; Dual and multipurpose
nuclear power plants; Future trends in nuclear
power cost.
ME-511 Design of Energy Systems
Basic concepts of fluid mechanics and heat
transfer to a wide variety of energy system
components such as heat exchangers, pumps,
fans, and bearings. Design and analysis
techniques including modelling and simulation
methods are developed for energy systems such
as piping networks and refrigeration units.
ME-512 Computer-Aided Analysis
Introduction to engineering analysis software,
Analysis of solids: Stress and Structural analysis,
Thermal stress analysis, Analysis of heat transfer
and fluid flow problems.
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integration, The Patch test, Finite element error
analysis, Error estimates, Convergence and
accuracy of solutions, Infinite and singularity
elements, Time Dependant problems, Semidiscrete FEM, Time approximations, Computer
implementation.
ME-504 Classical Thermodynamics
Basic concepts and definitions, Properties of pure
substance, work and Heat, First and second law
of thermodynamics, Entropy, Irreversibility and
availability, Power and refrigeration cycles.
Evaluation of effects of various parameters on
thermal efficiency of the system.
ME-505 Mechanical Behaviour of Materials
Engineering stresses and strains, True stresses and
strains, Methods of obtaining stress-strain curves,
Procedures of performing tension, compression
and hardness experiments, Types and design of
test specimen used in tension and compression
experiments, Stress concentration factor, Failure
theories, Definition of homologous temperature
and its importance in engineering, Creep and
relaxation, Monotonic stress strain behaviour of
materials, Cyclic stress strain behaviour of
materials, Methods of obtaining stress strain
hysteresis loops, Cyclic strain hardening and
softening, Coffin-Manson law, Fatigue and its
importance in design and damage analysis, Low
cycle fatigue, High cycle fatigue, Effect of
different types of wave shapes, environment,
temperature, etc. on fatigue, Introduction to
Fracture Mechanics, Modes of fracture, Stress
intensity factor, Dislocation theory, Deformation
of materials under external loads.
ME-506 Kinematics and Dynamics
Kinematics and kinetics of a particle, Analytical
treatment, Plane motion of a point, Special cases
of plane motion, Kinematics and kinetics of a
rigid body in plane motion, Kinematics of
machines, Geometric representation of motion,
Number synthesis and inversion, Graphical
analysis, Velocity and acceleration diagrams,
Inertial effects in mechanics, Direct-acting engine
mechanisms, Balancing of machines, Governors,
Gravity-controlled pendulum governors, Spring
controlled governors, Valves and valve gears,
Friction, Lubrication and efficiency of machines,
Film lubrication, Thrust bearings, Belt friction,
Breaks and dynamometers, Propulsion and
braking of vehicles, Higher pairing tooth gears,
Cams and cam motions, Vibration of mechanical
systems, Whirling of circular section shafts,
Transient motion in a control system, Motion in
three dimensions.
ME-507 Solar Devices and Renewable Energy
Solar irradiation, its nature and measurement,
Insulation on tiled surfaces, Application of the
principle of heat transfer and thermodynamics to
the theoretical and experimental analysis of
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ME-513 Mechanical Vibrations
Fundamentals of vibration, Free vibration of
single degree of freedom systems, Harmonically
excited vibration, Vibration under general
forcing conditions, Two degrees of freedom
systems, Multi degrees of freedom systems,
Determination of natural frequencies and mode
shapes, Continuous systems, Vibration control,
Vibration measurement and applications.
ME-514 Application of Computer Graphics in
Engineering
Graphics Input/ Output devices, Graphic
primitives: lines, circles, etc; Transformations
(translation, rotation, scaling, etc), windows and
clipping; 2D and 3D object representation, 3D
transformations, 3D viewing; parallel and
perspective projections; Hidden lines and hidden
surface removal; Mathematical representations
of lines, curves and surfaces; Wire-frame and
solid modelling.
ME-515 Measurements and Instrumentation
General measurement system, Static and
dynamic characteristics of measurements systems,
Error analysis, Loading effects and two port
network modelling, Signal and noise in
measurement systems, Reliability analysis,
Transducer elements, Motion measurement and
seismic analysis, Force measurement, Pressure
measurement, Temperature measurement, Flow
measurement, Torque and shaft power
measurement, Transducer interfacing.
ME-516 Applied Solid Mechanics
Review of fundamental units. Tensor Analysis.
Laws of equilibrium. Free body diagrams. Stress
and Strain Tensor. Elastic and plastic behaviour
of materials. Stress strain and deflection.
Generalized hooks law. Energy stored due to
deformation. Compatibility equations. SaintVenant's principle. Stress concentration factors.
Principal stresses/directions. Thermal stresses.
Stress invariants. Hydrostatic stress. Deviatoric
stresses. Mohr circles. Moments of inertia. Shear
force and bending moment diagrams. Pure
bending of beams Deflection of beams Loading
of beams Stresses and strains in beams. Torsion.
Hollow and compound shafts. Theory of columns.
Thin walled and thick walled cylinders. Material
properties used in mechanics. Failure criteria
Stress Analysis of pressure vessels.
ME-518 Design of Machine Elements-I
Engineering design fundamentals, CAD/CAM,
Equilibrium of forces and moments, factor of
safety, measurement of material properties,
static failure, fatigue failure, fracture, design of
tension members, design of compression
members, design of members in twisting, design
for combined loads, beam applications.
ME-519 Design of Machine Elements-II
Design with composites, bolts nuts and joints,

spring design, stresses in springs, compression
springs, extension springs, spring washers, design
of welded components, bearing selection,
sliding-contact bearing, rolling-contact bearings,
bearing mountings and lubrication, belt drives;
Tribology.
ME-601 Theory of Elasticity
Review of concepts of stress & strain, Index
notation, Plane stress and plane strain, Two
dimensional problems in rectangular coordinates
and polar coordinates, Two dimensional
problems in curvilinear coordinates, Analysis of
stress and strain in three dimensions, General
theorems, Elementary problems of elasticity in
three dimensions, Torsion, Bending of bar,
Thermal stress, Application of finite difference
equation in elasticity
ME-602 Fracture Mechanics
Basic problems and concepts, Mechanisms of
fracture and crack growth. The elastic crack-tip
stress field, The crack tip plastic zone, The energy
principle, Dynamics and crack arrest, Plane
strain fracture toughness, Plane stress and
transitional behaviour, Elastic-plastic fracture,
Fatigue crack propagation, Fracture resistance
of maltreats, Fail-safety and damage tolerance,
Determination of stress intensity factors,
Practical problems, Fracture of structures,
Stiffened-sheet structures, Prediction of fatigue
crack growth.
ME-603 Non-linear Finite Element Method
General problems in solid mechanics and nonlinearity, Solution of non-linear algebraic
equations, Inelastic and non-linear materials,
Plate bending approximation, Thin Kirchhoff
plates and C1 continuity requirements, Thick
Reissner-Midlin plates, Irreducible and mixed
formulations, Shells as an assembly of flat
elements, Axisymmetric shells, Shells as a special
case of three dimensional analysis, ReissnerMindlin assumptions, Semi-analytical finite
element processes, Use of orthogonal functions
and finite strip methods, Geometrically nonlinear problems, Finite deformation, Nonlinear
structural problems, Large displacement and
instability, Pseudo-rigid and rigid flexible
bodies, Computer procedures for finite element
analysis.
ME-604 Theory of Plasticity
Stress strain curve, General theorems, Solution of
plastic-elastic problems, Plane plastic-strain and
theory of the lip-line field, Two-dimensional
problems of steady motion, Non-steady motion
problems in two dimensions.
ME-605 Microelectromechanical Systems (MEMS)
Introduction to MEMS: Fundamentals of MEMS
design, analysis and fabrication. Materials and
manufacturing of MEMS: Basic IC-processing.
Engineering mechanics of microsystem design:
Residual stresses, Static bending of thin plates,
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variation in gas properties, component
performance, inlet and outlet pressure recovery,
compressor and turbine efficiencies, burner
efficiency and pressure loss, exit nozzle loss.
ME-611 Turbo-Machinery Design
Principle of operation of gas turbines, work done
and pressure rise, diffuser, compressibility
effects, non-dimensional quantities for plotting
compressor characteristics, computerized design
procedures, factors affecting stage pressure
ratio, degree of reaction, 3D flow, design
process, blade design, calculation of stage
performance, vortex theory, choice of blade
profile, pitch and chord, blade cooling, radial
flow turbine, off design performance of single
shaft gas turbine, free turbine engine and jet
engine, incorporation of variable pressure losses,
prediction of performance of turbo-machinery.
ME-690 Special Topics in Mechanical EngineeringThis course will cover special topics in the field of
mechanical engineering that are not presently
covered under other titles described here.
ME-691 Special Topics in Mechanical Engineering-II
This course will cover topics related to the
emerging technologies in the field of mechanical
engineering. The course will include lectures by
visiting faculty on such advanced topics that may
not be taught under other titles described here.
ME-692 Special Topics in Mechanical Engineering-III
This course will cover emerging technologies in
the field of mechanical engineering. It will include
lectures by visiting faculty on such advanced
topics that may not be taught under other titles.
ME-697 M.S. Thesis Research
The thesis will start during the fourth semester
with 3 credit hours and will continue in fifth
semester with nine credit hours. The student will
undertake an in-depth study of some mechanical
engineering related problem. This will be done
either by joining an on-going research program,
or by initiating a new program under the
guidance of a PIEAS faculty member. The nature
of the thesis may be research, development or
design and may involve experimental,
theoretical, or computational work or a
combination of these. Each student will be
assigned a 'Thesis supervisor' from the PIEAS
faculty. 'Co-supervisors' may also be assigned,
depending on the nature of the work. The
supervisor and co-supervisors will guide, instruct
and supervise the student in their thesis work.
They will also be responsible for reporting the
grade of the student based on their evaluation. In
this evaluation they may be aided by committee
of experts to be appointed by the Department
Head. The student shall write a comprehensive
report and shall deliver at least one seminar
before the end of each semester. The report and
the seminar shall also be used in the overall
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Mechanical vibration, Thermomechanics,
Fracture mechanics, Thin-film mechanics, General
material considerations. Scaling laws in MEMS
Sensors: Force and pressure sensors, resonant
sensors, Thermofluid sensors. Actuators:
Fundamentals of microactuation. Parallel plate
electrostatic actuation. Electrostatic pressure,
Comb drive actuator. Mathematical modelling:
Kinematics and kinetics of MEMS Determination
of force components, Analysis of dynamic effects
and frictional effects in MEMS. Design of MEMS:
CAD and FEM for MEMS. Hands on practice using
available MEMS software. MEMS Packaging.
Introduction to Nanotechnology. Future trends in
MEMS/NEMS.
ME-606 Boundary Element Method
Introduction to boundary solutions, Fundamental
solutions, Weighted residual methods, Potential
problems, Solution to Laplace, Poisson's and
Helmoltz equations, Non-homogeneous solids,
Linear elasticity problems, Anisotrpoic elasticity,
Coupling of Finite and Boundary elements,
Singular elements for fracture mechanics.
ME-607 Finite Element Programming
Implementation of FEM, Development of general
geometry-based code, Higher order adaptive
techniques, Effective construction of element
matrices, Ordering of the unknowns, Automatic
mesh generation and refinement, adaptive mesh
refinement, Program and database structures,
Object oriented FEM.
ME-608 Plates and Shells
Preliminaries of linear, three-dimensional
elasticity theory, Reduction of the elasticity
theory to theories of plates and shells,
Anisotropy, Nonlinear theories, Effects of
discontinuities on the stress distribution in plates
and shells, Design construction features of plates
and shells, Applications.
ME-609 Theory of Compressible Flow
General equations of compressible flow,
Specialization to inviscid flows in 2D, Linearized
solution in subsonic and supersonic flow,
Characteristic equations for supersonic flow with
applications in external and internal flow, 1D
nonsteady compressible flow, Introduction to
Transonic flow.
ME-610 Turbo-Machinery Theory
Introduction to turbo-machinery, elementary
theory, propulsion, shaft power cycles, ideal
cycles, methods of accounting for component
losses, design of point performance calculations,
comparative performance of practical cycles,
combined cycles and cogeneration schemes,
c l o s e d c yc l e ga s t u r b i n e, t u r b o j e t ,
turbofan,turboprop and turboshaft engines,
auxiliary power units, thrust augmentation, air
breathing engines, simple compressible system,
parametric cycle analysis of ideal engines,
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evaluation of the student.
CME-501 Advanced Engineering Mathematics
Matrix Algebra and its application; Partial
derivatives of explicit and implicit functions;
Maxima and minima of several variables; Double
and triple integrals; Solution of linear differential
equations, Series solution, Special functions;
Laplace and Fourier transfoms, Error function;
Partial differential equations; Vector algebra,
Tensor Calculus.
CME-504 Mechanical Metallurgy
Elasticity and stress-strain relations, Shear stress and
plastic deformation, Critical resolved shear stress for
slip, Slip systems, Generation and mutual interactions
of dislocations, Tension test, compression and
hardness testing, Types of fracture, Impact testing,
Cold wor king, Hot wor king, Recovery,
Recrystallization, Grain Growth, Forging, Rolling,
Extrusion, Creep deformation, Primary, secondary
and tertiary stages of creep, creep rupture, GrantMonkman rule, Fatigue failure, Stress cycles and S-N
curve, Stages of fatigue. Tribology: Friction, Wear
and Lubricants
CME-614 Computational Fluid Dynamics
General Differential Equations; Numerical solution
of energy and Navier-Stokes equations;
Numerical schemes and algorithms; Methods of
obtaining convergence; Transient analysis; Finite
difference and finite element methods applied to
fluid mechanics; Matrix solving Techniques; Recent
developments in CFD; Development if computer
programs for CFD.
CME-618 Turbulence Modeling and Grid Generation
Turbulence Modelling: Turbulent flows;
laminar/turbulent transition, turbulent boundary
layers, separated flows, Nature of turbulence,
Statistical description, Length scales, turbulent
transport, Reynolds-averaged Navier-Stokes
equations, turbulent closures, Reynolds stress, Kinetic
energy balances, turbulence models; Application in
CFD; large eddy simulation, Measurements and
model evaluation. Grid generation: Introduction;
geometry modelling surface grids; algebraic mesh
generation; structured meshes from partial
differential equation; automatic generation of
unstructured mehses; multiblock mesh generation;
unstructured grids by default triangulation; mesh
adaptation on unstructured grids; unstructured grid
for viscous flows..
NE-501 Fundamentals of Nuclear Engineering
Role and importance of nuclear energy; Nuclear
cross-sections, Reaction rates, Nuclear fission and
chain reaction, criticality conditions, Conversion and
breeding, Reactor components and their
characteristics, Classification and design features of
research, production and power reactors,
Introduction to fast and fusion reactor systems.
Different types of fuel cycles, Core and feedmaterial preparations, Uranium enrichment,

Fabrication of fuel, Reprocessing of irradiated fuel,
Process waste disposal, Reactor fuel requirements,
Burnup studies of nuclear fuels, Fuel cycle
performance of commercially available reactors,
In-core fuel management and fuel management
strategies.
CME-413 Fundamentals of Radiation Protection
Radiation sources; interaction of radiation with
matter; basic principles of radiation detection;
Radiation detectors & their applications; Nuclear
Instrumentation; Radiation units, natural & man
made radiation sources; Elementary biology &
biological effects of radiation; Standards of
radiation protection; Calculation of exposure &
dose; Attenuation coeff & buildup factors for
gamma rays; Shielding of sources with different
geometrical shapes; Shields with internal sources;
Multi-layered shields; Concept of removal crosssection; Removal-attenuation & removal diffusion
calculations; Dispersion of effluents from nuclear
facilities; Radiation doses from nuclear plants.
NE-612 Boiling Heat Transfer and Two Phase Flow*
Analysis of boiling and condensation phenomena;
Heat transfer rates in pool and flow boiling; Two
phase flow: basic concepts, void-quality analysis,
pressure losses; Flow instability, Critical flow;
Instrumentation; Boiling water reactor core analysis.
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INTRODUCTION
Nuclear Engineering education has special
importance for countries deficient in the
conventional fuels. Nuclear energy has taken the
form of leading alternative source of electric
power generation for accelerating industrial
and agricultural development in recent times.
Pakistan, being in urgent need of more electric
power as an emergent nation, has embarked
upon a nuclear power programme. Department
of Nuclear Engineering shoulders the
responsibility of providing highly skilled
manpower to develop and manage the nuclear
programme to cope with the increasing energy
demands. Since its early days, Department of
Nuclear Engineering has flourished a great deal.
Currently the department is managing M.S.
Nuclear Engineering, Ph.D. Nuclear Engineering
and other training programmes successfully.

scientific disciplines. This diversity is just one of
the imperatives of the multi-disciplinary nature
of nuclear engineering itself. It has always been
a stimulating challenge for the faculty to guide a
group of people with different backgrounds
towards the unified goal of understanding the
complex systems and processes involved in
nuclear technology.
Ph.D. in Nuclear Engineering
It includes an original research work on a topic of
choice in nuclear engineering. Thesis requires an
international review and minimum of three
publications in reputed journals.

M.S. in Nuclear Engineering
This program is by far the oldest at PIEAS.
Around 1300 engineers and scientists have
graduated under this program over the past
nearly four decades and today they form the
backbone of various projects of Pakistan Atomic
Energy Commission and other strategic
organizations. The participants of this program
are taken from almost all the engineering and

Pakistan Research Reactor-I (PARR-I)
PARR-I is a research reactor located at the
Pakistan Institute of Science and Technology
(PINSTECH). It started in 1965 at 5MW and
later was upgraded to 10MW in 2000. Since
criticality, PARR-I has rendered invaluable
services in the training of manpower, production
of radioisotopes and as a source of neutrons and

Nuclear Engineering

ACADEMIC PROGRAMS

FACILITIES
The Department, in collaboration with other
departments at PIEAS/PINSTECH has the
following facilities to provide necessary training
and research in different areas of nuclear
engineering.
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gamma radiation for basic and applied research.
PIEAS students use this important facility for
performing experiments and doing research in
nuclear engineering.
Pakistan Research Reactor-II (PARR-II)
PARR-II is the on campus MNSR type research
reactor of PIEAS. It has been a valuable asset for
PIEAS graduates for the last 3 decades. Primary
purpose served by PARR-II is the training and
research. Due to its inherent safety features, it is
also used fearlessly for the initial training of the
reactor operators. Students of M.S. Nuclear
Engineering perform experiments related to
reactor operation and control as a compulsory
part of their curriculum. Researchers use its
irradiation facilities in their neutron activation
analysis.
Advanced Computational Reactor Engineering
Laboratory (ACRE)
ACRE Laboratory is a state of the art laboratory
containing latest computational resources for
lengthy and cumbersome calculations involved in
nuclear reactor analysis & design, nuclear reactor
safety, thermal hydraulics, plasma physics,
radiation shielding, seismology and environmental
engineering. It contains work stations with
Windows and Linux operating system connected
to servers for distributed computing and for
storage solution. It also includes cluster computing
(20 nodes) and a high performance computer
(HPC) to its resource list.

personnel within safe limits in radiation
environment. Health Physics Laboratory has all
the latest equipment including pocket
dosimeters, personal radiation monitors, survey
meters, contamination monitors and TLD systems
for the essential training of students and
radiation workers in the field of radiation safety.
The experiments span a broad spectrum from
basic training to applied research in
environmental dose assessment and risk analysis.
Shielding Laboratory
The Radiation Shielding Laboratory was
established to have a practical sense of
radiation safety by means of shielding. It was
upgraded to become an integral part of M.S.
Nuclear Engineering curriculum. It provides
facilities from basic training to applied research
in the field of Shield Design including nuclear
cross section measurement, attenuation and
albedo calculations. In addition to that the
facilities for the study of neutron diffusion
parameters, alpha and fission fragment
spectroscopy are available.

Nuclear Engineering

Training Simulator
Department of Nuclear Engineering has a PWR
Simulator that provides an opportunity to M.S.
Nuclear Engineering students to step into the
shoes of a reactor operator. Simulator helps
students in understanding of various systems of a
nuclear power plant. Real time data can be seen
and stored on digital computer for further
analysis. The sequence of events in case of
Health Physics Laboratory
accidents such as reactor trip, turbine trip, and
The basic purpose of the Health Physics loss of coolant can be simulated.
Laboratory is to ensure the safety of working
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Number

Course Title

NE-402
NE-403
NE-501
NE-502
NE-503
CMS-501

Introductory Nuclear Physics
Thermal Engineering Principles
Fundamentals of Nuclear Engineering
Radiation Interaction and Detection
Applied Mathematics - I
Communication Skills

NE-504
NE-505
NE-506
NE-507
NE-509
NE-511

Radiation Measurement Laboratory
Nuclear Reactor Analysis
Nuclear Heat Transport
Radiological Engineering
Special Topics in Nuclear Engineering - I
Numerical Methods in Engineering

NE-697

M.S. Thesis Research

NE-508
NE-510
NE-512
NE-513
NE-514
NE-515
NE-516
NE-517
NE-518
NE-519
NE-520
NE-521
NE-522
NE-523
NE-581
NE-601
NE-602
NE-603
NE-604
NE-605
NE-606

Nuclear Reactor Materials and Radiation Damage
Nuclear Power Plant Systems
Fluid Dynamics
Nuclear Chemical Engineering
Materials Science
Materials Engineering
Mechanical Behaviour of Materials - I
Feedback Control Systems
Applied Electronics
Principles of Plasma Physics
Optics and Laser Fundamentals
Vacuum Technology
The Finite Element Method
Special Topics in Nuclear Engineering-II
Nuclear Security
Nuclear Engineering Laboratory
Reactor Thermal-Hydraulics
Nuclear Reactor Statics
Nuclear Fuel Management
Radiation Shielding
Applied Mathematics-II

3

NE-629
NE-524
NE-525
NE-526
NE-527
NE-528
CMS-501
NE-530
NE-531
NE-532
NE-533
NE-582
NE-607
NE-608
NE-609
NE-610
NE-611
NE-612
NE-613
NE-614
NE-615
NE-616
NE-617
NE-618
NE-619
NE-620
NE-621
NE-622
NE-623

Reactor Operation and Experiments
Structural Mechanics
Chemical Process Design
Radioisotope Applications
Environmental Engineering
Nuclear Proliferation and Safeguards
Project Management
Solid State Nuclear Track detectors
Geological Aspects of Nuclear materials
Seismic Aspects in Nuclear Power Plant siting
Vacuum Technology
Physical Production Systems
Nuclear Rector Dynamics
Neutron Transport Theory
Nuclear Reactor Safety
Reliability and Risk Analysis
Nuclear Reactor Design
Boiling Heat Transfer and Two Phase Flow
Computational Fluid Dynamics
Radioactive Waste Management
Nuclear Chemical Plant Design
Nuclear Reactor Materials
Degradation and Failure of Materials
Mechanical Behavior of Materials - II
Vacuum Metallurgy
Cryogenic and Vacuum Systems Design
The Boundary Element Method
Laser Physics
Laser System Technology and Applications

4

Semester

Credits

1

2C
3C
3C
3+1* C
3C
1C
3C
3C
3C
3C
3O
3C

2

research Semester-I

6C
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3C
3C
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3C
3O
3O
3O
3O
3O
3C
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
3O
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Course Title

NE-624
NE-625
NE-626
NE-627
NE-526
NE-628
NE-630
NE-631
NE-632

Thermonuclear Engineering
Reactor Control and Instrumentation
Optimal Control Engineering
Computer System Management
Radioisotope Applications
Special Topics in Nuclear Engineering-III
Control and Simulation Laboratory
Radiation Physics Laboratory
Engineering and Materials Laboratory

NE-697

MS Thesis Research
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C: Compulsory; O: Optional
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Semester

4

research Semester-II

Credits

3O
3O
3O
3O
3O
3O
3O
3O
3O
6C
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Legendre polynomials; Laplace and inverse
transforms, Solution of linear differential
equations by the Laplace transform method.;
Introduction to PDE's; Partial Derivatives and
maxima & minima of multivariable functions.
NE-504 Radiation Measurement Laboratory
A minimum of eight experiments must be
performed from those listed below:
n
Calibration and use of health physics

instruments including DRD, radguns, TLDs and
neutron survey meter.
n
Contamination survey and decontamination
procedures.
n
Verification of inverse square law and source
strength measurements.
n
Characteristics of a G.M. counter, dead time
measurements, attenuation coefficient for
beta particles and counting statistics.
n
Characteristics of a NaI (TI) scintillation
detector and pulse height spectrum of
garnma sources.
n
Characteristics of a surface barrier detector,
alpha particle and fission fragment
spectroscopy.
n
Setting up of Ge (Li) or HPGe detector as a
gamma ray spectrometer and X-ray
fluorescence.
n
Characteristics of a BF3 or He-3 detector and
its use in measurement of albedo.
n
Determination of attenuation coefficients and
build-up factors of gamma rays in different
materials.
n
Measurement of half-lives.
n
Determination of source strength using
gamma-gamma or beta-gamma coincidence
method.
n
Study of the characteristics of an operational
amplifier.
n
Solution of linear differential equations and
study of radioactive decay chain using an
analogue computer.
NE-505 Nuclear Reactor Analysis
Neutron slowing-down; Thermal neutron spectra;
Neutron diffusion in non-multiplying media; The
onespeed diffusion model of a nuclear reactor,
Criticality calculations for bare and reflected
homogeneous systems; Effects of heterogeneity
reactor parameters; The multigroup diffusion
method; Numerical solution of multigroup
diffusion model; Use of computational codes for
criticality calculation; The point reactor kinetics
model; Temperature and void coefficient of
reactivity, Fuel depletion; Fission product
poisoning, Control rods; Introduction to neutron
transport equation.
NE-506 Nuclear Heat Transport
Thermodynamics of nuclear power plant; Reactor
heat generation; Radial and axial temperature
distribution in fuel elements; Temperature
distribution in restructured fuel elements; Heat
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NE-402 Introductory Nuclear Physics
Structure of the nucleus; Nuclear masses and
binding energies; Nuclear forces; Nuclear
models; Radioactivity and the laws of
radioactive Transformations; Spectra, energetic,
systematic and elementary theory of alpha,
beta and gamma decay. Nuclear reactions; Qvalue equation and its solution; Neutron induced
reactions; Cross-sections and reaction rates; The
nuclear fission reaction; Energetic of fission,
Fission products; Prompt and delayed neutrons in
fission; Theory of the fission process; Nuclear
fusion.
NE-403 Thermal Engineering Principles
Derivation of energy equation; Application to
heat transfer problems involving conduction,
forced and free convection; Radiation heat
transfer; Differential relation for a fluid particle;
Boundary layer flows; Inviscid incompressible
flows; Pumps; Dimensional Analysis; Introduction
to Mass Transfer
NE-501 Fundamentals of Nuclear Engineering
Role and importance of nuclear energy; Nuclear
cross-sections. Reaction rates; Nuclear fission and
chain reaction; Criticality conditions; Conversion
and breeding, Reactor components and their
characteristics; Classification and design
features of research, production, and power
reactors, Introduction to fast and fusion reactor
systems. Different types of fuel cycles; Core and
feed-material preparations; Uranium
enrichment; Fabrication of fuel; Reprocessing of
irradiated fuel; Process waste disposal. Reactor
fuel requirements; Burnup studies of nuclear
fuels; Fuel cycle performance of commercially
available reactors; In-core fuel management
and fuel management strategies.
NE-502 Radiation Interaction and Detection
Radiation sources; Interaction of radiation with
matter, Basic principles of radiation detection;
Design aspects of ionization chambers,
Proportional and Geiger-Muller counters:
Various types of scintillators; Scintillation
detectors; Radiation spectroscopy using
Scintillation detectors: Semiconductors; Various
types of semiconductor detectors and their
characteristics. Neutron sources; Neutron
detection techniques and neutron spectroscopy.
Basic electronic circuits and electronic equipment
used in nuclear radiation detection systems.
Measure of central tendency and dispersion;
Concepts of sample space, events, random
variables and probability; Probability
distributions (discrete & continuous); Curve fitting
and tests for goodness of fit; Errors and their
propagation; Counting statistics.
NE-503 Applied Mathematics-I
Double & Triple Integrals and Vector Calculus;
Coordinate system transformation. Power series
solution, Special functions; Bessel functions;
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generation and conduction in thermal shields and
fins; Numerical methods; Fluid flow and heat
transfer in single phase coolants;; Introduction to
two phase flow; Two phase flow models;
Calculation of two phase pressure drop; critical
flow phenomenon; Boiling heat transfer; Critical
heat flux and core thermal design.
NE-507 Radiological Engineering
Radiation units; Natural and man-made radiation
sources; Elementary biology and biological
effects of radiation Standards of radiation
protection; Calculation of exposure and dose.
Attenuation coefficients and build-up factors
gamma-rays; Shielding of sources with different
geometrical shapes; Shields with internal sources;
Multilayered Concept of removal cross-sections;
Removal-attenuation and removal diffusion
calculations; Principles of shielding. Safety
features of nuclear power plants; Reactor siting;
Dispersion of effluents from nuclear facilities;
Radiation doses from nuclear plants; Reactor
accident risk analysis.
NE-508 Nuclear Reactor Materials and Radiation
Damage
Atomic structure of materials, Diffusion in solids,
Mechanical properties of materials, Phase
diagrams (basic types and eutectoid reaction in
plain-carbon steels) and strengthening of
materials, Fabrication; casting, forming and
welding, Failure of materials (fatigue, creep and
corrosion), Introduction and application of nondestructive testing methods. Nuclear radiation
effects, Fundamental radiation damage,
Irradiation swelling. Reactor component
materials, Reactor fuel; Uranium, its properties,
Irradiation effects on Uranium, UO2 properties,
its fabrication and swelling problem; Other fuels
like Plutonium, Thorium; Structural metals;
Zirconium properties and irradiation effects,
Stainless steels, their properties and irradiation
effects. Moderator, Coolant & Control materials,
their material properties and irradiation effects.
Reactor pressure vessel, steam generator,
pressurizer, turbine, generators & piping, their
material properties and irradiation effects.
Irradiation damage control.
NE-509 Special Topics in Nuclear Engineering-I
This is a course on advanced topics not already
included in the syllabus. The special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
of the course must be approved by the Board of
faculty.
NE-510 Nuclear Power Plant Systems
Layout of nuclear power plants; Containment
buildings; Prirnary containment vessels; Structure
of reactor core; and mechanical stress in various
structures. Description and analysis of power
plant systems and components including steam
generator, steam dryer and separator,

pressurizer, reheater, heat exc hanger,
condenser, demineralizer, pumps ,turbine,
generator, cooling tower; Auxiliary cooling
systems. Fuel handling mechanisms; Control and
mechanisms; Radwaste systems; Electrical
Systems; Reactor grid interface and load
following. Basic considerations in nuclear plant
design; Components of nuclear power cost;
Economic comparison of nuclear and fossil fueled
plants; Dual and multipurpose nuclear plants;
Future trends in nuclear power cost.
NE-511 Numerical Methods in Engineering
Lagrange interpolation; Cubic Spline
interpolation; Solution of systems of linear and
non-linear algebraic equations: Gaussian
quadrature; eigenvalues, eigenvectors: solution
of ODE's, higher order differential equations
and systems of first order ODE's: Partial
differential equations: Software Package
applications
.NE-512 Fluid Dynamics
Fluid properties and definitions; Fluid flow
concepts and basic equations; Bernoulli equation
and its applications; Navier Stokes equations;
Similitude and dimensional analysis, Laminar and
turbulent flow,Boundary layer theory, Pressure
and flow measurements; Analysis of steady
closed-conduit flows.
NE-513 Nuclear Chemical Engineering
Chemical engineering and nuclear powerindustry, Decay chains; Growth and decay of
fission products in and out of reactor, Build-up of
heavy actinides. Nuclear fuel cycles; Feed
requirements; Burn-up and reactivity changes for
mix and unmixed fuel; Plutonium recycle. Nuclear
fuel reprocessing; Solvent extraction; McCabeThiele diagrammatic solution of problems in
separation processes; Equipment for reactor
materials processing; Hafnium and zirconium;
Important isotopes, their uses and methods of
separation; General cascade theory; Ideal,
close-separation and squared-off cascades;
Separative duty and separation potential;
Enrichment costs; Heavy water production, its
analysis and process optimization; Uranium
enrichment process, its analysis and optimization.
NE-514 Materials Science
Electronic structures of atoms; Interatomic bonding
and coordination; Crystalline and amorphous solids;
Crystal systems; Crystallographic notations; Point
defects; Line defects; Planar defects; First law of
thermodynamics; Second law of thermodynamics;
Free energy and equilibrium; Phases and mixtures;
Phase transformations in one component system;
Phase transformations in multi component systems;
Liquid-solid transformations; Solid-solid
transformations; Elasticity and plasticity; Tensile test
and important mechanical properties; Plastic
deformation by dislocations; Structural materials;
Conducting materials; Magnetic, dielectric and
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Occurrence and generation of plasmas with
applications to thermonuclear fusion, gas lasers,
and astrophysics; Electromagnetic theory and
plasma behavior, plasma fluid model; MHD
approxirnation; Kinetic theory; Wave propagation
in cold and warm plasmas; Landau damping;
Simple equilibrium and stability analysis; Explosion,
implosion.
NE-520 Optics and Laser Fundamentals
Light sources and their characteristics; Optical
materials; Geometrical optics; Maxwell's
equations; The wave equation and boundary
conditions; Wave properties; Optical instruments;
Non-linear optics; Crystal physics; Electro-optic
effect, processes, materials, techniques and
applications; Light transmission optics; Fiber
transmission. Introduction to lasers; Parts of a laser
system; Types of lasers; Stimulated emission;
Spontaneous emission; Pumping types and
applications; Pumping threshold; Output power,
Introduction to resonators; Longitudinal/Transverse
modes and mode selection; Laser amplifiers.
NE-521 Vacuum Technology
Introduction to vacuum; Basic terms, definitions
and units; Rarefied gas theory for vacuum
technology; Physical state of matter; General gas
laws; Motion of molecules in rarefied gases;
Pressure and mean free path; Transport
phenomenon in viscous state; Transport
phenomenon in molecular state; Thermal diffusion
and energy transport; Gas flow at low pressure;
Physico-c hemical phenomena in vacuum
techniques. Types and working principles of
various vacuum pumps for low, medium, high and
ultrahigh vacuum regions; Measurement of
pumping speed; Vacuum systems design; Devices
for measurement of vacuum; Vacuum seals of
various types; Leak detection in vacuum systems
by search gas overpressure and vacuum methods,
Mass spectrometer and tesla coil; Accessories such
as pressure switching units; Traps of various types;
Protective devices.
NE-522 The Finite Element Method
Basic concepts and general applicability of the
finite element method; Solution of FEM equations;
General procedure of FEM; Direct, variational
and weighted residual approaches; Detailed
study of two and three dimensional finite
elements; Higher order and isoparametric
element formulations; Numerical integration and
its use for FEM; Engineering applications of FEM
NE-523 Special Topics in Nuclear Engineering-II
This is a course on advanced topics not already
included in the syllabus. The special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
of the course must be approved by the Board of
faculty.
NE-524 Structural Mechanics
Basic concepts of mechanical structures and
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optical materials; Composites.
NE-515 Materials Engineering
Thermodynamics and kinetics; Blast furnace
smelting of iron; Bessemer converter processes;
Open hearth process; Electric furnace steelmaking; Oxygen steel-making; Oxidation
refining; Zone refining; Advanced techniques of
rector grade steel-making; Hydrometallurgy of
uranium and nickel; Metal casting; Cold and hot
metal forming; Rolling of rods and slabs;
Forging; Extrusion; Welding techniques and
associated heat treatments; Powder production;
Powder compaction and sintering; Pellet
production; Hardening heat treatment of steel
and hardenability; Techniques of grain
refinement and precipitation hardening; Defects
induced by various manufacturing techniques;
Non-destructive testing.
NE-516 Mechanical Behavior of Materials-I
Engineering stresses and strains; True stresses
and strains; Methods of obtaining stress-strain
curves; Procedures performing tension,
compression, and hardness experiments; Types
and design of test specimens used in tension;
compression experiments; Stress concentration
factor, Failure theories; Definition of homologous
temperature and importance in engineering,
Creep and relaxation; Monotonic stress-strain
behavior of materials; Cyclic stress-strain
behavior of materials; Methods of obtaining
stress-strain hysteresis loops; Cyclic strain
hardening and softening; Coffin Manson law;
Fatigue and its importance in design and
damage analysis; Low cycle fatigue; High cycle
fatigue; Effect different types of wave Shapes,
environment, temperature, etc. on fatigue;
Introduction to fracture mechanics; Modes of
fracture; Stress intensity factor.
NE-517 Feedback Control Systems
Transfer functions, block diagrams, and signalflow graphs; Mathematical modeling of physical
systems; State-variable analysis of linear
dynamic systems; Stability of linear control
systems; Time-domain analysis of control
systems; Root-locus technique; Frequencydomain analysis of control systems; Time domain
design of control systems; Frequency domain
design of control systems.
NE-518 Applied Electronics
Discrete electronic components; Linear integrated
circuits; Digital integrated circuits and
applications; Basic pulse circuits; Counting and
storage circuits; Amplifier types and specifications;
Pulse height and shape discriminators; Timing
circuits; Cables and accessories; Microprocessors;
Data acquisition methods; Data conversion and
transmission; Optic displays; Data acquisition
modules: NIM, VME, Fast Bus, and CAMAC.
NE-519 Principles of Plasma Physics
Fundamental concepts of plasma physics;
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strength of materials; Stress at a point; Stress
equations of equilibrium; Laws of stress
transformations; Principal stresses and strains;
Compatibility; field equations; Airy's stress
function in Cartesian and polar coordinates;
Stress analysis of different mechanical structures;
Thermal stresses; Introduction to plastic problems
and simple case studies.
NE-525 Chemical Process Design
Design of absorption & distillation columns,
cooling towers, knockout drums, heat exchangers
and liquid extract columns; Study of water
treatment plants with particular emphasis on ion
exchange columns and reverse osmosis process;
applications Industrial applications of
compressors and pumps including design
calculations; Study of process flow, piping
instrumentation and layout diagrams; Brief study
of process control.
NE-526 Radioisotope Applications
Introduction and historical perspective; Neutron
activation engineering and its applications in
various fields; Design and construction of
radioisotope power sources; Radio gauging and
ionization applications; Radioactive tracer
techniques; Radiography and other isotopes for
irradiators; Applications of large radiation
sources; Analysis of economics of gamma
irradiation systems.
NE-527 Environmental Engineering
E n v i ro n m e n t a l s y s t e m s ; D y n a m i c s o f
environmental cycles; The human-environment
interaction; Pollution from natural sources and
from human activities; Radioactive effluents from
nuclear power plants and other related nuclear
industries; Effects of pollutants. Dispersion of
pollutants released to the atmosphere, water
bodies and soil; Reconcentration of pollutants in
the food chain and critical pathways to man;
Sampling and monitoring of pollutants in various
matrices Methods of pollution control; Economics
of pollution control; Risk-benefit analysis of
environmental hazards; Regulations governing
pollution emission; Preparation of environmental
impact statements; Social aspects of
environmental hazards.
NE-528 Nuclear Proliferation and Safeguards
Nuclear power and associated industry; Nuclear
power and status of some developed and
developing countries; Types of nuclear weapons
and their effects; Nuclear weapons proliferation;
Nuclear strategic doctrines; Global security and
nuclear proliferation; Nuclear arms control and
disarmament; Nuclear terrorism; Transfer of
nuclear technology and role of exporting
countries; IAEA and nuclear safeguards.
CMS-505 Project Management*
Introduction to project management, Strategic
relevance of project management, Project
* Cross-listed from other department
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Management in the organizational context, How
projects come into being?, Project selection
techniques and project portfolios, Project
i n i t i a t i o n , P ro j e c t p l a n n i n g, P ro j e c t
implementation, Project monitoring and control,
Project leadership, communication and
teamwork, Performance Monitoring and
Evaluation, Cultural issues in project
management, Case studies of project
management, Application of Microsoft Project/
Primavera.
NE-530 Solid State Nuclear Track Detectors
Introduction to nuclear track detectors;
Interaction of charged particles with matter,
Track formation mechanisms; Radiation damage
in solids; Track forming particles; Track
fo r m a t i o n m o d e l s ; B u l k , t r a c k a n d
electrochemical etching, Track etching recipes
and geometry, Thermal fading of latent damage
trails; Use of track detectors in particle
identification; Neutron and radon dosimetry with
track detectors; Methods of track image
enhancement; Spark counters; Electrical
breakdown devices; Scintillator-filled etch pit
counting; Automatic and semi-automatic imageanalysis systems; Fission track dating.
NE-531 Geological Aspects of Nuclear
Materials
Mineralogy of nuclear materials including
uranium, thorium, zirconium, beryllium, alum
inurn, rare earths, lithium, titanium, niobium and
tantalum; Geo-chemical distribution of nuclear
minerals in natural environments; Geologic
occurrences of commercial deposits in the world
and in Pakistan; Concepts of geological and
geochemical processes responsible for the
formation of nuclear minerals deposits
Geological principles for search of nuclear
minerals; Radiometric, geophysical, geochemical
and drilling techniques for exploration of
nuclear minerals deposits; Mining geology;
Economic evaluation of ore reserves; Mining
methods for commercial exploitation of nuclear
mineral deposits; Development of prospect and
planning for exploitation of mineral sources;
Radiation safety aspects of mining and
environment.
NE-532 Seismic Aspects in Nuclear Plant Siting
Earth, earthquakes and review of basic
concepts; Seismic source mechanism; Elementary
seismic waves; Seismic wave velocity and other
source parameters and their determination;
Seismic instrumentation; Analysis of instrumental
seismic data. Geologic/seismic criteria for siting
nuclear power plants; Identification of the
seismotectonic structures and provinces;
Estimating the maximum earthquake. Near field
acceleration and source modeling; Deterministic
and probabilistic methods for evaluating design
basis ground motion; Techniques for estimating
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mentioned in the following list:
n
Determination of neutron total cross-section
by transmission method.
n
Determination of neutron diffusion
parameters.Study of reactor kinetic
equations using an Simulink (MATLAB).
n
Understanding fluid flow and heat transfer
u s i n g va r i o u s ex p e r i m e n t s p u m p
characteristics in various configurations,
verification of Bernoulli's theorem,
Determination of friction factor in various
fittings, double pipe heat exchangers
n
Study of water demineralization
n
Heat treatment of steels
n
Mechanical properties of materials
NE-602 Reactor Thermal-Hydraulics
Thermodynamic analysis of nuclear power plants:
non-flow, steady and unsteady flows; Thermal
analysis of fuel elements; Numerical methods of
analysis and use of computer codes for analysing
steady-state and transient conditions; Thermal
design and analysis of heat exchanger, steam
generators and condensers.
NE-603 Nuclear Reactor Statics
The neutron transport equation; Introduction to
numerical solution methods for the transport
equation; The diffusion approximation. The
Multigroup diffusion model; Numerical solution of
the multigroup diffusion equation; Multigroup
perturbation theory. Fast spectrum calculations
and fast group constants; Thermal spectrum
calculations and thermal group constants; Cell
calculations for heterogeneous core lattices;
Calculation of core power distribution.
NE-604 Nuclear Fuel Management
Different types of fuel cycles; Objectives,
variables and constraints of fuel management;
Selection of fuel reload fraction; Behavior of
reactivity variation with fuel management
parameters; Fuel and control arrangements in the
core loading schemes; Methods of reactivity
control; Fuel depletion analysis; Burn-up studies of
nuclear fuels; Fuel cycle economics; Fuel
management for CANDU reactors; Various current
developments in fuel management.
NE-605 Radiation Shielding
Isotropic and anisotropic shields for extended
radiation sources; Calculational methods used in
shielding; Effects of ducts and voids in shields;
Streaming and backscattering of radiation; Heat
generation by radiation in shields. Materials for
shielding and their nuclear, physical, and
mechanical properties and technology; Shield
design and engineering research and power
reactors; Large radiation sources; Transport
containers; Reprocessing plants; Waste storage
facilities and shielded cells; Experimental
facilities for shielding studies.
NE-606 Applied Mathematics-II
Complex numbers; Analytic functions; Cauchy-
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strong ground motion. Recorded strong ground
motion; Peak ground acceleration, velocity and
displacement; Duration of shaking and spectral
characteristics; Local effects; Soil conditions;
Attenuation; Estimating of Response; Spectra
from recorded peak ground acceleration.
NE-533 Vacuum Technology Laboratory
A minimum of six experiments will be performed
from the following list: wing list:
n
The examination of an oil-sealed
mechanical rotary pump; Measurement of
pumping speed and the effec of connecting
times
n
Examination of an oil-vapour diffusion
pump, Measurement of different gases and
measurement of effective pump speed in
the system due to component conductance
n
Examination of differences between real
and virtual leaks and the use of thermal
conductivity gauge as aleak detector and
over pressure leak detection technique
n
Comparison of the U-tube with capsule dial
and McLeod gauges, Comparison of Pirani
and McLeod gauges, Comparison of hot
cathode and cold cathode ionization
gauges
n
Study of the crystal structure using X-ray
diffraction techniques.
n
Out gassing characteristics of various
material under vacuum
n
The calibration of vacuum gauges
n
Production and monitoring of thin films
n
Electron Microscope specimen preparation
by various techniques.
n
Study of freeze drying process.
NE-582 Physical Protection systems
Introduction to objectives of Physical Protection
System; Categorization of nuclear materials;
Design basis threat (DBT) definition and target
identification; Design of a physical protection
systems; Intrusion sensors and alarm assessment;
Display and communication; Access control
system and delay barriers; Response force
communication; Vital area identification;
Techniques for analysis and evaluation of a
physical protection system; Software for analysis
and evaluation: EASI Model and SAVI; Adversary
Sequence Diagram; Physical protection
requirements to protect the nuclear materials and
facilities; Idea of security envelop and
application of graded approach; Regulatory
process and national laws; Development,
assessment/evaluation and implementation of a
physical protection plan; Quality assurance
policy/program for adequate PPS; Enforcement;
Grading the levels of violations, prosecution,
identification of Non-Compliances, Regulatory
Practices. Case studies regarding physical
protection systems.
NE-601 Nuclear Engineering Laboratory
Various experiments must be performed
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Riemann equations; Cauchy integral formula;
Residue theorem; Contour integration;
Introduction to the calculus of variations; EulerJacobi equations. Orthogonal functions; Fourier
series and its convergence; Dirichlet's conditions;
Complex Fourier series; Fourier transform
theorems; Discrete data systems; Z-transform
theorems; Limitation of the Z-transform method;
Solution of difference equations by the Ztransform method.
NE-607 Nuclear Reactor Dynamics
The time-dependent neutron diffusion equations;
Step reactivity input and response; Frequency
response and transfer functions; Reactivity
oscillations; Ramp reactivity input and response;
Arbitrary reactivity variations. Integral equations
for point reactor dynamics; Numerical methods
for the solution of dynamics equations; Reactivity
feedback; The Nordheim Fuchs model; The Fuchs
ramp input model; Small reactivity excursions;
Excursions near prompt critical Complex shutdown
mechanisms for reactors. The transport equation
for space-dependent neutron dynamics; Multimode dynamics equations; Numerical methods for
the solution of space dependent dynamics
equations.
NE-608 Neutron Transport Theory
Development of neutron transport theory, The
one-speed neutron transport equation and its
solution by analytical methods; Reciprocity
relations and collision probabilities. Numerical
solution of the one-speed transport equation
spherical harmonics expansion, discreteordinates method, finite element technique and
integral transport methods. Multigroup methods
for the solution of the energy dependent
transport equation; Eigenvalue problems;
Determination group constants; Reactor cell
calculations; the adjoint function and its
applications; Perturbation theory, Variational
methods.
NE-609 Nuclear Reactor Safety
General background to nuclear reactor safety, its
aims and importance; Reactivity induced
accidents; Coolant transients; Loss-of-coolant
accidents; The role of intrinsic and engineered
safety feature in transients and accident
sequences; Des basis accidents; Fuel element
behavior during reactor transients; Accident
containment; Release of radioactive materials
within the containment and to the environment;
Risk assessment for nuclear power plants.
NE-610 Reliability and Risk Analysis
Reliability concepts; Probability distributions for
describing failures; Failure data; Sampling,
estimation and confidence limits; Reliability of
simple systems; Synthesis of reliability for
complex systems; Fault tree analysis; Event tree
analysis Concepts of risks; Risk analysis for
nuclear reactors; Risk analysis for the various

stages of the nuclear fuel cycle Comparison of
nuclear risks to risks from other energy sources;
Risk benefit and cost-benefit analysis.
NE-611 Nuclear Reactor Design
The course is intended to provide familiarity with
the conceptual and practical problems
associated with reactor design Group design
efforts will involve integration of reactor physics,
thermal hydraulics, materials science, shielding,
safety and economics. Optimization procedure
will be discussed. Students will be required to use
computer modules for analysis of various aspects
of reactor design. Lectures, seminars and
tutorials will be held to aid the students in their
effort.
NE-612 Boiling Heat Transfer and Two Phase Flow
The course is intended to provide familiarity with
the conceptual and practical problems
associated with reactor design Group design
efforts will involve integration of reactor physics,
thermal hydraulics, materials science, shielding,
safety and economics. Optimization procedure
will be discussed. Students will be required to use
computer modules for analysis of various aspects
of reactor design. Lectures, seminars and
tutorials will be held to aid the students in their
effort.
NE-613 Computational Fluid Dynamics
General differential equation; Numerical
solution of energy and Navier Stokes equations;
Numerical schemes and algorithms; Methods of
obtaining convergence; Transient analysis; Finite
difference and finite-element methods applied
to fluid mechanics; Matrix solving techniques;
Recent developments in CFD; Development of
computer programs for CFD problems.
NE-614 Radioactive Waste Management
Build-up and decay of radioactive nuclides; Major
sources of nuclear waste; Gaseous, liquid and solid
wastes; High level liquid waste, its characterization
and projections for fuel cycle; Commercial high
level liquid waste management; Solidification
processes and products; Actinide partitioning of
high level liquid waste; Low and medium level
wastes and their treatment in gaseous, liquid &
solid forms; Special wastes of tritium, krypton and
iodine isotopes; Considerations of ultimate
disposal of nuclear wastes; Assessment of long
term safety; Design of a waste processing facility.
NE-615 Nuclear Chemical Plant Design
Development of a chemical plant project; Process
design: Evolution of physical and chemical
operations of a process; Case- studies from
conventional and nuclear chemical industry;
Selection of process equipment and materials;
Writing of order specifications; Student process
design project; Design for the prevention of
nuclear criticality in a radio-chemical plant; Fuel
reprocessing plant first cycle hot cell design
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sintering; Vacuum heat treatments; Electron beam
melting; Vacuum coating; Design of vacuum
systems; Use of vacuum technology in production
of Nuclear materials.
NE-620 Cryogenic and Vacuum System Design
Basic principles of cry pumping; Its advantages
and disadvantages as compared to other pumps;
Refrigeration and liquefaction cycles; Heat
transfer; Insulation; Fluid dynamics; Materials of
construction and technique of fabrication;
Adsorption expanders and pumps safety;
Thermo-physical data for cryogenic materials,
their availability, production, storage, transfer
and cost. Criteria for the selection of materials
needed in ultra high vacuum systems; Cleaning
techniques; Sealing techniques; Partial pressure
analyzers; Leak detection using high frequency
leak testers, halogen and helium leak detectors,
mass spectrometer.
NE-621 The Boundary Element Method
Basic concepts and comparison with other
methods; Solution of the Poisson equation:
approximate solutions and weighted residual
methods, Weak formulations: boundary and
domain solutions; Potential problems and their
solution by BEM; Combination of BEM and FEM;
Singular elements for fracture mechanics.
NE-622 Laser Physics
Stimulated emission; Einstein's A, B coefficients;
Dipole radiation; Induced dipole moments;
Maxwell's equations; Wave equation; Rotating
wave approximation; Density matrix approach;
Equations fordiagonal and off-diagonal matrix
elements of density matrix for a two level system;
Solution in rate equation approximation; Output
power for single mode; Multimode operation;
Doppler broadening; Saturation amplification;
Spontaneous emission; Coherent states;
Coherence properties; Introduction to stochastic
processes; Autocorrelation functions; Spatial
temporal coherence; Photon statistics in thermal
and laser sources. Geometrical optics approach
for periodic focusing systems; Resonator g
parameter, Stability diagrams; Methods of wave
optics (diffraction approach); Huygen's principle;
Gaussian waves; Propagation and focusing of
Gaussian waves; Concept of waist, spot size,
Rayleigh range etc.; Field patterns of commonly
used resonators; Higher order (non-Gaussian)
modes; Unstable resonators.
NE-623 Laser System Technology and Applications
Classification of laser systems; Spectroscopy of
specific systems; Design of solid state laser
techniques; Pumping geometries; Pump sources;
Technological details; Amplification; Mode
selection; Q-switching; Pulse narrowing; Design
techniques of gas lasers; Mode locking; Mode
selection; Stabilization; Amplification; Optical
elements including mirrors, lenses/beam-splitters
and optical coatings; Mechanical stability of
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example; Shield design; Reprocessing hot cell
s h i e l d d e s i g n ; Ra d i o - c h e m i c a l p l a n t
instrumentation, piping and pumping equipment
layout planning; Maintenance philosophies; Plant
siting; Project economic evaluation.
NE-616 Nuclear Reactor Materials
Classification of plain carbon steels;
Microstructures and their control in plain carbon
steels; Effects of alloying elements on plain
carbon steels; Classification of alloy steels;
Manganese steels; Low alloy chromium steels;
Chromium alloy molybdenum steels; Temperembrittlement in low alloy steels; Iron chromium
alloys; Iron-chromium-carbon alloys; Classification
of wrought stainless steels; Ferritic stainless-steels;
Martensitic stainless steels; Austenitic stainless
steels; Precipitation hardening of stainless steels;
Titanium alloys; Nickel base super alloys; Nickeliron base super alloys; Metallurgy of zircaloy,
Materials aspects of design and structural
integrity of nuclear fuels, control rods, reactor
pressure vessel, piping, heat exchanger, and
turbines.
NE-617 Degradation and Failure of Materials
Galvanic corrosion of metals and alloys; Crevice
corrosion; Pitting; Intergranular corrosion; Erosion
corrosion; Corrosion behavior of low alloy steels,
stainless steels, nickel base alloys, and tin alloys;
High temperature corrosion; Creep; High
temperature materials and coatings; Fracture
mechanics; Fatigue; Corrosion fatigue; Stress
corrosion cracking; Hydrogen embrittlement;
Pellet-clad interactions; ProbleM.S. in PWR
steam generators and steam turbines; Metal
working defects; Casting defects; Heat treatment
defects; Non-destructive testing; Fractography;
Imperfections in materials induced by radiations;
Effects of irradiation; Inspection of reactor
components for structural integrity.
NE-618 Mechanical Behavior of Materials
Three primary fatigue analysis methods: The
stress life approach, the strain life approach, and
the fracture mechanics approach; Relationship
between fracture mechanics and Coffin-Manson
law; Fatigue crack initiation phenomenology,
Fracture crack initiation in notches; Fatigue crack
propagation phenomenology; Time dependent
fatigue behavior study; Effect of environment,
frequency, etc.; Strain range partitioning
methods; Frequency modified Coffin-Manson
law, 10% rule; Damage modes: inter granular
and trans granular, Methods of obtaining fatigue
life using initial crack size; Importance of critical
stress intensity factor.
NE-619 Vacuum Metallurgy
Vacuum pumps; Pressure measuring devices;
Leak detection and proving; Metal refining in
vacuum; Degassing in liquid state; Vacuum
melting in resistance furnaces; Vacuum induction
melting; Electron beam melting; Vacuum
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laser systems; Electronics necessary for laser
system. Properties of laser beams; Harmonic
generation; Spectroscopy; Multiphoton
processes; Distance measurements by
conventional methods, interferometry, optical
radar and range finder; Types, techniques, and
applications of holography; Processing of
industrial and semiconductor materials; Vapor
deposition for thin films; Communications methods
including conventional methods, lasers and fibers,
step index fibers, graded index; Loss
mechanisms; Transmitters/Receivers; Satellite
communication by lasers; Military applications
including range finders, guiding systems, pistols,
defense systems; Other applications such as
omputer/integrated optics, fusion, medicine, high
speed photography, laser gyroscope.
NE-624 Thermonuclear Engineering
The fusion reactions and their cross sections;
Thermonuclear reaction power density; Radiation
losses; The Lawson criterion; Transport and
electromagnetic theory applicable to confined
plasmas; Survey of methods of magnetic
confinement; Achievement of a thermonuclear
plasma by inertial confinement; Cold fusion. A
general fusion reactor design; The first wall; Heat
Transfer systems; Tritium breeding and
confinement; Superconducting magnets; High
powered lasers; Other reactor components.
Conceptual fusion reactor systems; The tokamak
reactor; The magnetic mirror reactor, The laser
driven reactor; Economics of fusion and future
prospects.
NE–625 Reactor Control and Instrumentation
Reactor kinetics; Transfer function; Overview of
reactor systems; Out core sensors; In core sensors;
Process instrumentation; Signal conditioning;
Transfer function measurement systems; Control
rod drives and indicating systems; Power
supplies; Installation of instrumentation systems;
Quality assurance and reliability; Protection
systems; Instrumentation systems of nuclear
power plants.
NE-626 Optimal Control Engineering
State-space representation of physical systems;
Selection of a performance measure; The optimal
control law; The principle of optimality applied to
the optimal control problem; The calculus of
variations; Necessary conditions or optimal
control; Linear regulator problems; Pontryagin's
minimum principle and state inequality
constraints; Minimum time and minimum control
effect problems; Numerical determination of
optimal control by the method of steepest-decent
and by the method of variation of extremals.
NE-627 Computer System Management
Data structures; Linear lists; Stacks; Queues;
Dequeues; Linked lists; Circular lists; Doubly
linked lists; Arrays; Trees; Sorting, searching and

organization of files; Operating systems; Types
of operating systems; Parallel processing and
sync hronization; Memory management
techniques; system deadlocks and their
prevention; Sample operating system design;
Analog, Digital and Hybrid computations;
Implementation of models of EAI-Minihybrid.
NE-628 Special Topics in Nuclear Engineering-III
This is a course on advanced topics not already
included in the syllabus. The special paper may
be conducted as a lecture course or as an
independent study course. The topic and contents
of the course must be approved by the Board of
faculty.
NE-629 Reactor Operation and Experiments
Introduction to research reactors and their
ancillary equipment; Manpower requirements
and duties; Reactor design; Reactor description;
Reactor instrumentation; Fuel handling and
storage; Reactor Operating procedures.
Reactor Experiments: A minimum of four
experiments must be performed from the
following list:
n
Investigation of reactivity effects of the
thermal column and beam tubes.
n
Study of Xenon poisoning build-up and
decay.
n
Effect of delayed neutrons and
measurement of power coefficient of
reactivity.
n
Study of PARR-1 systems and approach to
criticality.
n
Calibration of control rods in PARR-1&2.
n
Neutron flux mapping in the thermal column
or core of PARR-1.
NE-630 Control and Simulation Laboratory
A minimum of eight experiments must be
performed from the following list:
n
Determination of time constant, damping
ratio, and natural frequencies from the
transient response and measurement of
frequency response of open and closed
loop dc servo system.
n
Close loop behavior of ac servo system.
n
Open and closed loop speed and position
control using advance d.c. servomechanism.
n
Comparison and study of PID control actions
and tuning rules.
n
Time and frequency response analysis of
first, second and third order systems using a
pneumatic servo system.
n
Study of effects of non-linearities such as
saturation, dead-zone, hysterisis, etc. on the
performance of feedback systems.
n
Study of a thermal system with time lag.
n
Familiarization with digital storage
oscilloscope, operation of 555 timer as
pulser and square wave generator.
n
Simulation of linear systems on digital
computer.
n
Simulation of non-linear systems on digital
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of nitric acid concentration.
Batch stepwise countercurrent extraction of
uranium to construct X-Y diagrams for process
Flow-sheet development.
Studies of continuous current and differential
solvent extraction in a spray column pilot plant.
Studies of batch distillation with rectification in
a packed column pilot plant.
Studies of resin column preparation,
backwashing, adsorption and elution in a
double column pilot plant.
3. Thermal Hydraulics:
Investigation of the effect of pressure on
critical heat flux.
Determination of friction factors for water flow
in various components.
Study of characteristics of various types of
pumps.
Study of film wise and drop wise condensation.
Study of shell and tube type heat exchangers.
Investigation on heat and mass transfer unit.
Oil hydraulic control circuits study.
Study of pneumatic control circuits.
4. Stress Analysis:
Use of electrical strain gauges in structural
mechanics.
Determination of stress at different points in
mechanical structures using model analysis.
Determination of stress direction in different
mechanical structures.
Determination of stress concentration factors in
various geometries.
Determination of stress at different points in
mechanical structures using coating analysis.
Preparation, application and calibration of
brittle coatings and moire fringe analysis.
NE-697 M.S. Thesis Research
The thesis research will be carried out during the
research semesters. The student will undertake an
in-depth study of some Nuclear Engineering related
problem. This will be done either by joining an ongoing research programme, or by initiating a new
programme under the guidance of a PIEAS faculty
member/PAEC establishment. The nature of the
project may be research, development or design
and may involve experimental, theoretical, or
computational work or a combination of these. Each
student will be assigned a 'Project Supervisor'. Cosupervisors' may also be assigned, depending on
the nature of the work. The supervisor and cosupervisor(s) will guide, instruct and supervise the
student in this study. The student shall write a
comprehensive report and shall deliver at least one
seminar before the end of the semester. The report
and the seminar shall also be used in the overall
evaluation of the student. If the supervisors feel that
more time is needed for the satisfactory completion
of the project, the duration may be extended
beyond the end of the semester.
n
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computer.
Simulation of process control on digital
computer.
n
Speed and position control of a stepper
motor.
n
Solution of non-linear state equations on
analogue computer.
NE-631Radiation Physics Laboratory
A minimum of six experiments must be
performed from the following list:
n
Study of scattering of gamma rays from flat
surfaces.
n
Experimental study of the shielding
properties of concrete for fission product
gamma-rays.
n
Positron life time studies in different
materials.
X-ray fluorescence with proportional and
HPGe or Si (Li) detector.
Study of the shielding characteristics of single
and laminated materials for gamma-rays.
Shielding characteristics of different
materials for fast neutrons.
Determination of resonance integrals using
activation foils.
Thermal and fast neutron activation.
Alpha- X-Ray Coincidence and study of
decay scheme of Cm-244.
Decay scheme study and determination of
angular correlation of emitted radiations.
Low level alpha-beta counting system study
and environmental monitoring.
Beta particle detection using liquid
scintillators.
NE-632 Engineering and Materials Laboratory
A minimum of eight experiments must be
performed from the following list:
1. Materials Science
Study Tensile, hardness, and impact testing of
metals and alloys.
Metallography of various metals and alloys
and study of phase distributions.
Comparison of corrosion rates of various
metals and alloys by weight loss technique.
Study of electrochemical behavior of metals
and alloys in corrosive media.
Effects of annealing, normalizing, quenching
and tempering on hardness and
microstructure.
Effects of cold working, recovery, and
recrystallization on microstructure and
mechanical properties of metals and alloys.
Study of powder compaction and sintering.
Sensitization and solution heat treatment of
stainless steel.
2. Separation Processes
Analytical estimation of uranium in aqueous
and organic solutions.
Analytical estimation of free acidity in the
presence of uranium.
Partition studies of the distribution of uranium
(aqueous/organic) in TBP solvent as a function
n
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C O M P U TAT I O N A L A N D I N T E R N E T maintenance facilities are provided in this lab.
CISD performs technical evaluation of computer
SERVICES DIVISION
Computational and Internet Services Division
(CISD) is dedicated to facilitate the teaching,
learning, and research activities of its registered
users (faculty, Ph.D. scholars and students) by
providing them computational services. The
operational and support activities of CISD
comprises of the following:

Intranet
CISD has established a large network of 1500
nodes which is divided into multiple VLANs for
ease in administration and maximum throughput
of the traffic. All edge switches “Enterasys C1H1
24/48” are supported layer 3 and the core
switch “Enterasys N7 Series” support layer 4.
CISD has established a Network Operation
Center “NOC” for providing centralized services
and end point physical connectivity.

and network equipment to make sure intended
equipment fulfils the requirements and is indeed
the cost-effective solution.

Technical Support
CISD has established a helpdesk which is providing
technical support in hardware, software and
network issues to its users.

Internet Services
CISD is also providing internet facilities through
dedicated proxy servers in the all academic blocks
and hostels. The internet speed is 24Mbps which is
accordingly divided. This facilitates our users to
use e-resources comfortably in a steady and
smooth manner.

Digital Library Program

CISD is running a Computer Centre of 70 PCs
with also the technical assistance round the clock
24/7. The development of state of the art large
computer center consisting of 200 PCs and NOC
is under progress.

CISD is executing this program to provide
researchers in the university with access to
international scholarly literature based on
electronic (online) delivery, providing access to
high quality, peer-reviewed journals, databases,
articles and e-Books across a wide range of
disciplines.

Centralized Services

Software/Web development

CISD is providing Centralized Authentication
Services. CISD has hosted its own Mail Server
which is providing dedicated email addresses to
its users with the capacity of 500Mbytes for their
mail boxes which will be increased soon. There is
provision of CD/DVD writing, scanning and
printing facility in the computer center.
Troubleshooting, S/W Installation, repair and

CISD has self hosted the PIEAS website
http://www.pieas.edu.pk and responsible for
maintaining and updating it. CISD also provides
support for ‘Security Card Management System
for Students’ and employees of PIEAS.

Computer Centre

Video Conferencing
Video conferencing and interactive lecturing is an
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initiative of HEC to improve the quality of
distance learning education in the country.
CISD has established Teleconference Hall for
these services.

PERN Project
CISD is also executing Pakistan Education
Research Network project launched by HEC.
Under this project a WAN connectivity of all
universities will be provided in near future. To
establish the WAN a Router N20 which was
supplied by the HEC is installed and configured
as well as the Fiber Optic cable installation
and tested phases have been completed
successfully.

Computational
and Internet
ServicesDivision
Division
Utilities
and Building
Services
Naeem Ahmed (Head CISD)
Tel: +92 51 2208022
email: naeem.ahmed@pieas.edu.pk
Shoaib Malik
email: shoaib@pieas.edu.pk
Adil Zia
email: adil@pieas.edu.pk
Zia Ullah
email: zia@pieas.edu.pk

Utilities and Maintenance Division
Arshad Iqbal (Head UMD)
Tel: +92 51 2208024
email: fac105@pieas.edu.pk

Residential Services Division

PIEAS Computing Grid Facility
The computing grid project established under
the umbrella of PAK-CERN collaboration, is a
world wide collaboration to assemble the
resources to form the LHC Computing Grid
(LCG). The LHC Computing Grid (LCG) project
has been established to provide and maintain
data storage and analysis infrastructure for
LHC experiment. The experiment will start in
current year while the grid infrastructure to
handle the expected 15 PB/year of raw data.
Grid Computing focuses on geographically
distributed computing resources configured to
allow coordinated use while physical resources
and networks provide infrastructure for
collaborative research, knowledge, data and
resource sharing at global level. Grid/PCs
Cluster technologies promise to change the
way o r ga n i z a t i o n s t a c k l e c o m p l ex
computational problems. The high-end
computational power can be achieved by
harnessing the same infrastructure to attain a
reasonable processing power to provide a
flexible and sustainable solution for various
experiments/projects of PAEC as an alternate
of supercomputer. It also provides many IT
threads to address issues of various disciplines
which are in dire need of solving large
computational problems such as complex
modelling and simulations in environmental
studies, earthquakes modelling, and weather
forecasting etc. We have collaborated and
provided technical support in this regard to
some institutes.

ACADEMIC SERVICES DIVISION

Academic Services Division
Javaid Khurshid (Head ASD)
Tel: +92 51 2208019
email: javaidk@pieas.edu.pk

Student Affairs Division
Imran Rafique Chughtai (Head SAD)
Tel: +92 51 2207851
email: imran@pieas.edu.pk

Registration and Examination Division
Munib Gul (Registrar)
Tel: +92 51 2207818
email: munib@pieas.edu.pk
Anila Usman (Controller of Examinations)
Tel: +92 51 2208028
email: anila@pieas.edu.pk

Library Division
Mohammad Jaudet
Tel: +92 51 9248905
email: jaudet@pieas.edu.pk

Planning and Development Section
Naseem Irfan
Tel: +92 51 2208358
email: fac066@pieas.edu.pk

Public Relations Section
Aneela Zameer
Tel: +92 51 2208363
email: aneelaz@pieas.edu.pk

Administration
Zaki Nasir (Head)
Tel: +92 51 2207392
Khalid Hussain Shah

Accounts
Mukarram Shah (Head)
Tel: +92 51 2207811
Muhammad Arif

The division is responsible for providing the
following services

Muhammad Saleem

Teaching Aid Support Section

Javed Akhtar Qazi

The section arranges and provides multimedia
services and overhead projector facility in
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Tariq Majid (Head RSD)
Tel: +92 51 2208027
email: fac008@pieas.edu.pk

Photocopy and Duplication Section
A large number of photocopying and
duplicating machines are available in this
section. Generally more than 2000 copies per
day are handled. This section is separated in two
sections; one for the students where they can get
photocopies through cash payment, whereas the
other section deals with the official work of
various departments and divisions of PIEAS. Their
billing is done on quarterly basis

Photography and Video Recording Section
The section provides photography facility to
cover functions and events. The section also
facilitates the recording of lectures delivered by
the faculty, eminent scholars, educationists and
researchers. The recorded artifacts are archived
on the optical media.

Management of PIEAS Auditorium and New
Academic Block
PIEAS has a well-furnished auditorium with an
audience capacity of 500. It is well-equipped
with audio-visual equipment and serves as an
important hub for organizing conferences,
colloquiums, seminars, workshops, academic and
student's functions.
I-Block (New Academic Block) is an addition to
the existing infrastructure. It houses two large
lecture theaters each with a seating capacity 0f
250 and equipped with multimedia and audio
facilities. In addition, it has six large classrooms
each with a seating capacity of 70 that will
adequately meet the requirements of degree
programs in session.

Applied Electronics Laboratory
This Lab is equipped with the entire necessary
lab equipment like Oscilloscopes, Function
Generators, Frequency Counters, DVMs., PCAD
designing facilities training and learning kits,
EPROM programmer,
variety of Digital/
Analogue components and consumables.
Assistance is provided by a qualified team of lab
assistants and professional faculty members.

facilities are also used to fabricate some
components that may be needed for R&D work.

RESIDENTIAL SERVICES DIVISION
The Institute provides on-campus housing for
students. There are 5 hostel blocks with 250
furnished rooms including single and shared (two
to three persons) accommodation. Two more
hostels will be available soon. These hostel blocks
are situated at a walking distance from the
academic blocks. Since temperature during winter
may go down to the freezing point, students are
advised to bring plenty of warm clothing. Also
students are expected to bring their linen and
blankets for their bedding. Mattresses are usually
provided by the hostel administration. Female
students are provided accommodation in
furnished houses reserved for this purpose located
just across the road from the Institute. Around 50
female students can be accommodated at a time.
A 200-room purpose-built female hostel is near
completion. Foreign students and local married
students may be accommodated in the family
suites, as and when available. There is a Guest
House to accommodate guests of students and
staff. This facility is charged. The Hostels have
game rooms with facilities for several indoor
games including chess, table tennis, carom board,
billiard. Outdoor sporting facilities include lawn
tennis, badminton, basket ball and volleyball
courts as well as fields for cricket, hockey and
soccer. Telephone service is provided to the
residents of the Hostels. The Hostel kitchen is
equipped with modern amenities. Meals are
prepared on a cooperative (no profit, no loss)
basis. All utilities (gas, electricity, water,
kitchenware etc.) are provided free of cost and
students/ residents have to pay only for the food.
Two canteens are also present in the hostel's
vicinity.

Student Committees

Four student committees exist to help the students
regarding their issues and needs at hostels. These
committees work under concerned Deputy
Warden. The members of committees are selected
from both MS and BS classes. Students of every
discipline select one member per committee from
The AE lab is providing practical/research their class. The committees are: Hostel committee,
facilities to
Mess Committee, Sports Committee and
Basic Electronics courses
n
Coordination Committee.
Undergraduate students
n
REGISTRATION AND EXAMINATION DIVISION
M.S. Seminar projects
n
The Registration and Examination Division is
Faculty of PIEAS
n
primarily responsible for the registration and
UTILITIES AND MAINTENANCE DIVISION
examination related activities of the students. The
PIEAS has mechanical, electrical, electronics and examination branch in coordination with
wood workshops to carry out repair and registration branch looks after the activities
maintenance works throughout the campus. These related to admissions at the undergraduate and
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postgraduate levels each year. The other major
responsibilities of the examination branch
include preparing academic calendars,
semester-wise time tables and date sheets,
maintenance of students' record, enrollment in
courses, holding semester examinations,
compilation and notification of results, issuance
of result cards, transcripts and degrees.
An online integrated set of information systems
has been deployed to serve all degree
programs at PIEAS. It includes student course
enrollment, attendance information system, result
submission and compilation, fee submission
system etc. Students can access their transcripts
online immediately after result declaration.
Similarly the course offering process in each
semester by departments and course registration
by students has been streamlined and simplified.
The set of integrated information systems is
accessible over Internet and facilitate its
stakeholders by providing round the clock
availability and ease of use.

issues of journals and 2,800 project reports.
Online access to 50,000 books and 23,000
current journals is available through HEC's
Digital Library. Additional access to 32,000
books, 130 current journals, 52,000 back issues
of journals and nearly one million technical
reports is also available through PINSTECH
Library. International data centers including INIS,
NTIS, BLDSC and EPO can also be accessed
online via PINSTECH Library.

ACCOUNTS DIVISION

The Accounts Division at PIEAS is responsible for
the preparation of budget, release of funds,
disbursement of salaries to PIEAS employees,
maintenance of accounts of all receipts and
expenditure, compilation of accounts, pre audit
and conducting of post audit. It watches the pace
of expenditure during the year. It is also
responsible to ensure that all the rules &
regulations of the Government are fully
observed at PIEAS. It is also responsible for
reconciliation of expenditure Vs. budget at the
STUDENT AFFAIRS DIVISION
end
of each financial year.
Education is not merely an academic facet of
one's life; it should also be reflected in the overall
ADMINISTRATION DIVISION
personality of the individual.
The social
The Administration at PIEAS is responsible for the
intractability, responsibility and civics sense are
provision of manpower against vacant posts
a few of the important learning objectives that
through recruitment to PIEAS as well as
must be gained through a balanced educational
PINSTECH Model College (PMC). It maintains
system. These ideas define the bases of
proper record of all officers and staff in the
education philosophy at PIEAS. The Student
shape of personal files, service book and ACRs.
Affairs Division (S.A.Div.) at PIEAS is responsible
It arranges and manages facilities like the
for promoting the co-curricular activities at the
medical facility, house rent subsidy, transport
Institute with the overall objectives of physical,
and telephone as per entitlement for the
moral, intellectual and social development of
employees of PIEAS. The Establishment Branch
students. These objectives are to be achieved
arranges for the security clearance of the
through student bodies that provide appropriate
selected candidates and periodical clearance of
platform for the expression of talent.
all employees. It also prepares
Students are encouraged to team up according monthly/quarterly manpower status report for
to their common interests under the umbrellas of the PAEC headquarter. It facilitates the officers
student bodies, i.e., Societies and Clubs. While proceeding abroad for their studies and training
Societies are meant to cover intellectual, cultural
and creative activities, the Clubs encompass to secure their official passports . This division is
sports activities. Student Affairs Division also also responsible for the correspondence with
manages the study and recreational tours of the PAEC headquar ter, Higher Education
Commission (HEC) and other sister organizations
students.
Presently there are several student bodies from time to time. It also deals with the
registered with the S.A.Div, namely, PIEAS retirement/pension cases of the PIEAS
Performing Arts Society, PIEAS debating Society, employees.
PIEAS Islamic Society, PIEAS Blood Donating
& DEVELOPMENT SECTION
Society, PIEAS Hiking Club, and PIEAS Badminton PLANNING
The outburst of technological, research &
Club. PIEAS Expedition and PIEAS Annual Sports
are major annual events organized by these development activities in the country, in general
student bodies. I addition, all student bodies and in strategic dimensions, in particular,
have their own regular schedules of meetings warranted to formulate a new vision for the
institute. This included starting of various new
training and event organization.
programs/courses in modern and most wanted
LIBRARY DIVISION
technologies.
Hence, P & D wing was
PIEAS has an in-house library holding more than established during 2006 for Up-gradation of
25,000 books, 11 current journals, 1,800 back the institute, in order to cope with the new
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dictates. In pursuance of this goal, many new
projects have been formulated and are at various
stages of appraisals, planning, execution and
closing.
Planning & Development Wing is complying with
the Vision for the Institute in light of mission
assigned and has prepared comprehensive Master
Plan for developments in various phases. The wing
co-ordinates amongst all Depts. / divisions for their
futuristic requirements and prepares Plans, in terms
of civil works, utility services, Labs up-gradation,
Academic support as well as amenities.
Furthermore, the wing undertakes Initiation of new
Project Concepts, Appraisals, Planning, Execution,
Project reviews, Liaison with donor agencies for
provision of funds, Maintenance of Project Accounts
and budget, Preparation of PSDP projections,
Annual Work & Cash Plans and their up-dation on
Project Management Evaluation System.

PUBLIC RELATIONS SECTION
Public Relations Section has been established in
PIEAS to handle dissemination of information
pertaining to all aspects of academic, research,
extracurricular and administrative activities
carried out by its various components. This
section publicizes information about all
components of the Institute, namely faculties,
departments, divisions, sections, etc. to relevant
government and non-government
organizations, other universities and the public
at large. It also prepares and publishes useful
data, information material, advertisements, etc.
about PIEAS through circulars, newsletters,
brochures, newspapers, magazines, periodicals
and electronic media. In a similar manner, it
regularly updates all information placed on
PIEAS website. Needed technical assistance for
this purpose is provided by CISD, PIEAS.
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Mr. Arshad Iqbal
Head, Utilities and
Maintenance Division

Mr. Naeem Ahmed
Head, Computational and
Internet Services Division

Dr. Mohammad Jaudet
Head, Library
Division

Dr. Imran Rafique Chugtai
Head, Student Affairs
Division

Dr. Javaid Khurshid
Head, Academic Services
Division
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Dr. Tariq Majeed
Head, Residential Services
Division

Dr. Aneela Zameer
Head, Public Relations
Section

Dr. Nasim Irfan
Head, Planning and Development
Section

Mr. Zaki Nasir
Head, Administration

Mr. Mukarram Shah
Head, Accounts Section
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STEM Careers Program

Introduction
STEM Career Program is a joint venture of HEC
and PIEAS. The main objective of this program is
to groom students for international science
olympiads in Biology, Chemistry, Mathematics
and Physics. The National Science Talent Contest
(NSTC) is a regular annual event since 2003. It is
an extension of the National Physics Talent
Contest (NPTC), which was initiated by PIEAS in
1995. It strives to vitalize science education at
the intermediate level, a crucial stage for
professional career choices. NSTC, and earlier
NPTC, won national and international
recognition for the country by winning silver and
bronze medals and honorable mentions. Its
alumni is getting fully funded admissions for their
higher studies in prestigious institute such as MIT,
Oxford, Princeton and Stanford.
The participants of this Contest are selected and
groomed through a rigorous process. It starts by
inviting more than 700 colleges/institutes
throughout the country, offering intermediate or
A-level/inter-science education, to nominate
their top students for the Contest. Bright younger
students, however, are also encouraged to apply
for the Contest. Typically these students have
80% or more marks in the NSTC subjects of
Biology, Chemistry, Mathematics and Physics in
their earlier O-level/SSC exam. About 50
students are selected for further grooming in
each of the NSTC subjects on the basis of their
performance in a Screening Test, which is
simultaneously held in about 8 major cities
throughout the country on the first Sunday of
January. The selection process further narrows
down this number to 4-6 students in each of these
subjects through a series of one-week fully
residential training camps at the respective
Home Institutes; where the students are taught
and tested. These 4-6 member teams are further

groomed for 2-4 weeks just before their
departure for the respective International
Olympiad during July.
STEM Careers Project also holds two annual
National Engineering Competitions (NEC). One
of these, the National Engineering Robotic
Competition (NERC) is being held in
collaboration with EME, NUST, Rawalpindi since
2004 and the other one, the Design, Build and
Fly Competition (DBFC) is being held in
collaboration with the GIK-Institute, Topi since
2006.
National Science Talent Contest
The following are the Home Institutes for
grooming selected students in their respective
subjects.
n
National Institute of Bio Technology &
Genetic Engineering (NIBGE), Faisalabad
for Biology.
n
H.E.J Institute of Chemistry, Karachi
University for Chemistry.
n
School of Mathematical Sciences (SMS),
G.C.U. Lahore for Mathematics.
n
Pakistan Institute of Engineering and
Applied Sciences (PIEAS) and briefly
Ghulam Ishaq Khan Institute of Engineering
Sciences and Technology, Topi (GIKI) for
Physics.

International Science Olympiads
Pakistan is regularly participating in the
International Physics Olympiad since 2001, in
the Mathematics Olympiad since 2005 and in
the Biology and Chemistry Olympiad since
2006. The performances of Pakistani teams in
these Olympiads have been quite encouraging.
National Engineering Competition
The National Engineering Competition (NEC)
entails encouraging engineering undergraduate
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Achievements at International Science Olympiads
International Physics Olympiad
Event
Distinctions
Team Leader(s)
36th International Physics Olympiad
Salamanca, Spain (2005)

Dr Abdullah Sadiq
Dr Kashif Sabih

Nabeel Rehman Shami (Honorable Mention)
Dawood Tariq (Honorable Mention)

37th International Physics Olympiad
Singapore (2006)

Dr Abdullah Sadiq
Dr Ibrahim Qazi

Fahad Mahmood (Honorable Mention)

38th International Physics Olympiad
Isfahan, Iran (2007)

Dr Ibrahim Qazi
Al Hasanat Rasul

Muhammad Zeeshan Javed (Honorable Mention)
Muhammad Sulaiman (Honorable Mention)

39th International Physics Olympiad
Hanoi, Vietnam (2008)

Dr Shahid Qamar
Dr. Masroor Ikram

Hamza Aftaz (Silver Medal)
Madiha Hussain (Bronze Medal)
Syed Waqas Raza (Honorable Mention)
Ahmed Bilal (Honorable Mention)

40th International Physics Olympiad
Merida, Mexico (2009)

Dr Shahid Qamar
Dr. Masroor Ikram

M Zain ul Abideen Ali Khas (Bronze Medal)
Harred Bin Tariq (Bronze Medal)
Musab Jilani (Honorable Mention)
Aamir Ayub (Honorable Mention)

International Mathematics Olympiad
Dr Shahid
Qamar
39th International Mathematics Olympiad Team
Event
Leader(s)
Dr. Masroor Ikram
Hanoi, Vietnam (2008)
46th International Mathematics Olympiad Mr. Ahmed
Mehmood Qureshi
Mexico (2005)

Distinctions

47th International Mathematics Olympiad Dr. A. D. Raza
Slovenia (2006)

Zaeem Hussain (Honorable Mention)

48th International Mathematics Olympiad Dr. A. D. Raza
Hanoi, Vietnam (2007)

Zaeem Hussain (Bronze Medal)
Sohaib Afzal (Honorable Mention)

Waqar Ali Syed (Bronze Medal)
50th International Mathematics Olympiad Dr. A. D. Raza
Dr. Ahmed Mahmood
Breman, Germany (2008)

International Biology Olympiad
Dr Shahid
Qamar
39th International Mathematics Olympiad Team
Event
Leader(s)
Dr. Masroor Ikram
Dr. Sarwar Khan
Ms. Farwa Nurjis

Muhammad Sher Koh (Bronze Medal)

18th International Biology Olympiad
Saskatoon, Canada (2007)

Dr. Sarwar Khan

Abeera Ali (Bronze Medal)

19th International Biology Olympiad
Mumbai, India (2008)

Dr. Safdar Ali Mirza
Al Hasanat Rasul

Muhammad Affawn Ashraf (Silver Medal)

20th International Biology Olympiad
Tsukuba, Japan (2009)

Dr. Zafar M. Khalid
Mahym Mansoor (Bronze Medal)
Dr. Muhammad Saeed Tayyaba Maqbool Malik (Bronze Medal)

International Chemistry Olympiad
Dr Shahid
Qamar
39th International Mathematics Olympiad Team
Event
Leader(s)
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Distinctions

Hanoi, Vietnam (2008)
17th International Biology Olympiad
Rio Cuarto, Argentina (2006)

Distinctions

Hanoi, Vietnam (2008)

Dr. Masroor Ikram

38th International Chemistry Olympiad
South Korea (2006)

Dr. Khalid M. Khan
Dr. Shaiq Ali

39th International Chemistry Olympiad
Moscow, Russia (2007)

Dr. Khalid M. Khan

Shaina Khan (Bronze Medal)
Anita Pabani (Bronze Medal)

40th International Chemistry Olympiad
Budapest, Hungary (2008)

Dr. Khalid M. Khan

Anita Pabani (Bronze Medal)

41st International Chemistry Olympiad
Cambridge, UK (2009)

Dr. Khalid M. Khan
Dr. M. Raza Shah

Nayha Enver (Bronze Medal)
Saman Zia (Bronze Medal)

students to come up with innovative solutions to
problems. of national importance. In 2005, NERC
sixty two teams from eighteen universities and
engineering institutes from all over Pakistan
participated. Students were to design fire fighting
robots that could extinguish candles placed in a
particular arrangement in a specified arena.
NERC-2006, 2007 and 2008 were also conducted
in which students followed the theme of potting
balls in the baskets but each year the difficulty
level was increased. These were also successful as
more teams participated in every consecutive
competition. The Design Build and Fly Competition

(DBFC) encourages students to build flying
machines based on some predefined conditions
and limitations. DBFC-1 was a success due to
which DBFC-II was launched and conducted in
March 2007. DBFC-III and DBFC-IV was
conducted in March, 2009.
STEM Careers Programme has sponsored
another project from GIKI for participation in
Shell Eco Marathon, held in May 2009 in
Germany. This year STEM Careers Programme
has again funded three projects for
participation in Shell Eco Marathon 2010.
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Admissions

BACHELOR OF SCIENCE/BACHELOR OF
SCIENCE IN ENGINEERING PROGRAMS
Eligibility Criteria for Bachelor of Science
Intermediate/A-level (with Physics and
Mathematics) and at least 65% marks or
equivalent in Matriculation/O-level and 60%
marks or equivalent in Intermediate /A-level
examinations. Those waiting for their results may
also apply. However, the intermediate/A-level
result with at least 60% marks or equivalent is
required at the time of joining the B.S. program.
Eligibility Criteria for Bachelor of Science in
Engineering
Intermediate/A-level (with Physics, Chemistry
and Mathematics) and at least 65% marks or
equivalent in Matriculation/O-level and 60%
marks or equivalent in Intermediate/A-level
examinations. Those waiting for their results may
also apply. However, the intermediate/A-level
result with at least 60% marks or equivalent is
required at the time of joining the BS program.
Admission Form
Admission form can be obtained free of cost by
contacting the PIEAS Registrar Office through
email/telephone or fax. This can also be
downloaded from the PIEAS web site
http://www.pieas.edu.pk. Application forms
should preferably be submitted on-line at PIEAS

web site. Application Processing fee
(nonrefundable) is Rs. 1000/- for submission by
post and Rs 750/- for online submission. For all
modes of applying, application processing fee
must be deposited in on-line bank account No
01-100-3251-0 of Allied Bank Limited, Cabinet
Division Branch, Islamabad (Branch Code:0793).
Those not applying on-line the application form
along with the bank receipt of processing fee
must reach the Registrar Office not later than the
advertised deadline. Those applying online
should send the bank receipt only with their name,
father's name, NIC number if any and online
application form number written on the back side
of the bank receipt. This bank receipt must reach
the Registrar Office not later than the advertised
deadline.
Selection Criteria
Selection of candidates is made on the basis of
Matric (O-Level)/F.Sc. (A-Level) grades and
written test as per following weightage:
Written Test
60%
F.Sc/A-level
25%
Matric/O-level
15%
Test shall be conducted at different centres in
major cities of Pakistan as given in the
advertisement and mentioned on the application
forms. The test includes Multiple Choice Questions
based on English Comprehension, Mathematics,
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Physics and Aptitude.
Orientation Program
The objective of the Orientation Program is to
familiarize the students with the academic
environment at PIEAS. Lectures and training
sessions are held to refresh the knowledge of new
students in the fundamental areas like computer
hardware (e.g. CPU, I/O devices, digital logic
etc.) and commonly used system commands and
tools (e.g. Windows, DOS, internet browsing,
email). The Orientation Program is of one week
duration before the commencement of regular
classes.

students.
The Fellowship Scheme

To be eligible for all fellowship programs,
preferably first division is required in the whole
academic career. However, one second division is
allowed in academic career at any stage except
the final degree. Maximum age limit is 30 years
as on the date of joining PIEAS. The candidates
having Master degree in Mathematics and
Computer Science must have studied Physics in
B.Sc. while Mathematics is necessary in B.Sc. for
those having Master degree in Geology,
Geophysics and Chemistry.

Refund Policy
n
Complete refund after deduction of Rs. Admission Requirements and Procedures

500/- if the request for refund is made
before the dead line to deposit dues.
n
Refund after deduction of admission fee if
the request for refund is made after the
dead line to deposit dues but before the
date of joining PIEAS during the orientation
week.
n
Refund after deduction of admission fee
and 50% tuition fee if the request for refund
is made after the date of joining during the
orientation week but before the start of
classes.
n
No refund after the start of classes.

Scholarships
Some scholarships are available on need
cum merit basis.
Cancellation of Admission
If a student is found involved in any undesirable or
illegal activities, or provides false information
regarding his/ her academic background, PIEAS
reserves the right to cancel the admission of that
student at any stage of his/ her study.
MASTER OF SCIENCE/MASTER OF PHILOSOPHY
PROGRAM
The Eligibility Criteria for M.S. Programs
Self Financed Scheme

In order to be eligible for admission in any of the
M.S. degree programs as self financed students,
first division is preferably required throughout the
academic career provided they meet the prerequisite course requirements of the department
where they are seeking admission. However, onesecond division is allowed at any stage in the
academic career from Matriculation to final
degree. Applicants with any third division are not
eligible to apply. However, the Rector, PIEAS only
in case of nominees from foreign
government/agencies, may relax this condition.
There is no age limit for self-financed and foreign
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The fellows are selected purely on merit. The
candidates, whose final exams results are
expected to be held before the date of joining
PIEAS may also, apply. It should be noted that
without final results, selection is only provisional
and cancelled for those who do not get first
division in final degree examinations. The
candidates of M.Sc. (Nuclear Medicine) whose
one year house job training is expected to be
completed by the time of joining PIEAS may also
apply. Applications for admission are invited
through newspapers. The applications on
prescribed forms must reach the Registrar's office
before the closing date announced in the
advertisement.
The candidates are required to submit an
application for admission in a Masters’ degree
program on prescribed forms in response to the
advertisement by PIEAS or its affiliated
institutions. A written test is conducted by PIEAS
(or its affiliated institutions) for selecting suitable
candidates for subsequent interviewing. The
candidates are admitted on merit based on the
results of the written test and interview or
nominated by a national organization on the
basis of some pre-determined mutually agreed
criterion. International students seeking
admissions to this Institute in a Masters’ degree
program are required to submit their
applications through Ministry of Foreign Affairs,
Government of Pakistan.
DOCTORAL PROGRAM
PIEAS offers Ph.D. programs in the diverse areas
of engineering, physical and medical sciences. A
total of 25 students have been conferred the
degree and, at present, 89 students are enrolled
in the Ph.D. program of PIEAS in the various
disciplines.

Nuclear Engineering
Key element of a viable energy policy for
n
Pakistan
Design and development of portable
n
radiation monitor
Modeling of nonlinear material damage
n
process
Simulation of rigid body penetration in
n
plate
Numerical techniques for neutron spectrum
n
adjustment of MTRs
Chemical and Materials Engineering
Modeling and analysis of fuel gas
n
treatment from fossil fuel based
combustion
Advanced polymeric composites
n
Synthesis of metal and metal oxide
n
nanoparticles
Computational modeling of natural
n
convection heat transfer from an assembly
of vertical cylinders
Processing of advanced materials through
n
electrometallurgy by using unconventional
electrolytes
Development of polyimide based nanon
composite materials via sol-gel technique
Analysis of inhomogeneous deformation
n
under compressive loading
Electrical Engineering
Interoperability of PTCL equipment for
n
central monitoring and diagnostics
Design and development of a portable
n
mobile robot
Nuclear Medicine
Role of nuclear medicine for detection of
n
patent foramen ovale
Role of Tc-99m Ciprofloxacin in the
n
detection of endocarditis
Change of diastolic function parameters
n
between stress and rest gated myocardial
perfusion SPECT studies: correlation with
perfusion parameters
Evaluation of UBI-(29-41) for imaging of
n
bacterial infection in human subjects
Physics
Laser-tissue interaction and wave
n
propagation in random media
Modeling and simulation of corrosion
n
product activity in primary circuits of PWRs
under flow rate perturbations
Modeling of corrosion product activity in
n
primary circuits of PWRs under power
perturbations
Application of CR-39 detector in Uranium
n

exploration
n
Monte Carlo simulation of fission product

release rates from fuel to primary coolants
of PWRs
n
Lasers and quantum optics
n
Ultra fast kinetic and spectroscopic studies
of biomedical samples
n
Development and applications of CO2 laser
n
Study of physical mec hanisms of
regenerative sooting discharges.
Computer Science
n
Reconstruction of 3D images from 2D
images by shape from shading technique.
n
Automatic evaluation of endothelial
function using vascular ultrasound images.
n
D e ve l o p m e n t o f a l g o r i t h m s a n d
computerized grammar of Urdu for the
machine translation between English and
Urdu languages
n
New neural network based architectures
for non-linear time series prediction
n
Filtered and transform based image
processing techniques
n
Development of parallel numerical
algorithms
Eligibility for Admission
The candidates who fulfill any of the following
criteria are eligible for admission to a Ph.D.
program at PIEAS. However, criterion 1
mentioned below must be fulfilled by each
applicant.
1) First class throughout academic career.
However, only one second division in
Secondary School Certificate or High School
Certificate or equivalent is allowed. The
candidate must have at least B-grade or its
equivalent in his/her last degree.
2) An M. Phil. degree or its equivalent in the
relevant subject from a recognized
institute/university by the Higher Education
Commission (HEC) of Pakistan.
3) A college/university teacher or a member
of the research staff of a research
organization with minimum experience of
four years, who has shown undoubted
promise for research and holds M.S./M. Sc./
B.E./ M.B.B.S. degree or its equivalent in the
related field offered at PIEAS, may be
recommended by the Departmental Board
of Studies for admission to Ph.D. Program.
4) After successful completion of two
semesters, a student registered for M. Phil.
degree may be recommended by the
Departmental Board of Studies to the
Council for Graduate Studies and Research
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(CGSR), PIEAS for transfer to a Ph.D.
Program, provided that the student has
completed two semesters (minimum 24 credit
hours) in course work obtaining overall
aggregate of 65%. Such transfer shall be
effective from the beginning of third
semester, but the time spent by M. Phil.
students (for course work) shall be counted
towards residence requirement for Ph.D.
program.
5) Direct transfer of a Ph.D. student from a HEC
recognized university/institute of Pakistan
can take place. Student's course work and
research done must be certified through
registration and examination office and/or
their equivalent. PIEAS Registration and
Examination Division will evaluate the status
of student and recommend the transfer.
Student will have to follow PIEAS rules after
suc h transfer. Respective Head of
Department (HoD) at PIEAS allows the
transfer and Rector approves it.
6) If the candidate shows his/her potential for
research and he/she does not qualify the
above criterion then the above rules can be
r e l a xe d by t h e C G S R o n t h e
recommendations of the respective
departmental Board of Studies.
Admission Procedure
A candidate desirous of seeking admission to
Ph.D.. program submits an application on
prescribed forms for Ph.D. studies to the Dean,
Research. All applications satisfying the eligibility
criterion set are forwarded to the concerned
Head of the department for recommendations.
The departmental Board of Studies (BOS)
recommends or otherwise to the CGSR, through
the Head of Department, the names of
candidates who are found suitable for studies
leading to Ph.D.. degree. The Dean, Research
reviews the recommendations of the BOS and
may arrange interview of the candidate. After
the provision of required documents by the
candidate, the Dean, Research asks the
Registration and Examination Division PIEAS to
issue a formal notification of registration. Each
student so selected is required to register within
90 days from the date of issue of the notification
of registration, failing which the admission of' the
selected candidate is deemed canceled.
However, in case a student due to some
unavoidable reasons is not able to get registered
in the said period then he must apply (within the
same 90-day period) for extension of the
registration period to the Dean, Research.
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Credit Hours and Duration
1) The period for completion of Ph.D. program
is counted from the date of registration. In
special cases the period for the completion
of Ph. D. program may start from the date
of joining PIEAS after registration with the
permission from Dean, Research.
2) The minimum period for completion of Ph.D.
program is three years whereas the
maximum period is six years. In special
circumstances, upon recommendation of
supervisor/co-supervisor and Head of
Department, CGSR may extend the
maximum period.
3) A Ph.D. student enrolled at PIEAS may be
required to do some course work. The
details are as follows:
a) Departmental Requirement: Courses
worth minimum 12 credit hours to be
decided by the department. Each
department will specify these courses.
i) Those having maximum qualifications
such as M. Sc. (Physical Sciences) or B.E.
(Engineering) or B.S. (4 years) or
M.B.B.S. degree must pass these
courses in B grade (maximum one C is
allowed). They are required to register
in these courses as regular students.
ii) Those having a relevant M. S. degree
from PIEAS or Equivalent may be
exempted from these courses if they
have already passed these courses in B
grade with a maximum of one C
grade.
iii) The exemption/equivalence of
courses is decided by a committee
comprising of HoD, supervisor and 2
senior departmental faculty members.
iv) There are two only chances to pass
any course registered as regular
student. A student failing to qualify
any of the courses in three chances
ceases to be a Ph. D. student of PIEAS.
v) The class attendance for the Ph. D.
students is not compulsory.
b) Subject Requirements: Courses worth
minimum 12 credit hours to be decided
by the concerned supervisor keeping in
view the topic of research.
i) The same rules will apply for these
courses as mentioned in the
Departmental Requirements.
Course Structure
1) The registered candidate for doctoral
degree submits an approved plan of study

to the CGSR, PIEAS within two months from
the date of joining PIEAS after the
registration. This plan of study includes the
topic of research, synopsis of the research
work to be done and the details of the
course work including the course exemptions
if any along with the time schedule for all
these activities.
2) A Ph.D. student is required to pass the Ph.D.
qualifying examination. The details are as
follows:
a) The Departmental Qualifying Examination
I) This exam is conducted first. It is
compulsory for all Ph. D. students.
ii) It is based on the courses specified
in the Departmental Requirements
mentioned above. The mode of
examination is a comprehensive written
test and it is graded as pass or fail. If the
student does not pass this examination in
first attempt, then s/he may be given
one more chance. The registration of a
Ph.D. student is deemed canceled if s/he
does not pass these examinations even
in the second attempt. The details for this
examination are supplied by the
concerned departments and may vary
from time to time.
b) The Subject Qualifying Examination
i) After passing the Departmental
Qualifying Examination, student can
appear in this part. It is also compulsory
for all Ph. D. students. It is based on the
courses (as specified by the supervisor)

mentioned in Subject Requirements
above. The mode of examination may
be a comprehensive written test or a
viva-voce by a duly constituted
committee by the Head of Department
in consultation with the supervisor. The
examination is graded as pass or fail. If
the student does not pass these
examinations in first attempt, s/he may
be given one more chance. The
registration of a Ph.D. student is deemed
canceled if s/he does not pass these
examinations even in the second
attempt. The details for this examination
are supplied by the concerned
departments and may vary from time to
time.
iii) Every Ph. D. student is expected to
complete his/her course work and pass
all the qualifying examinations within
period of 18 months starting from the
date of registration/joining PIEAS.
iv) After passing the qualifying
examinations, but before the submission
of his/her thesis a Ph.D. student is
required to give at least two seminars on
topic relevant to the field of research
and submit bi-annual progress reports
to the Head of Department. The Head of
Department forwards this report for the
continuation of Ph.D. to the CGSR. In
case of two consecutive adverse
recommendations are received for a
student, the Dean, Research at PIEAS
may recommend cancellation of the
registration.
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Fee Structure
Application Processing Fee (online)
Application Processing Fee (offline)
Admission Fee (once)
Library Security (once, refundable )
Hostel/Transport Fund (once)
Tuition Fee (per credit hour per semester)
Tuition Fee (per credit hour per semester)
Registration Fee
Student Club Fee
Examination Fee
Internet/PERN Fee
Transport charges
Hostel Internet charges
Hostel Accommodation (shared)

Rs. 750/Rs. 1000/Rs. 5000/Rs. 5000/Rs. 2000/Rs. 1250/- (for BS)
Rs. 1000/- (for MS)
Rs. 1000/- per semester
Rs. 1500/- per semester
Rs. 1000/- per semester
Rs. 1500/- per semester
Rs. 5000/- per semester
Rs. 1000/- per semester
Rs. 9000/- per semester

Admission 2009
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Advertisement Placement ...................................................................................................

April/May

Date of Joining PIEAS

...................................................................................................

September/October

Session Start

...................................................................................................

October

Eligibility Criteria
Medicine

ü
ü
ü
ü
ü
ü
ü
1 M.S. Nuclear Engineering ü

2 M.S. Systems Engineering

ü ü
üü

3 M.S. Process Engineering

ü
ü
ü

4 M.S. Materials Engineering

ü
ü
ü

Materials
Science

Electronics

Geology/
GeoPhysics

Computer
Science

Chemisty

Physical Sciences

Physics

MBBS

Computer

Civil

Mechatronics

Mining

Electrical/
Electronics

Metallurgy

Chemical

Postgraduate Programs

Mechanical

Sr. No

Engineering Disciplines

ü
ü
ü
ü
ü
ü
üü

ü
ü

ü

ü

ü

ü

ü
ü
ü
ü
ü
5 M.S. Mechanical Engineering ü

6 M.S. Medical Physics

ü
ü

7 M.Phil. Physics

ü

Total Minimum
Credit Hours

ü

Min. Credit
hours for thesis

9 M.Sc. Radiation and
Medical Oncology

Min. Credit
hours of
coursework

ü

Duration

8 M.Sc. Nuclear Medicine

1

M.S. Nuclear Engineering

2 years

58

12

70

2

M.S. Systems Engineering

2 years

58

12

70

3

M.S. Process Engineering

2 years

58

12

70

4

M.S. Materials Engineering

2 years

58

12

70

5

M.S. Mechanical Engineering

2 years

55

15

70

6

M.Phil. Physics

2 years

37

24

61

7

M.Sc. Nuclear Medicine1

2 years

31

30

61

8

M.S. Medical Physics2

2 years

46

24

70

9

M.Sc. Radiation and Medical
Oncology1

2 years

31

30

61

M.S./M.Phil Programs

1

In M.Sc. Nuclear Medicine/Radiation and Medical Oncology there is course and lab work of 2
semesters and thesis work plus clinical attachment equivalent to 3 semesters.
2
In M.S. Medical Physics/.,Phil. (Physics) there is course and lab work of 3 semesters and
thesis work and/or clinical attachment of 2 semesters.

157

ACADEMIC PROGRAMS
GRADUATE PROGRAMS

UNDERGRADUATE PROGRAMS

?
Nuclear Engineering
?
System Engineering
?
Nuclear Medicine
?
Radiation and Medical Oncology
?
Medical Physics
?
Process Engineering
?
Materials Engineering
?
Mechanical Engineering
?
Laser, Plasma and Computational Physics

Electrical Engineering
?
?
Mechanical Engineering
?
Computer and Information Sciences

ON-CAMPUS RESEARCH GROUPS

CONFERENCES/WORKSHOPS (2009-2010)

Computational Physics, Modeling and Simulation,
Numerical and Parallel Computing, Artificial
Intelligence, Signal and Image Processing,
Instrumentation and Control, Robotics, Plasma
P hy s i c s, Q u a n t u m O p t i c s, B i o p h o t n i c s,
Photodynamic Therapy, Fiber Optics, Reactor
Neutronics, Environmental Radioactivity, Powder
Metallurgy, Nano Devices, Nano Material,
Advanced Polymers, Fluid Dynamics, Mechanical
Engineering, Nuclear Medicine

‘Workshop on Assessment and Testing’ held at
?
PIEAS organized by the Department of
Computer and Information Sciences in
collaboration with HEC (January 26 - February
03, 2009)
?
‘PIEAS International Conference on Nuclear
Medicine and Oncology’ held at PIEAS
organized by the Department of Medical
Sciences in collaboration with HEC (October
21-22, 2009)

HIGHLY-QUALIFIED FACULTY

AWARDS/DISTINCTIONS

?
Regular Faculty (PhD)
?
Adjunct Faculty (PhD)
?
Pursuing PhD
?
Total Strength

55
40
31
175

PIEAS Faculty decorated with 2 Sitara-i-Imtiaz, 1
Aizaz-e-Kamal, 3 Aizaz-e-Fazeelat, 3 Pride of
Performance, 1 Presidential Medal for Technology,
National Youth Award

CO-CURRICULAR ACTIVITIES

SUPPORT PROGRAMS

PIEAS encourages to foster team relationships
amongst faculty, staff, and students. Different
student clubs and societies, registered with Student
Affairs Division, arrange co-curricular activities
like seminars, colloquia, various competitions,
excursions, study tours and sports events.

STEM Careers Program for F.Sc./A-Level students
Students have participated in the International
Olympiads of Physics, mathematics, Biology and
Chemistry and have won seven silver and bronze
medals, and honourable mentions

Design, Layout and Sequencing: Umar Faiz
Coordination: Mutawarra Hussain, Umar Faiz, Aneela Zameer
Content Authoring: Umar Faiz, Jamil Ahmed
Composed by: Umar Faiz, Nauman Shamim
Information Coordinators: Nauman Shamim, Tariq Siddique, Muhammad Sohaib,
Zafar Iqbal, Adnan Hamid, Ateeq Ahmed, Khurrum Chaudry, Aftab Ahmed Khattak
Assists: Arshad Zaheer, Sajid Waheed
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PIEAS INSIGNIA
PIEAS insignia is an embodiment of

two mathematical
visualisations.; a Möbius strip and a triangular surface. The
Möbius strip or Möbius band is a surface with only one side and
only one boundary component. The Möbius strip has the
mathematical property of being non-orientable. It was
discovered independently by the German mathematicians
August Ferdinand Möbius and Johann Benedict. If one were to
travel along the length of this strip, one would return to its
starting point having traversed every part of the strip without
ever crossing an edge. The shape of the Möbius strip probably
dates to ancient times. An Alexandrian manuscript of early
Alchemical diagrams contains an illustration with the visual
proportions of the Möbius strip. The Euler characteristic of the
Möbius strip is zero. The three arcs of the triangular surface,
formed by three adjoining spheres, represent application,
research and knowledge. Research can be defined as the
search for knowledge or any systematic investigation to
establish facts. The primary purpose for applied research is
discovering, interpreting, and the development of methods and
systems for the advancement of human knowledge on a wide
variety of scientific matters of our world and engineering
approaches to solve the problems.

Registrar
Mr. Munib Gul
(051)2207818
Controller of Exam.
Dr. Anila Usman
(051)2208028
Dean Research
Dr. Khalid Jamil
(051)2207812
Dean Engineering
Dr. Muhammad Tufail
(051)2208012
Dean Applied Sciences
Dr. Mutawarra Hussain
(051)2208011
Head DCIS
Dr. Abdul Jalil
(051) 2208355
Head DMS
Dr. Muhammad Sohaib
(051) 2208361
Head DCMS

How to get to PIEAS

Dr. Jamil Ahmed
(051) 2207814
Head DPAM
Dr. Masroor Ikram
(051) 2208029
Head DCME
Dr. Masood ul Hasan
(051) 2208014
Head DEE
Dr. Muhammad Arif
(051) 2208354
Head DME
Dr. Ishtiaq Ahmad
(051) 2208360
Head DNE
Dr. Ishtiaq Gondal
(051) 2208359
Head CISD
Mr. Naeem Ahmed
(051) 2208022
Head UMD
Mr. Arshad Iqbal
(051) 2208024

Head LD
Dr. Mohammad Jaudet
(051) 9248905

Head SAD
Dr. Imran Rafiq Chughtai
(051) 2207851
Head ASD
Dr. Javaid Khurshid
(051) 2208019
Head RSD
Dr. Tariq Majeed
(051) 2208027

159

Umar F ai z
2010- 05- 06

For admissions:
Telephone: +92-51-2207380 to 2207384 (5 lines)
Facsimile: +92-51-2208070
email: registrar@pieas.edu.pk

P . I . E . A. S .

Pakistan Institute of Engineering and Applied Sciences
Nilore, Islamabad 45650, Pakistan

