1. Approved Curriculum / Scheme of Studies of BSc Electrical Engineering Technology Program
Scheme of Studies
	Sr. No.
	Course Code
	Course Title
	Credit Hours

	Semester 1

	1
	CSI-321
	Introduction to Computer Fundamentals
	3(1-2)

	2
	ISL-321
	Islamic Studies/ Professional Ethics (For Non-Muslims only)
	2(2-0)

	3
	PHY-321
	Applied Physics
	3(2-1)

	4
	ENG-421
	Communication Skills
	3(3-0)

	5
	EET-307
	Linear Circuit Analysis
	3(2-1)

	6
	MTH-309
	Applied Mathematics-1
	3(3-0)

	
	
	Total
	17

	Semester 2

	1
	EET-302
	Engineering Drawing
	3(1-2)

	2
	PST-321
	Pakistan Studies
	2(2-0)

	3
	MET-322
	Fundamentals of Mechanics & Thermodynamics
	3(2-1)

	4
	EET-304
	AC Circuits Analysis
	4(2-2)

	5
	EET-306
	Electronic Devices & Circuits
	4(2-2)

	6
	MTH-308
	Applied Mathematics – II
	3(3-0)

	
	
	Total 
	19

	Semester 3

	1
	EET-401
	Digital Electronics
	4(2-2)

	2
	EET-403
	Electrical Machines–I
	3(2-1)

	3
	EET-405
	Electrical Instruments and Measurements
	4(2-2)

	4
	EET-407
	Power Generation Systems
	2(2-0)

	5
	EET-409
	Technical Report Writing
	3(3-0)

	
	
	Total
	16

	Semester 4

	1
	EET-402
	Electrical Machines–II
	4(2-2)

	2
	EET-404
	Electro-Magnetic Fields
	2(2-0)

	3
	EET-406
	Electrical Power Transmission
	3(2-1)

	4
	EET-408
	Electrical Power Distribution and Utilization
	3(2-1)

	5
	EET-410
	Power Electronics
	4(2-2)

	
	
	Total
	16

	Semester 5

	1
	EET-501
	Control Technology
	3(2-1)

	2
	EET-503
	Communications Technology
	4(2-2)

	3
	EET-505
	High Voltage Technology
	3(2-1)

	4
	EET-507
	Introduction to Embedded Systems
	3(2-1)

	5
	EET-509
	Switch Gear & Protective Devices
	3(2-1)

	6
	MGT-511
	Entrepreneurship 
	2(2-0)

	
	
	Total
	18

	Semester 6

	1
	EET-502
	Industrial Drives & PLC
	4(2-2)

	2
	EET-504
	Power System Analysis
	2(2-0)

	3
	EET-506
	Data & Computer Communication
	4(2-2)

	4
	MGT-625
	Project Management
	3(3-0)

	5
	EET-510
	Renewable Energy Technologies
	2(2-0)

	6
	EET-512
	Project
	3(0-3)

	
	
	Total
	18

	Semester 7

	1
	EET-631
	Supervised Industrial / Field Training
	16(0-16)

	
	
	
	

	
	
	Total
	16

	Semester 8

	1
	EET-632
	Supervised Industrial / Field Training
	16(0-16)

	
	
	Total
	16


Semester 1

APPLIED MATHEMATICS-I
	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =     0
	Practical =   0

	Total
	= 48
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Identify complex number systems, complex functions
	C1
	PLO 1

	2. 
	Illustrate how to solve a system of linear equations that appears in different engineering technology programs.
	C2
	PLO 1

	3. 
	Apply derivatives and integrals for solving different problems arising in engineering technology sciences.
	C3
	PLO 1



Course Outline:
Complex numbers, Argand diagram, De Moivre‟s theorem, hyperbolic and inverse hyperbolic functions. Algebra of vectors and matrices, systems of linear equations. Derivative as slope, as rate of change (graphical representation). Extreme values, tangents and normals, curvature and radius of curvature. Differentiation as approximation. Partial derivatives and their application to extreme values and approximation. Integration by substitution and by parts, integration and definite integration as area under curve (graphical representation). Reduction formulae. Double integration and its applications. Polar and Cartesian coordinates, polar curves, radius of curvature, cycloid, hypocycloid, epicycloids and involutes of a circle. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
1. Calculus and analytical Geometry, 11th Edition by Thomas Finney John Wiley & Sons. 
2. Advanced Engineering Mathematics 5th Edition by C. R. Wylie McGraw-Hill Education. 
3. Advanced Engineering Mathematics, 8th Edition by HTErwin Kreyszig TH John Wiley & Sons.

Introduction to Computer Fundamentals

	[bookmark: _Hlk59013687]Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

   SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	[bookmark: _Hlk59012374]CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Explain basic concepts of computer systems, its components and fundamentals of operating system/databases. 
	C1
	PLO 1

	2. 
	Illustrate how to solve a system of linear equations that appears in different engineering technology programs.
	C2
	PLO 1

	3. 
	Able to use Computer Peripheral Devices, Microsoft Windows, Microsoft Office Tools, Microsoft Visio and different browsers. Display outcomes of Microsoft office applications and Google Docs. 
	C3
	PLO 5

	4. 
	Effectively Demonstrate / Report performed lab activities. 
	A3
	PLO 10



  Course outline:
Basic terminology: computer, user, hardware, software, chip, program, Input: data, instructions (programs, commands, user responses), Output: text, graphics, video, audio, Types of computers: personal, notebook, handheld, PDA, internet appliance, server, mainframe, supercomputer, Programming languages, Machine, assembly, High-level, Key terms: VLSI, microprocessor, microcomputer, Computer Software: Terms: file, menu, font, voice recognition, FAQ, online help, wizard, software suite, single-user license, site license, application window, dialog box, clip art, cross-platform application, Application software, Word processing, Spreadsheet: cell, function, recalculation, charting, Database: record, field, query, Other: accounting software, Computer Aided Design (CAD), desktop publishing, paint/image, multimedia, web authoring, System software, Operating System (OS), Booting (startup), Cold vs. warm, BIOS, Steps in booting, Utility programs: file viewer, file compression, backup, screen saver, disk scanner, disk defragmenter, Computer hardware, System unit Terms: motherboard, chip, memory, storage, expansion slot (plug and play), port (serial vs parallel), bus (expansion bus), power supply, Central Processing Unit (CPU), Machine cycle (fetch, decode, execute, store), Memory, Volatile vs. nonvolatile, RAM vs ROM, Cache, Hard disk, Tracks, sectors, platters, RAID (mirroring and striping), Internet hard drive, Compact disks (and drives), PC Cards, Miniature mobile storage (Compact Flash, Memory Stick, Microdrive, Smart Media), Input Devices: Keyboard, Pointing Devices, Others: trackball, touchpad, pointing stick, light pen, touch screen, stylus, Handwriting recognition software, Sound, Image: Digital camera, Scanners (flatbed, optical readers), Optical readers, Optical character recognition (OCR), bar code scanner, Optical Mark Recognition (OMR), Video: Web cam, PC Video camera, Output Devices, Display device, CRT monitor, Liquid Crystal Display (LCD) – passive versus active matrix, Gas plasma monitor, Printer and its types: Impact printers, Dot-matrix printer, Line printer, Plotter, Non-impact printers, Ink-jet, Laser, data projector, fax machine (fax modem), Internet, E-commerce, Ethics and social issues, Privacy and security

[bookmark: page71]Lab Outline:
1. Basic machines organization including motherboard, memory, I/O cards, networking devices 
2. Use of flow charts 
3. Computer peripheral devices 
4. Operating Systems 
5. Microsoft Windows 
6. Microsoft Office i.e., MS Word, MS PowerPoint, MS Excel 
7. Office Tools & Overview of different browsers with emphasis on power point 
8. Microsoft Visio 

Assessment (Theory)
Assignments
  Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended books:
1. Peter Norton's Introduction to Computers
2. Discovering Computers by Misty E. Vermaat 



Communication Skills

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =    0
	Practical =   0

	Total
	= 48
	
	Total
	= 3.0


[bookmark: _Hlk59014338]      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Communicate effectively using intermediate-to- advanced level English.
	A3
	PLO 10

	2. 
	Participate in group discussions by attentive listening, questioning to clarify ideas, eliciting responses, or disagreeing in a constructive way.
	A4
	PLO 10



[bookmark: _Hlk59014602]Course Outline:
Characteristics of Writing at Work. Writing for your Readers, Understand and apply the purpose, problems, and processes of written technical communications in the Workplace, Writing Ethically, Achieving a Readable Style, Analyze and adapt to various technical writing situations, Designing Documents, Designing Illustrations, Understand and apply the key phases of project management communication, Create documents that are grammatically and stylistically correct and effectively anticipate the audience’s, information needs, Use the concepts of technical writing to self-assess your documents and critically evaluate others' work, Meet deadlines similar to those found in technical workplaces, Create and present professional presentations, including PowerPoint slides.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
1. Elizabeth Tebeaux and Sam Dragga- The Essentials of Technical Communication. 2nd Edition, Oxford University Press. 
2. Ron White- Writing. Advanced. Oxford Press. 
3. John Langan- College Writing Skills. 9th Edition Connect Writing. 


APPLIED PHYSICS

	[bookmark: _Hlk59013703]Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Illustrate the electromagnetic and mechanical phenomena mathematically.
	C2
	PLO 1

	2.
	Operates basic electric circuits used in science and engineering.
	C3
	PLO 1

	3.
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P3
	PLO 4



Course Outline:
Waves & Oscillations: Periodic motion & Simple Harmonic Oscillation (SHO), Simple Pendulum, Transverse & Longitudinal Waves, Speed of a traveling Wave, Damped Harmonic Oscillator, EM waves. 
Electricity: Basic terms & definitions; Electric Forces and Fields, Electric Flux, Coulomb’s Law, Electric field due to the Point and Various Charges, Gauss’s Law and its Applications, , Conductors in Electric Fields, Parallel Metal Plates ,Capacitance , Resistance, Electric Potential and Potential Energy, Ohms’ Law, practice problems 
Magnetism: Magnetic Field, Flux and Flux density (B), B-H loop, Hysteresis, Retentively, Magnetic Force on moving charges, Torque on Current Loop, Ampere’s Law, Magnetic Dipole Moment. Earth’s Magnetic Field, practice problems, 
Electromagnetic Induction: Induced Current and EMF, Faraday’s Law of Electromagnetic induction, Lenz’s Law, Mutual and self-Inductance, Motional EMF, Inductor and Inductance, RL circuits 
Electronics: Semiconductor materials, conduction in conductors, insulator and semiconductors, doping, N-type and P-type semiconductors, energy band diagrams of conductors, insulators, intrinsic and extrinsic Semiconductors, PN junction, basic diode operation, forward and reverse operating modes, Diode applications. 
Light and Optics. Oscillating Electric and Magnetic Fields, Light as EM Wave, Reflection, Refraction, Interference, Young’s Double Slit Experiment, Equivalent Optical Path, Diffraction, 
Mechanics: Definitions of Work, Energy & Power, Work – Energy Theorem and its applications, Mechanical Energy of System, Conservation of Mechanical Energy, practice problems, Gravitational potential energy, Hook’s Law & Restoring force. Review of Angular Variables, K.E. Energy of Rotation and moment of Inertia, Torque and Newton’s Second Law of Rotation, Work and Rotational K.E., Angular momentum, Angular Momentum for System of Particles.
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final
Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Lab Outline: 
1. Measuring magnitude and direction of Earth’s a) magnetic field. b) To measure Dip angle. 
2. Examining Lenz’s and Faraday’s Law. Studying the production of EMF using fix coil or fix magnet 
3. Measurement of Current, Voltage drop and Power in a Resistance circuit 
4. Diode; identification of Diode terminals using Ohm meter series circuits, Diode series circuit, Diode Parallel circuits 
5. Half Wave rectification and Full Wave rectification 
6. Measurement of wavelength of sodium light using diffraction Grating and Spectrometer 
7. Study of diffraction minima and maxima using single and multi-slits. 
8. Verification of Law of Conservation of Energy by measuring potential and kinetic energies in various arrangements a) Determine relationship between force and spring deformation using Hook’s law. b) Investigating both spring compression and extension. 

Recommended Books: 
1. Halliday, Resnick and Walker, "Fundamental of Physics" 
2. (Latest Ed.) 
3. Electrical Technology, Edward Hughes, Longman Latest edition, 
4. Principles of Electrical Engg., B.R Gupta, S. Chand and Company Ltd. India

ISLAMIC STUDIES

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    0
	Practical =   0.0

	Total
	= 32
	
	Total
	= 2.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

[bookmark: _Hlk59015023]
SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To Read and understand selected verses from Holy Quran.
	A3
	PLO 12

	2. 
	To Read and understand the seerat of Holy Prophet (SAW).
	A3
	PLO 12

	3. 
	To understand and relate Islamic teachings with our ethical and moral responsibilities towards the society.
	A4
	PLO 8




Course Outline:
Introduction to Quranic Studies 
1) Basic Concepts of Quran 
2) History of Quran 
3) Uloom-ul -Quran 

Study of Selected Text of Holy Quran 
1) Verses of Surah Al-Baqra Related to Faith(Verse No-284-286) 
2) Verses of Surah Al-Hujrat Related to Adab Al-Nabi (Verse No-1-18) 
3) Verses of Surah Al-Mumanoon Related to Characteristics of faithful (Verse No-1-11) 
4) Verses of Surah al-Furqan Related to Social Ethics (Verse No.63-77) 
5) Verses of Surah Al-Inam Related to Ihkam(Verse No-152-154) 

Study of Selected Text of Holly Quran 
1) Verses of Surah Al-Ihzab Related to Adab al-Nabi (Verse No.6,21,40,56,57,58.) 
2) Verses of Surah Al-Hashar (18,19,20) Related to thinking, Day of Judgment 
3) Verses of Surah Al-Saf Related to Tafakar,Tadabar (Verse No-1,14) 

Seerat of Holy Prophet (S.A.W) I 
1) Life of Muhammad Bin Abdullah ( Before Prophet Hood) 
2) Life of Holy Prophet (S.A.W) in Makkah 
3) Important Lessons Derived from the life of Holy Prophet in Makkah 

Seerat of Holy Prophet (S.A.W) II 
1) Life of Holy Prophet (S.A.W) in Madina 
2) Important Events of Life Holy Prophet in Madina 
3) Important Lessons Derived from the life of Holy Prophet in Madina 
Introduction to Sunnah 
1) Basic Concepts of Hadith 
2) History of Hadith 
3) Kinds of Hadith 
4) Uloom –ul-Hadith 
5) Sunnah & Hadith 
6) Legal Position of Sunnah 

Selected Study from Text of Hadith 
Introduction To Islamic Law & Jurisprudence 
1) Basic Concepts of Islamic Law & Jurisprudence 
2) History & Importance of Islamic Law & Jurisprudence 
3) Sources of Islamic Law & Jurisprudence 
4) Nature of Differences in Islamic Law 
5) Islam and Sectarianism 

Islamic Culture & Civilization 
1) Basic Concepts of Islamic Culture & Civilization 
2) Historical Development of Islamic Culture & Civilization 
3) Characteristics of Islamic Culture & Civilization 
4) Islamic Culture & Civilization and Contemporary Issues 

Islam & Science 
1) Basic Concepts of Islam & Science 
2) Contributions of Muslims in the Development of Science 
3) Quranic & Science 

Islamic Economic System 
1) Basic Concepts of Islamic Economic System 
2) Means of Distribution of wealth in Islamic Economics 
3) Islamic Concept of Riba 
4) Islamic Ways of Trade & Commerce 

Political System of Islam 
1) Basic Concepts of Islamic Political System 
2) Islamic Concept of Sovereignty 
3) Basic Institutions of Govt. in Islam 

Islamic History 
1) Period of Khlaft-E-Rashida 
2) Period of Ummayyads 
3) Period of Abbasids 
Social System of Islam 
1) Basic Concepts of Social System of Islam 
2) Elements of Family, 
3) Ethical Values of Islam 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 

1. Hameed ullah Muhammad, “Emergence of Islam”, IRI, Islamabad 
2. Hameed ullah Muhammad, “Muslim Conduct of State” 
3. Hameed ullah Muhammad, „Introduction to Islam 
4. Mulana Muhammad Yousaf Islahi,” 
5. Hussain Hamid Hassan, “An Introduction to the Study of Islamic Law” leaf Publication Islamabad, Pakistan. 
6. Ahmad Hasan, “Principles of Islamic Jurisprudence” Islamic Research Institute, International Islamic University, Islamabad (1993) 
7. Mir Waliullah, “Muslim Jrisprudence and the Quranic Law of Crimes”Islamic Book Service (1982) 
8. H.S. Bhatia, “Studies in Islamic Law, Religion and Society” Deep & Deep Publications New Delhi (1989) 
9. Dr. Muhammad Zia-ul-Haq, “Introduction to Al Sharia Al Islamia” Allama Iqbal Open University, Islamabad (2001) 

LINEAR CIRCUIT ANALYSIS

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


--------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	3. 
	Explain fundamentals of linear & network circuits in order to solve electric circuits based on inductive & capacitive elements
	C2
	PLO 1

	4. 
	Apply fundamentals of linear & network circuits in order to solve electric circuits based on inductive & capacitive elements
	C3
	PLO 1

	5. 
	Conduct experiments in laboratory in order to interpret experimental data and observe its conformance with analyzed results of circuits.
	P2
	PLO 4




Course outline:
ELECTRICAL ELEMENTS AND CIRCUITS: Resistance, inductance, and capacitance, laws of resistances, Ohm’s law, Kirchhoff’s laws, The R circuit, The L-circuit, The C-circuit PHASOR QUANTITIES: Phasors; representation of Phasors by „J‟ notation, Addition, Subtraction and Multiplication of Phasors. Complex expression for current, voltage, Power and impedances. 
SERIES AND PARALLEL CIRCUITS: RL, RC and RLC Series circuits, Parallel circuits. Solution of simple RL, RC and RLC series and parallel circuits. Resonance in series and parallel RLC circuits. 
DC NETWORK THEOREM: Mesh/Loop Analysis, Nodal analysis of resistive network with DC voltage sources and DC current sources, Conversion of sources, Ideal Constant current sources and Ideal constant voltage sources, Network Theorems- Superposition, Thevenin’s, Norton, Reciprocity and Maximum Power Transfer Theorems with resistive Networks and DC Sources 


Lab Outline: 
1. Demonstration and verification of Ohm’s Law 
2. Demonstration and verification of Kirchhoff’s Voltage Law. 
3. Demonstration and verification of Kirchhoff’s Current Law 
4. Demonstration and verification of Superposition Theorem with Resistive Network and DC sources. 
5. Demonstration and verification of Thevenin’s Theorem with Resistive Network and DC sources 
6. Demonstration and verification of Reciprocity Theorem with Resistive Network and DC sources 
7. Draw Phasor diagrams and Impedance diagram for RL, RC and RLC Series Circuits. 
8. Determination of Impedances of RL, RC and RLC Series Circuits 

9. Determine Power Factor for inductive and capacitive loads 
10. Demonstration of Series and Parallel resonance in R, L and C circuits. 


Recommended Books: 
1. AC Circuits by K Y Tang 
2. Electrical Technology Vol-I by Theraja 










Semester 2

ENGINEERING DRAWING
	Contact Hours:
	
	Credit Hours:
	

	Theory
	=16
	
	Theory
	= 1.0

	Practical = 96
	
	Practical =   2.0

	Total
	= 112
	
	Total
	= 1.0


-----------------------------------------------------------------------------------------------------------
[bookmark: _Hlk59014408]Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Ability to draw basic drawing objects
	C2
	PLO 5

	2. 
	Ability to read basic engineering drawing
	C3
	PLO 1

	3. 
	Apply engineering drawing skills using Auto CAD tool
	P2
	PLO 5



Course outline:
MECHANICAL DRAWING: Use of drafting instruments. Basic drafting techniques, drawing and lettering, dimensioning, projections and section of solids, Orthographic projections, Isometric views with particular reference to piping and ducting, Practice of assembly drawing. CIVIL DRAWING: Plan, Elevations (front, left and right) and details of buildings. Elements of perspective drawings.
 
ELECTRICAL DRAWING: Electrical safety drawings, Electric substation equipment layout, Schematic Diagrams of substations, lighting and power distribution boards in contrast with house and industrial wiring diagrams, Electrical Symbols and one-line diagrams of a typical power system and its parts using all details. 

[bookmark: _Hlk59101774]Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

[bookmark: page87]
Recommended Books:
1. Mitchel & Spencer, “Technical Drawing” (Latest Edition) 
2. Choudhry, “Elements of Workshop Technology” (Volume –I) 
3. Chapman, “Workshop technology” (Part-I, II, & III) 


Applied Mathematics II

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =
	0
	
	Practical =
	0.0

	Total
	=
	48
	
	Total
	=
	3.0

	
	
	--------------------------------------------------------------------------------------
	


Prerequisites:  Applied Mathematics-I

   SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Comprehend the fundamental concepts of differential equations.
	C2
	PLO 1

	2. 
	Solve first and second order differential equations and partial differential equations using the concepts developed in the course.
	C3
	PLO 1

	3. 
	Apply the concepts of ordinary derivatives and partial derivatives for modeling of physical systems.
	C3
	PLO 1



Course outline:
Differential equation; basic concepts and ideas; geometrical interpretation of first and second order differential equations; separable equations, equations reducible to separable form, exact differential equations, integrated factors. Linear first order differential equations, Bernoulli‟s differential equation. 
Families of curves, orthogonal trajectories and applications of differential equations of first order to relevant engineering systems. Homogeneous linear differential equations of second order, homogeneous equations with constant coefficients, the general solutions, initial and boundary value problems, D-operator, complementary functions and particular integrals. Real, complex and repeated roots of characteristics equations. Cauchy equation, non-homogeneous linear equations. Applications of higher order linear differential equations. Ordinary and regular points and corresponding series solutions; introduction to Laplace transformation

[bookmark: _Hlk59094052]Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended books:
1. Advanced Engineering Mathematics 5th Edition by C.R. Wylie McGraw-Hill Education 
2. Advanced Engineering Mathematics,8th Edition by HTErwin KreyszigTH John Wiley & Sons. 

PAKISTAN STUDIES
	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    0
	Practical =   0

	Total
	= 32
	
	Total
	= 2.0


[bookmark: _Hlk59015034][bookmark: _Hlk59016548]      --------------------------------------------------------------------------------------
[bookmark: _Hlk59094710]Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To able to justify the importance of Pakistan’s history in the broader context 
	A3
	PLO 12

	2. 
	To Explain Governmental structure of Pakistan interior policies and foreign relation with others countries (1947 to onward)
	A4
	PLO 6



Course Outline:
1. Historical Perspective 
a. Ideological rationale with special reference to Sir Syed Ahmed Khan, Allama Muhammad Iqbal and Quaid-i-Azam Muhammad Ali Jinnah. 
b. Factors leading to Muslim separatism 
c. People and Land 
i. Indus Civilization 
ii. Muslim advent 
iii. Location and geo-physical features. 

2. Government and Politics in Pakistan 
Political and constitutional phases: 
a. 1947-58 
b. 1958-71 
c. 1971-77 
d. 1977-88 
e. 1988-99 
f. 1999 onward 

3. Contemporary Pakistan 
a. Economic institutions and issues 
b. Society and social structure 
c. Ethnicity 
d. Foreign policy of Pakistan and challenges 
e. Futuristic outlook of Pakistan 

Recommended Books: 
1. Burki, Shahid Javed. State & Society in Pakistan, The Macmillan Press Ltd 1980. 
2. Akbar, S. Zaidi. Issue in Pakistan’s Economy. Karachi: Oxford University Press, 2000. 
3. S.M. Burke and Lawrence Ziring. Pakistan‟s Foreign policy: An 


[bookmark: _Hlk27216015]FUNDAMENTALS OF MECHANICS & THERMODYNAMICS

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0



Prerequisites:  Applied Physics

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Understand the fundamental quantities and laws associated with engineering thermodynamics
	C2

	PLO 1

	2. 
	Apply the first law of thermodynamics to closed systems to compute thermodynamic properties
	C3
	PLO 2

	3. 
	Apply the second law of thermodynamics to power, refrigeration and heat pump cycles to improve their performance
	C3
	PLO 2

	4. 
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P3
	PLO 5


[bookmark: _Hlk59095724]
Course Outline:
Thermodynamic systems; States, processes, heat and work; Zeroth law; First law; Properties of pure substances and steam, Mollier diagram; Second law, Carnot cycle, entropy, corollaries of the second law; Application of first and second laws to closed and open systems; irreversibility and availability, energy analysis; Thermodynamic relations; Properties of mixtures of ideal gases; Thermodynamic cycles - Otto, Diesel, dual and Joule, Third Law of Thermodynamics.

Lab Outline: 
1. To measure a regular and irregular shaped area with the help of Planimeter / Mechanical Integrator
2. To measure area of indicated PV diagram; with the help of Planimeter / Mechanical Integrator. 
3. To analyze the thermodynamic systems and its properties 
4. Study of working principle of external combustion engine. 
5. Study of working principle of internal combustion engine. 
6. To study and analyze the erecting, installation, maintenance and working principles of water tube and fire tube boilers.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books 
1. R E Sonntag, C Borgnakke and G J Van Wylen, Fundamentals of Thermodynamics, 6th Ed., John Wiley, 2003. 
2. G F C Rogers and Y R Mayhew, Engineering Thermodynamics Work and Heat Transfer, 4th Ed., Pearson 2003. 

AC CIRCUIT ANALYSIS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0

[bookmark: _Hlk59101387]Prerequisites:  Linear Circuit Analysis

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Explain Sinusoidal wave form, Cycle, Time period, RMS, average and maximum values of sinusoidal current and voltage.
	C2

	PLO 1

	2. 
	Use simple electric circuit models to examine the behavior of complex networks by applying Superposition, The venin’s, Norton’s, Reciprocity and Maximum Power Transfer Theorems with AC sources
	C3
	PLO 1

	3. 
	Construct circuits on breadboards and perform electrical measurements and analyze using modern engineering tools.
	P2
	PLO 5



Course Outline:
[bookmark: _Hlk59101917]A.C. FUNDAMENTALS: Sinusoidal wave form, Cycle, Time period, RMS, average and maximum values of sinusoidal current and voltage. Solution of simple RL, RC and RLC circuits using instantaneous values of currents and voltages 
AC CIRCUIT ANALYSIS: Loop Analysis of AC Networks and nodal analysis of AC Networks. Transients in RL, RC and RLC circuits. 
AC NETWORK THEOREMS: Superposition, Thevenin’s, Norton’s, Reciprocity and Maximum Power Transfer Theorems with AC sources 
POLY-PHASE CIRCUITS: Introduction to three Phase system. Star and Delta connections and Transformation. Voltage, Current and Power calculations for three phase loads, Power Factor, causes of low Power Factor, Power Factor improvement, 
ELECTRIC FILTERS: RC low pass and high pass filter circuits, band pass and band stop filters. 

Lab Outline:
1. Draw a Sine Wave for Single Loop Generator
2. Measurement of Vpp, Vp and RMS value of a sinusoidal Voltage with Oscilloscope
3. Study of Phase displacement between sinusoidal voltage and current using oscilloscope.
4. Observe variation of impedance and current in RLC series circuit with changes in frequency.
5. Study and observe transient response of R L, RC & RLC circuits with the help of oscilloscope.
6. Demonstration of Superposition Theorem with AC sources.
7. Demonstration of Thevenin’s Theorem with AC sources
8. Demonstration of Reciprocity Theorem with AC sources
9. Determine active and reactive power for single phase circuits.
10. Determine active and reactive power for three phase circuits
11. Determine Power factor of an inductive Load by Voltmeter, Ammeter and Wattmeter Method.
12. Determine Power factor of a Capacitive Load by Voltmeter, Ammeter and Wattmeter Method.
13. Study of Star and Delta connection
14. Demonstration of RC low pass filter circuits.
15. Demonstration of RC high pass filter circuits.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books:
1. Boylested, Introductory Circuit Analysis.
2. Floyd, Circuit Analysis
3. W. Hayt, Engineering of Circuit Analysis
4. K. Y. Tang, Circuit Analysis

ELECTRONI DEVICES & CIRCUITS

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical =       96	Practical = 2.0
Total	= 128	Total	= 4.0

Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Describe and explain the basic construction, operation and characteristics of semiconductor devices
	C2

	PLO 1

	2. 
	Apply the acquired knowledge to solve small scale circuits consisting of semiconductor devices
	C3
	PLO 1

	3. 
	Illustrate dc and ac response of small signal amplifier circuits using device Models
	P2
	PLO 5



Course Outline: 
Semi-conductor Diodes: Conduction in Solids – Donors and acceptors, Impurities, Simple Diode Circuits, Biasing and applications. Rectifiers and power supplies, Diode clipper, Diode Clamper, diode multipliers, special purpose diodes, Zener diodes. Bipolar Junction (BJT) and field effect transistors (FET) – JFET, MOSFET, Construction, Biasing and working as amplifiers. Operational amplifiers and relevant circuits such as summer, integrator, differentiator etc. 
 
Lab Outline: 
1. Study and plot the characteristics of semiconductor diodes. 
2. Perform half-wave and full-wave rectification. 
3. DC non-regulated power supply. 
4. Regulated power supply using zener diode. 
5. Perform biasing of BJT and determine Q-point. 
6. Study and plot the characteristics of a BJT transistor for all configurations. 
7. Study and plot the characteristics of a junction field effect (JFET) and metal oxide field effort transistor (MOSFET). 
8. Study and observe the input / output parameters of operational amplifier. 
9. Use operational amplifier in inverting and non-inverting configuration. 
10. Use operational amplifier as summer, integrator and differentiator. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Paynter, “Introductory Electronics” 2. 
2. Elder, R.L. Boylestod, “Electronics Devices and Circuit Theory” 
3. A.P. Malvino, “Electronic Principals” (Latest Edition) 4. 
4. Thomas Floyd, “Electronic Devices” (Latest Ed.) 

Semester 3

ELECTRICAL MACHINES-1
       Contact Hours:	Credit Hours:
Theory =   32                                                                                                 Theory   = 2.0
Practical = 48	Practical =1.0
Total	= 80	Total      = 3.0
      --------------------------------------------------------------------------------------

Prerequisites:  AC Circuit Analysis

      SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Apply the concepts of magnetic fields to analyze magnetic circuits and principle of operation of a transformer, and compute various parameters of
transformer.
	C2

	PLO 1

	2. 
	Compute the various parameters of DC generators and motors, their equivalent circuits, the relationships between speed, power, torque, and applications.
	C3
	PLO 1

	3. 
	Perform experiments in a laboratory enabling the students to gain insight into the functioning of transformers and dc machines.
	P2
	PLO 5




Course Outline:
ELECTROMAGNETIC INDUCTION AND BASIC CONCEPTS IN ROTATING MACHINES:  Introduction to magnetic circuits, magnetically induced e.m.f. and force, AC operation of magnetic circuits, Hysteresis and Eddy current losses. Magnetic fields in rotating machines, generated voltages, torque.

TRANSFORMERS: Principle of operation, constructional features of single and three phase transformers, EMF equation, transformer on no-load and load, three phase transformer connections, auto-transformers.

       DC GENERATORS: Constructional features and principle of operation, EMF equation, excitation types, load and no-load characteristics, commutation, armature reaction.
DC MOTORS: Principle of operation, back e.m.f., torque equation, types of DC motors, speed-torque characteristics, speed control, applications.

Lab Outline:
1. Running of DC motor as generator action.
2. Speed control of DC motor by armature control.
3. Speed control of DC motor by field control.
4. No load saturation characteristics of separately excited DC generator.
5. Speed/voltage characteristics of self-excited DC generator.
6. Speed/torque characteristics of DC motor.
7. Determination of BHP of motor by brake test.
8. Determination of torque and efficiency by dynamo meter.
9. Regenerative or Hopkinson’s test.
10. Determination of efficiency of a single-phase transformer by open and short circuit tests.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

 Recommended books:
1. Stephen J. Chapman. Electrical Machinery Fundamentals
2. B.L Theraja. Electrical Technology

POWER GENERATION SYSTEMS
Contact Hours:	Credit Hours:
Theory =   32	Theory   = 2.0
Practical = 0	Practical = 0
Total	= 32	Total      =   2.0
                    --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To understand basic operation of different types of power plants
	C2

	PLO 1

	2. 
	Selection of power plants based on the site, cost and performance
	C3
	PLO 1



Course Outline:
Conventional and non-conventional sources of energy, various types of plants and their efficiencies. 
 Hydroelectric power plant: Site selection, plant layout, types of dams and turbines.
Thermal power plant: Site selection, plant layout, steam and gas turbines; flue gas, coal and ash flow diagrams.  
Nuclear power plant: Basic theory of nuclear energy, reactors, shielding, generating station layout, safety and health hazards Electrical Power Generation Through PV Cells

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books:
1. S. L. Uppal, Electric Power
2. Soni, Gupta, A course in Electrical Power

DIGITAL ELECTRONICS

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
                      -------------------------------------------------------------------------------------- 
       Prerequisites:  Electronic Devices & Circuits

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	3. 
	Perform gate level minimization using K-map and combinational logic by employing analysis and design procedure.
	C2

	PLO 1

	4. 
	Derive equations from truth / state table in order to design synchronous sequential logic which includes latches, flip-flops and state reduction.
	C3
	[bookmark: _Hlk59105758]PLO 1

	5. 
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P3
	PLO 5



Course Outline:
Number Systems, operations and codes. Digital Electronic Signals and Switching devices, Logic Gates, AND, OR, NOT, NAND, NOR, XOR, XNOR.  Boolean Algebra and Logic Simplification, Modular implementation of combinational logic circuits. Karnaugh maps & truth tables. Different logic families: TTL, Emitter Coupled Logic, NMOS, CMOS. Combinational logic circuits: adders, subtractors, comparator, encoder, decoder, multiplexer, de-multiplexer, A/D and D/A converter. Components of sequential circuits: Flip flops, their characteristics and transition tables for sequential circuit design, registers, counters, Multi-vibrators, Memories. 
 
 
Lab Outline: 
1. Study the characteristics of a Transistor as a switch.
2. Construction of a NOT gate using TTL. 
3. Construction of AND and OR gates. 
4. Construction of NAND and NOR gates.
5. Construction of adder and comparator. 
6. Construction of Analog to Digital and Digital to Analog convertors. 
7. Study the operation and truth tables of SR, D, JK and T flip flops. 
8. Study and Construction of Adders and Sub tractor Circuit. 
9. Study of encoder/decoder circuits. 
10. Study of multiplexer/de-multiplexer circuits. 
11.Study and construction of digital counters 

[bookmark: _Hlk59104577]Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work
 
Recommended Books: 
1. T. L. Floyd, Digital Fundamentals. 
2. M. M. Mano, Digital Circuits and Computer Logic. 
3. William Kleitz, Digital Electronics A Practical Approach 
4. Digital Computer Electronics by A.P. Malvino 


ELECTRICAL INSTRUMENTATION AND MEASUREMENTS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
		--------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Explain the fundamentals of instrumentation and measurement systems.
	C2

	PLO 1

	2. 
	Illustrate signal conditioning principles and apply them in practical scenarios.
	C3
	PLO 1

	3. 
	Illustrate the working principles of sensors and transducers and effectively choose a particular sensor/transducer for a particular application.
	C3
	PLO 1

	4. 
	Apply, assemble and display the required responses using software/hardware with the instruments, in accordance with the design problem. 
	P2
	PLO 5



Course Outline: 
Introduction to electrical measurements – Classification of analog instruments – Galvanometers – vibration, tangent and d'Arsonval type. Principle of operation, construction, sources of errors and compensations in PMMC – Moving iron – Dynamometer and induction type instruments. Extension of ranges and calibration of ammeters & voltmeters. 
Power measurement – Voltmeter ammeter method, Electrodynamics wattmeter – Theory, errors and compensation methods – Low power factor wattmeter – Power measurement in poly-phase systems-Energy measurement – Single phase and poly phase induction type energy meter – theory and adjustments –DC energy meter – Testing of energy meters – Calibration of wattmeter and energy meter. 
Low Resistance: Kelvin's double bridge and Ductor Ohmmeter method – Medium Resistance: Voltmeter Ammeter method – Substitution method – Wheatstone bridge method v High Resistance: Meager– Direct deflection method – Megohm bridge method – Earth resistance measurement. Introduction to A.C. bridges, Sources and Detectors in A.C. bridges. Maxwell’s bridge – Hay's bridge, and Anderson's bridge. Measurement of Mutual Inductance: Heaviside M.I. bridge – Measurement of Capacitance: Schering's bridge – De- Sauty's bridge Measurement of frequency using Wien's bridge. CRO – General purpose and advanced type – Sampling and storage scopes – Signal and function generators – Noise generators – Pulse and square wave generator –Sweep generator, Signal recorders – X-Y recorder – Magnetic tape recorders – Digital recording and data loggers – Basic wave analyzer – Frequency selective and heterodyne spectrum analyzer.

Lab Outline: 
1. Familiarize with different type of analog and digital meters. 
2. Understanding of signal generator and oscilloscope. 
3. Measurement of power by three voltmeters method. 
4. Measurement of power by three ammeters method.
5. Measurement of power factor of a load by voltmeter, ammeter and wattmeter. 
6. Measurement of resistance by Wheatstone bridge, Kelvins double bridge. 
7. Measurement and loss angle of capacitor by Schering Bridge. 
8. Measurement of inductance by voltmeter method. 
9. Measurement of voltage, phase and frequency using oscilloscope. 
10. Find transformation ratio of instrument transformers. 
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Berlin, “Electronic Instruments & Measurements”. 
2. An introduction to electrical instrumentation by B.A. GREGORY.
[image: ]

Technical Report Writing

Contact Hours:	Credit Hours:
Theory = 48	Theory=3.0
Practical = 0	Practical =0.0
Total	= 48	Total=3.0
		--------------------------------------------------------------------------------------
     Prerequisites:  Communication Skills

    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Demonstrate proficiency in writing memos, proposals, covering letter, enquiry letter, job application letter, acceptance letter, business letter, short report, long report etc.
	A3

	PLO 10

	2. 
	Use a standard word processing software along with a referencing tool for report writing
	A3
	PLO 5


  
Course Outline:
Introduction: Hydrology, hydrological cycle and the hydrological equation, practical uses of hydrology, importance of hydrology. 
Meteorology: The atmosphere and its composition, relative humidity, dew point and their measurement devices, Saturation deficit, Solar radiations as a source of heat, adiabatic changes and the laps rate, air temperature, seasonal and diurnal variation of air temperature, The general circulation of wind system, the monsoon and western disturbances, Measurement of air temperature, relative humidity, radiation, sunshine and atmospheric pressure. 
Precipitation: Type of precipitation, factors necessary for the formation of precipitation, measurement of precipitation, interpretation of precipitation data. 
Evaporation and Transpiration: Factors affecting evaporation, measurement of evaporation, evapo-transpiration. 
Stream flow: Water stage and its measurement, selection of site for stage record, selection of control and metering section, methods of measurement of stream flow, interpretation of stream flow data. 
Runoff: Factors affecting runoff, estimating the volume of storm runoff. 
Hydrograph: Characteristics of hydrograph, components of hydrograph, hydrograph separation, estimating the volume of direct runoff, introduction to unit hydrograph concept, S-curve. 
Floods and their estimates: Introduction to floods, causes of floods, methods for the estimation of floods, flood estimation from past flood marks, Rational formula, empirical formulae, using unit hydrograph method and flood frequency analysis. 
Ground Water Flow: Introduction, sources and discharge of ground water. Water table and artesian aquifer. The Thiem and Theis formula and its application to aquifer tests.
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. “Technical Report Writing Today” by Daniel Riordan, 10th Edition 
2. “Technical Writing and Professional Communication”, Leslie Olsen and Thomas Huckin, 2nd










Semester 4

ELECTROMAGNETIC FIELD

Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 0	Practical = 0
Total	= 32	Total= 2.0
--------------------------------------------------------------------------------------
Prerequisites:  None
SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Describe the basic vector algebra and calculus, orthonormal and non-orthonormal coordinate systems, introduces the concepts of gradients, divergence and curl operations.
	C2

	PLO 1

	2. 
	Analyze the theory of electrostatics in general and apply them in various situations.
	C4
	PLO 1

	3. 
	Analyze the theory of magnetostatics in general and apply them in various situations.
	C4
	PLO 1

	4. 
	Describe time dependent fields, coupled electric and magnetic field intensities are discussed in order to develop electromagnetic model.
	C2
	PLO 1



Course Outline: 
Introduction; review of vector analysis, scalar & vector products, gradient, divergent and curl of a vector and their physical explanation; transformation amongst rectangular, cylindrical and spherical co-ordinate system; Electrostatics: coulomb's law, electric field intensity from point charges, field due to continuous distribution of charges, gauss’s law, Laplace’s and poison’s equations; Magneto statics:, magnetic field intensity and magneto motive force, ampere’s circuital law, energy stored, Biot-savart law, vector potential, magnetic dipole; Maxwell's equations and their interpretations, boundary conditions; wave equations, sinusoidal time varying fields, uniform plane wave in dielectric and conductor media, skin effect and depth of penetration, reflection and refraction of plane waves at boundaries for normal and oblique incidence surface impedance; pointing theorem; transmission lines, Transmission line theory from the circuit concept, properties; constants; transmission line equations; standing wave ratio; impedance matching, Smith chart.  

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Electromagnetic waves & radio system by Jorden R.F. 
2. Principle and applications of Electromagnetic fields by Ptonsey R and Collin R.P 
3. Applied Electromagnetic by Planus M.A. 
                    

ELECTRICAL MACHINES-II
Contact Hours:	Credit Hours:
Theory = 32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total    = 128	Total	= 4.0
--------------------------------------------------------------------------------------
Prerequisites: AC Circuit Analysis

       SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Compute the various parameters of ac motors and generators, their equivalent circuits, rotating magnetic field, the induced voltage and torque, phasor diagrams and the relationships between speed, power, torque and, applications.
	C3

	PLO 2

	2. 
	Perform experiments in a laboratory enabling the students to gain insight into the functioning of ac machines.
	P2
	PLO 5



Course Outline: 
Construction of Poly-Phase Induction Motors and their Principle, Type and Applications, Construction of Alternators and their principle of Operation, Field Excitation, Parallel Operation and Regulation Installation, Construction of Synchronous Motors and their Principle of Operation, Characteristics and Applications as Synchronous Condensers, Characteristics and Applications as Synchronous Generators, Construction of Single Phase Induction Motors and their Principle, Types and Applications, Single-Phase Capacitor-Start Motors, Single-Phase Permanent-Capacitor Motors, Shaded-Pole Motors, Reluctance Motors, Stepper Motors, Universal Motors, Hysteresis Motors. 
THREE PHASE INDUCTION MOTORS: Construction, working principle, types, equivalent circuits, starting methods, speed control and applications.  

Lab Outline: 
1. Study the effect of field excitation on the generation of voltage by an alternator.  
2. Draw the load characteristic curve of an alternator.  
3. Study the parallel operation of alternators using dark lamp and bright lamp methods.  
4. Study the effect of applied voltage on an induction motor at no load.  
5. Study the speed/torque characteristic of the single phase induction motor.  
6. Study the speed/torque characteristic of 3-phase induction motor.  
7. To carry out no load test of 3-phase induction motor.
8. Observe the changes in power factor and current with excitation of 3-phase synchronous motor.
 9. Observe the effect of increasing load on power factor, armature current and speed of 3-phase synchronous motor.  
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Stephen J. Chapman. Electrical Machinery Fundamentals  
2. B.L Theraja. Electrical Technology 

ELECTRICAL POWER TRANSMISSION
Contact Hours:	Credit Hours:
Theory	=32	Theory=2.0
Practical = 48	Practical =1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisite: AC Circuit Analysis

          SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To develop the necessary theoretical knowledge for basic and advanced concepts in Electrical Power Transmission.
	C2

	PLO 1

	2. 
	To analyze and develop the electrical models for short, medium and long transmission lines.
	P4
	PLO 4

	3. 
	Analysis of the mechanical parameters and design of transmission lines and towers.
	P4
	PLO 5




Course Outline: 
TRANSMISSION LINES: Purpose of transmission, choice of frequency and voltage, parameters of overhead transmission lines, types and calculations of transmission lines. Ferranti, corona and skin effects on transmission lines.  
MECHANICAL DESIGN OF OVERHEAD LINES: Line supports, sag and tension calculations, effect of wind pressure and ice loading, conductor vibration and use of dampers.  
INSULATORS: Insulator material, types of insulators, voltage distribution over insulator string, string efficiency, methods of improving the string efficiency, testing of insulators. 
 
Lab Outline: 
1. Determine the phase sequence of 3-phase source.  
2. Observe the flow of real and reactive power in a 3-phase transmission line with known passive loads.  
3. Observe the voltage regulation at receiving end of a 3-phase transmission line as function of type of load.  
4. Study of various types of insulators used in transmission and distribution systems.  
5. Study of voltage distribution along a model of string of suspension insulators.  
6. Study of various poles and towers used for transmission and distribution systems.  

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. AT Starr, Transmission and Distribution.  
2. TuranGonan, Transmission and Distribution.  
3. Power System By V.K Mehta, Rohit Mehta

ELECTRICAL POWER DISTRIBUTION AND UTILIZATION

Contact Hours:	Credit Hours:
Theory	=32	Theory=2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisite: AC Circuit Analysis
 SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To understand power substation and equipment.
	C2

	PLO 1

	2. 
	To understand the cable selection process and design the cable size for a given location
	C4
	PLO 3

	3. 
	To understand the luminarie selection process and design the lighting scheme for a given location
	C5
	PLO 3

	4. 
	Carryout soil resistivity and earthing resistance measurement in a practical ground
	P4
	PLO 4




Course Outline:
 DC AND AC DISTRBUTORS: Pointed and uniform AC and DC distributors, distributors fed at one and both ends, ring mains, stepped mains, unbalanced loading of three-phase AC distributors.  UNDERGROUND CABLES: Cable resistance, inductance and capacitance, methods of cable installation, voltage drop and power loss, types of cables used in industries, cable fault localization.  STATIC SUBSTATION: Substation location and layout, classification of substations, bus bar arrangement, grounding of star neutral point. 
UTILIZATION: Illumination, Electrical heating- Resistive, induction and dielectric heating, electric furnaces. Electrical Traction systems, classification and layout 
 
Lab Outline: 
1. Study construction of various cables and nomenclature 
2. Calculation Cable size of for various loads.  
3. Prepare a layout scheme for a substation.  
4. Visit of substation for familiarization with substation equipment.  
5. Use of software for luminance arrangement and lay out design.  
6. Demonstration of different tests of cables. 
7. Measurement of Earth resistance and insulation resistance. 
8. Measurement of high voltage and current using PT and CT. 
9. Demonstration of Resistance & Induction heating. 
10. Demonstration of different types of welding methods. 
11. Verification of laws of Illumination.  
12. Demonstration on different types of lamps. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. AT Starr, Transmission and Distribution.  
2. Turan Gonan, Transmission and Distribution 
3. Power System By V.K Mehta, Rohit Mehta. 3rd Edition 

POWER ELECTRONICS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
		--------------------------------------------------------------------------------------
 Prerequisite: Basic Electronics

            SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To understand the fundamentals of power semiconductor devices
	C1

	PLO 1

	2. 
	Understand the basic principles of uncontrolled and controlled rectifiers and their Analysis under different loading conditions
	C4
	PLO 2

	3. 
	Analyze and Design converters for operation in steady state Continuous and Discontinuous Conduction Mode
	C4
	PLO 3

	4. 
	Apply the knowledge of converter to Design in lab environment working individually and as a group
	P3
	PLO 5




Course Outline:
Introduction to power electronic converters and systems; applications of power electronic converters; power semiconductor devices; uncontrolled rectifiers: single- and three-phase; non-isolated dc-dc converters: buck, boost and buck-boost; isolated dc-dc converters; single- and three phase; uninterruptible power supplies; battery chargers and renewable energy systems; electric and hybrid electric vehicles technologies, design of converters and systems, single phase voltage source invertors, three phase voltage source invertors, current source invertors, closed loop operation of invertors, AC/AC voltage controllers, Cyclo converters, Matrix Converter. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Power Electronics: Converters, Applications and Design N Mohan, T M Undeland and W P Robbins 
2. Power Electronics Handbook Muhammad H. Rashid 
3. Introduction to Modern Power Electronics AM Trzynadlowski 
4. Modern DC-to-DC Switch mode Power Converter Circuits R P Severns and G E Bloom 
5. Practical Design of Power Supplies R Lenk 
6. Solid-State Power Conversion Handbook R E Tarter 





Semester 5

CONTROL TECHNOLOGY

Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 48	Practical =1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Develop a mathematical model using input/output Differential equations, Transfer Functions and State Space for Linear Time Invariant electrical and mechanical systems.
	C3

	PLO 2

	2. 
	Analyze the stability of Linear Time Invariant complex engineering systems using Routh’s Criteria, Root Locus, Bode plots and State Space analysis.
	C3
	PLO 2

	3. 
	Design a compensator to achieve desired closed loop response for a system using, Root Locus, Bode plots and State Space.
	C5
	PLO 3

	4. 
	Use Matlab and Simulink for modeling and simulation of complex engineering systems.
	P2
	PLO 5



Course Outline: 
Introduction to control systems, open and close loop control systems. Principle of feedback systems. Modeling of electrical and mechanical control systems, time and frequency domain analysis.  Block diagram, transfer function, unit and impulse response, signal flow graphs. Control system components, gear trains, levers, servo mechanism; study of feedback system for automatic control of physical quantities such as voltage, speed and mechanical position. Industrial application of servo mechanism. Overview of PID controllers. Stability, Routh-Hurwitz stability criteria.

Lab Outline: 
1. Study of DC servomechanism.  
2. Perform speed control of servo motor in open loop configuration.  
3. Perform position control of servo motor in open loop configuration.  
4. Perform speed control of servo motor in closed loop configuration.  
5. Perform position control of servo motor in closed loop configuration.  
6. Demonstration of Temperature Control Loop on Temperature Trainer.  
7. Demonstration of Pressure Control Loop on Pressure Trainer. 
8. Demonstration of Level Control Loop on Level Trainer. 
9. Demonstration of Flow Control Loop on Flow Trainer. 
10. Study of AC Servomechanism.  
11. Servomotor control using PID controller.  
12. Mini-project – demonstration of feedback control system controller.  
13. Calibration of Control Valve w.r.t position. 
14. Calibration of Differential Pressure Transmitter 
15. Calibration of Electric and pneumatic recorder. 
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Norman Nice, Control Systems  
2. B. Kuo, Automatic Control Systems.  
3. D’Azzo Control System
4. Shaum Series. Feedback Control System



COMMUNICATION TECHNOLOGY

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical = 96
	
	Practical = 2.0

	Total
	= 128
	
	Total
	= 4.0


------------------------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Use theorems such as Parseval’s theorem and tools such as Fourier transform to represent and quantify signals in time and frequency domain as well as understand the characteristics of distortion-less communication channel
	C3

	PLO 2

	2. 
	Describe the basic theory, compare advantages and disadvantages, identify and compute parameters, the performance metrics, and explain the working of the different types of analog transceiver designs using time and frequency domain analysis
	C2
	PLO 2

	3. 
	Apply principles of Analog to Digital conversion and design Quantizers under various constraints
	C3
	PLO 3

	4. 
	Build and troubleshoot various electronic circuits for analog modulation and demodulation and understand their working in order to apply theory into practice.
	P2
	PLO 5





Course outline:
[bookmark: page93]Various frequency bands used for communication ; types of communication and need of modulation; Modulation techniques: introduction to AM, FM and PM, frequency spectrum of AM waves, representations of AM, power relation in AM waves, need and description of SSB, suppression of carrier, suppression of unwanted side bands, Independent side band system, vestigial side band system, mathematical representation of FM, frequency spectrum of the FM waves, Phase modulation, comparison between analog and digital modulation, wide band and narrow band FM, Sampling theorem, frequency division multiplexing and time division multiplexing; Pulse Modulation: Sampling and Quantization, Pulse Amplitude Modulation, Pulse Position and Pulse width Modulation, Quantization Noise, Signal to Quantization Noise Ratio, Pulse code Modulation, half duplex and full-duplex transmission. Various types of Receivers. 

Lab Outline: 
1. Study of Basic Concepts of different modulation techniques 
2. Investigation and analysis of Amplitude modulation 
3. Investigation and Analysis of Frequency and pulse modulation 
4. Study of basic concepts of demodulation techniques 
5. Analysis of the main parameters of the single sideband modulation 
6. Study of use of filters to generate the SSB 
7. Demodulation of SSB signals using product/synchronous detection; 
8. Familiarization of Digital modulation and demodulation 
9. Examination of the operation of RF(Radio Frequency) transmitter 
10. Examination of the operation of AM-RF (Radio Frequency) transmitter 
11. Examination of the operation of SSB-RF (Radio Frequency) transmitter 
12. Examination of the operation of RF (Radio Frequency) receiver 
13. Study of super heterodyne AM receiver and measurement of sensitivity 
14. Experimental modules for FDM, TDM and PCM 
15. MATLAB/SIMULINK modeling and simulation of a simple transceiver.

[bookmark: _Hlk59182205]Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended books:
1. B. P. Lathi, "Modern Digital and Analog Communication Systems", Oxford University Press 
2. Electronic communication Systems by George Kennedy. 
3. Principle of Communication Systems by Taub and Schilling. 
4. Electronic communication Systems by Dennis Roddy and John Coolen 

HIGH VOLTAGE TECHNOLOGY
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
    Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Recognize various types of insulating materials and their applications in high-voltage equipment.
	C3

	PLO 1

	2. 
	Explain the breakdown mechanisms in solid, liquid and gaseous dielectrics.
	C1
	PLO 2

	3. 
	Analyze the performance of high-voltage generation and measurement devices.
	C5
	PLO 2

	4. 
	Demonstrate understanding of the testing methods of insulating materials and power apparatus as per international standards.
	P4
	PLO 4



Course Outline: 
Introduction to high voltage technology.  Ionization, Townsend theory, cathode process, decay process, streamer breakdown. Conduction and Breakdown in gases, liquid dielectrics, breakdown in solid dielectrics.  Applications of Insulating materials in power transformers, rotating machines, circuit breakers, cables.  Generation of high voltage and currents, measurement of high voltage and currents, need of high voltage, voltage levels, transient voltage. Overvoltage phenomenon and insulation coordination in power systems.  Testing of high voltage electrical apparatus. 
 
Lab Outline: 
2. Study of high voltage testing transformers.  
3. Study of Vandergrift generator  
4. Observation of corona inception and breakdown voltage in air.  
5. Measurement of high voltage by sphere gap and uniform field gap.  
6. Measurement of dielectric strength of solid insulation.
7. Measurement of Dielectric strength of insulating liquids.  
8. Measurement of Impulse voltage. 
9. Flashover along line insulators 
 
[bookmark: _Hlk59366467]Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Naidu, High Voltage Engineering.  
2. Alston, High Voltage Technology  
3. Dr. Abdullah, High Voltage  
4. E. Kuffel, W.S. Zaengl, High Voltage Engineering Fundamentals. 


SWITCH GEAR AND PROTECTIVE DEVICES
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
     Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:Course Outline: 
Importance of protective schemes for electrical apparatus and power system. Qualitative review of faults and fault currents - relay terminology – definitions - and essential qualities of protection. Operating Principles and Characteristics of Relays Electromagnetic relays – over current, directional and non-directional, distance, differential and under frequency relays – Introduction to static relays. Circuit Breakers Circuit Breakers, Principle of operation, arc phenomena and arc interruption – re-striking voltage and recovery voltage - rate of rise of recovery voltage, Types of circuit breakers – Air circuit breakers. Carryout the performance test of Breakers, Oil circuit breakers, SF6 circuit breakers and vacuum circuit breakers, Apparatus Protection Main considerations in apparatus protection - transformer, generator and motor protection, bus bar protection. Transmission line protection, zones of protection. CTs and PTs and their applications in protection schemes. Protection Against Over Voltages Protection against over voltages due to lightning and switching - arcing grounds - Peterson Coil -ground wires –Lightning Arresters - surge absorber and diverters- Power System earthing – neutral Earthing, Magnetic Contactors. 


	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Explain the basic knowledge of protection system attributes and understand the concepts of various protection schemes.
	C2

	PLO 1

	2. 
	Solve and evaluate the protection schemes for a power system
	C3
	PLO 1

	3. 
	Design a protection scheme for a given problem and run its simulation.
	C2
	PLO 3

	4. 
	Analyze the behavior of various protection systems and ensure protection coordination on simulation software (like ETAP)
	P4
	PLO 5



Lab Outline: 
1. To study different types of switch gear equipment used in electrical power systems 
2. To identify the components of different types of circuit breakers 
3. To study the operation of over current relay and plot the performance characteristics 
4. To study the directional over current relay 
5. To study the magnetization of CT and its associated problems 
6. Plot the characteristics of fuse wire 
7. To determine the transformation ratio of current transformer with different primary currents and load influence on the secondary, carryout the performance tests 
8. To determine the transformation ratio of a voltage transformer and load influence on the secondary. Carryout the performance tests 
9. Connection of the voltage transformers with open delta of 3-phase lines 
10. To study transformer differential protection 
11. To understand the protection schemes of alternators and sketch labeled schematic diagram of alternator, types of protection of alternators. 
12. To understand types and specifications of neutral earthing and specification of earthing at different substations 
13. To understand types and specifications of lightning assertors of different manufacturers through literature/brochures. 
14. Visit to a local high voltage substation. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, ‘A Text Book on Power System Engineering’, Dhanpat Rai& Co., 1998. (For All Chapters 1, 2, 3, 4 and 5). 
2. R.K.Rajput, A Texbook of Power System Engineering. Laxmi Publications, First Edition Reprint 2007. 
3. Sunil S. Rao, ‘Switchgear and Protection’, Khanna publishers, New Delhi, 1986. 
4. C.L. Wadhwa, ‘Electrical Power Systems’, Newage International (P) Ltd., 2000. 
5. B. Ravindranath, and N. Chander, ‘Power System Protection & Switchgear’, Wiley Eastern Ltd.1977. 
6. Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw-Hill, 2001. 
7. Y.G. Paithankar and S.R. Bhide, ‘Fundamentals of Power System Protection’, Prentice Hall of India Pvt. Ltd., New Delhi–110001, 2003 

INTRODUCTION TO EMBEDDED SYSTEMS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
     Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:


	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Able to describe the architecture and recognize the system specification as well list the important areas of implementation.
	C1

	PLO 1

	2. 
	Comprehend basic syntax and instructions of Assembly Language and interpret simple programs
	C2
	PLO 1

	3. 
	Able to demonstrate output of the assembly language and construct simple programs, also apply interfacing between different components.
	C3
	PLO 3

	4. 
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P4
	PLO 5



Course Outline: 
MICROPROCESSOR FUNDAMENTALS:  Introduction, simplified CPU organization and instruction set, Bus systems.  MICROPROCESSOR ARCHITECTURE AND PROGRAMMINGTECHNIQUES:  Structure of Intel 8086/88 microprocessor and its architecture, pin diagram and functions, data sheet descriptions, Interrupts, 8086/88 Instruction set, programming techniques. Assembly language programming of Intel microprocessor.   INTERFACING THE MICROPROCESSORS:  Interfacing concepts, Interfacing of Microprocessor with RAM & ROM, Basic of I/O Interfacing with I/O ports (serial and parallel), Memory Map and Address Decoding, D/A & A/D interfaces, Study of CD – ROM, controllers.  MICROPROCESSOR CONTROLLED SYSTEMS:  Closed loop control systems – temperature monitoring and control system, washing machine controller, diesel generator set controller, stepper motor controller. 
 
Lab Outline: 
1. Study of 8086/88 processor, its instruction set and pin layouts.  
2. Execute Data transfer group of instructions.  
3. Execute Arithmetic group of instructions.  
4. Execute I/O instructions.  
5. Execute Logic group of instructions.  
6. Execute Shift and rotate instructions.  
7. Execute Transfer of control instructions  
8. Use ADC/DAC with 8086/88.  
9. Interface a printer with 8086/88.  
10. Mini Project 
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Douglas V. Hall., Microprocessor’s interfacing. (Latest Edition) 
2. Berry B. Bari., Intel Microprocessors. (Latest Edition)

ENTREPRENEURSHIP

Contact Hours:	Credit Hours:
Theory	= 32	Theory= 2.0
Practical = 0	Practical = 0
Total	= 32	Total= 2.0
		--------------------------------------------------------------------------------------
Prerequisite: None

          SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Identify and systematically evaluate opportunities to design new organizations that solve problems and make lives better and, therefore, are likely to attract customers.
	A3

	PLO 6

	2. 
	Identify and synthesize sources of additional information, education, and advice for new organizations
	A3
	PLO 11

	3. 
	Coordinate a team to develop and launch and manage the new venture.
	A4
	PLO 9


[bookmark: _Hlk59102242][bookmark: _Hlk59015081]
Course Outline:
This course provides you with an introduction to the concepts and capabilities necessary to successfully commercialize new ideas. Entrepreneurship is about more than coming up with an idea or starting a business. It is also about identifying and validating good opportunities and then creating, communicating, and capturing value from those opportunities over time. This includes new firms as well as firms in corporate and non-profit settings.
This course will emphasize new venture formation. In doing so, this course will provide experiential learning opportunities for you to develop real skills in identifying and validating business opportunities, and articulating these opportunities in multiple formats (video, live and written). To bring the real world into the classroom, guest entrepreneurs will come to class and share their experiences with you (where feasible considering the social distancing restrictions). Vice-versa, this course also provides opportunities to get you out of the classroom and learn by doing (virtually, for this term, due to the social distancing restrictions).
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
1. The Lean Startup. Ries, E., 2011. Crown Business.

Semester 6
INDUSTRIAL DRIVES AND PLC
Contact Hours:	Credit Hours:
Theory	= 32	Theory= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisite: Power Electronics

           SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Apply & Learn Fundamental knowledge of Industrial drives & basic tools of Programmable logic controller.
	C3

	PLO 1

	2. 
	Apply knowledge to design basic engineering systems using programming language (ladder logic) & working of motor drives 
	C3
	PLO 1

	3. 
	Apply procedural knowledge of different control systems & interfacing of different tools to PLC & motor drives.
	P3
	PLO 5

	4. 
	Illustrate knowledge of programming tools investigate to implement circuits using simatic manager. 
	P3
	PLO 5

	5. 
	Effectively Demonstrate / Report the performed activity/activities
	A3
	PLO 10


      

Course Outline:
Introduction to Electrical Drives:  Concept of Electric drive, Types of drive, Trends in Drive Technology
Classification of Drives Motor Characteristics: DC Motors, AC Motors 
Electric Braking: Requirements of Braking System, Types of Braking. Selection of Motors: Electrical Characteristics, Mechanical Characteristics Programmable 
Logic Controller: Introduction to PLC, Ladder logic diagram and programming of PLC, Computer controlled machine interfacing of PLC. 

Lab Outline: 
1. Perform speed control operation of DC motor. 
a. Shunt Motor b. Series Motor c. Compound motor 
2. Study Mechanical and Electrical Braking Systems. 
3. Perform a simple ON-OFF operation on a standard PLC. 
4. Perform AND, OR, AND-OR, OR-AND operation on a standard PLC. 
5. Perform a Time Delay operation on a standard PLC. a. OFF-Time Delay b. ON-Time Delay 
6. Perform a Counter operation on a standard PLC. 
7. Perform a Flip-Flop Operation on a standard PLC. 
8. Perform Reverse-forward operation on a standard PLC. 
9. Perform a motor speed control operation on a standard PLC. 
10. Perform a fault finding on a PLC controlled system.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
1. Fundamentals of Industrial Drives by B.N. Sarkar 
2. Electric Motors and Drives by Austin Hughes and Bill Drury 
3. M. Birmingham, K. Brown, Programmable logic controllers 
4. Automating Manufacturing Systems with PLCs by Hugh Jack


Project Management

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =
	0
	
	Practical =
	0.0

	Total
	=
	48
	
	Total
	=
	3.0

	
	
	--------------------------------------------------------------------------------------
	


Prerequisites:  None
SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	[bookmark: page66]CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Understand a sustainable lifestyle and why a sustainable society is important for the environment.
	A1

	PLO 7

	2. 
	Compare competency in various project management knowledge areas, including, Risk, Quality, Stakeholder, Time and Cost management.
	C2
	PLO 11

	3. 
	Solve the complex tasks of time and cost estimation using project scheduling and controlling techniques including Critical Path Method and Earned Value Management.
	C3
	PLO 11

	4. 
	Integrate various Knowledge areas of project management in order to prepare a project plan on a simulation level using modern tool e.g., MS Project.
	A2
	PLO 5



Course Outline
1. Introduction to management: History of management, management functions, organizational structure, types of organizations, organizational hierarchy, properties of narrow and wide organizations 
2. Production Processes: Types of production, scale of production, selection of technology, input requirements, capacity utilization, productivity basic concepts, classification, quantitative measurement, productivity improvement. 
3. Project Management: Properties of projects, project life cycle, project network analysis, resource requirements, monitoring and control, computer tools. 
4. Inventory Management: Inventory replenishment, economic lot size, re-order point, safety stock level, JIT, computer tools. 
5. Human Resource Management: Management styles, psychological types, recruitment and training, job evaluation, performance appraisal, motivation and incentives. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books:
1. Babcock d. L. Managing engineering and Technology, Prentice Hall, UK. 
2. Zuberi M. H. Industrial management, Rabbani Printing Press, Lahore. 
3. Bateman T. S. and Snell S. A. Management: building competitive advantage. Times Mirror Higher Education Group, USA. 
4. Spinner M. Elements of project management. Prentice Hall, UK. 


      RENEWABLE ENERGY TECHNOLOGIES
Contact Hours:								         Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 0	Practical = 0.0
Total	= 32	Total	= 2.0
		--------------------------------------------------------------------------------------
    Prerequisites:  Power Generation systems

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	Explain the working principles of tidal, wave, fuel cell and energy storage system.
	C2

	PLO 1

	2. 
	Identify various components of a wind power generation systems and Analyze the output power characteristics.
	C3
	PLO 2

	3. 
	Analyze the characteristics of a photovoltaic system, and Apply the maximum power point tracking algorithm.
	C3
	PLO 4



Course outlines: 
Introduction to Renewable Energy: energy and society, types of renewable energy, advantages and disadvantages, energy and power, Pakistan and world energy consumption and demand, Environmental impact assessment and sustainability issues. Solar Energy: introduction, sources and uses, solar thermal electricity, concentrating solar power, solar thermal Molten salt technology, Photovoltaic cell materials, Principle of photovoltaic, conversion of solar energy, V-I characteristics of solar Photovoltaic cell, types of solar cells and fabrication. Photo voltaic applications. 
 
Wind Energy: introduction, wind resource, wind turbine and shear, wind speed monitoring, Betz limits, construction, types, conversion system, harvesting energy form wind, small and large wind system, storage of electricity, grid connection, characteristics and applications. Biomass: biomass resources, feedstock collection, feedstock preprocessing and treatment methods, biomass conversion technologies, thermo-chemical platform, combustion technology, Gasification technology, pyrolysis technology, biodiesel technology, biomass into ethanol, waste to energy, recent advances and applications of bioenergy technology. 
 Hydropower: introduction, construction methods, turbines and their types, small and large hydroelectric power system, efficiency. Wave and Tidal energy: introduction, water power, Wave power, tidal current energy, tidal Barrage method, principle of operation, tidal turbines and their types, Ocean Thermal Energy Conversion(OTEC), components of OTEC system 
 Geothermal energy: introduction, resource, types of geothermal resource, heat pumps, geothermal electricity, applications. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final


Recommended Books: 
1. Renewable energy Fourth Edition by Bent Sirensen. 
2. Fundamental of renewable energy process Third Edition by Aldo Vieira da Rosa. 
3. Renewable Energy Conversion, Transmission, and Storage by Bent Sorensen
4. Wave Energy Conversion by John Brooke 
5. Alternative Energy Sources by Efstathios E. Stathis Michaelides


DATA AND COMPUTER COMMUNICATION
	Contact Hours:
	
	
	
	
	
	
	Credit Hours:

	Theory
	=32
	
	
	
	
	
	
	
	Theory
	= 2.0

	   Practical = 96
	
	
	
	
	
	  Practical = 2.0

	   Total
	=128
	
	
	
	
	
	
	
	Total
	= 4.0



--------------------------------------------------------------------------------------
Prerequisites:  Introduction to Computer Fundamentals

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To understand and analyze the issues with host naming, addressing, and routing packets in networks of networks (internetworks)
	C2

	PLO 1

	2. 
	To analyze the issues in providing quality of service for networked multimedia applications, such as internet telephony.
	C4
	PLO 2

	3. 
	To reproduce a simple network simulator to analyze the TCP protocol performance under limited network resources.
	P3
	PLO 4



Course outline:
Physical Layer Concepts: Data Communication through physical layer, analog and digital transmission of data and multiplexing techniques, Shift Keying Techniques, Error Detection and Correction Schemes, Network architectures and switching techniques, characteristics of transmission media. Channel access protocols and their efficiency. Link control protocols, and their efficiency. Routing algorithms and protocols. Interconnection of network at the link level and at the network level, the Internet Protocol (IP) and associated Control protocols. End-to-end protocols, with TCP and UDP as examples; congestion control and flow control. Cursory view of application-level protocols, including electronic mail, HTTP and DNS. Introduction to network calculus. 

Lab Outline:
1. 1 Study basic network topologies and IP addressing modes.
2. Use hyper terminal to establish a console session between
2. two systems.
3. Use of LAN switch to create simple networks.
4. To Study the structure & basic Configuration of a Router.
5. Configure a Router for different network scenarios.
6. Perform network operations such as file and printer sharing.
7. Interface serial, parallel ports for data transfer.
8. Study of Wide Area Network (WAN).
9. Static and Dynamic IP Assignment for various types
3. of networks.
10. Perform and Analyze Amplitude Shift Keying Technique
11. Perform and Analyze Frequency Shift Keying Technique
12. Perform and Analyze Phase Shift Keying Technique
13. Perform and Analyze Quadrature Amplitude Shift Keying Technique
14. Basic Function of Modem
15. Study and Design of various Multiplexing Techniques

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work
Recommended Books:
1. “Data Communication and Networks” By James Irvine and David Harle, John Wiley and Sons, 2002
2. "Computer Networks: A Systems Approach" By Bruce S. Davie, Morgan Kaufmann Publishers, Latest edition

POWER SYSTEM ANALYSIS

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 00	Practical =   0.0
Total	= 32	Total	= 2.0
		--------------------------------------------------------------------------------------
    Prerequisite: AC Circuit Analysis

      SUGGEDTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	1. 
	To carry out, plan and propose the power flow in electric networks using different methods and understand the concepts of basic power system stability
	C6

	PLO 4

	2. 
	To solve, analyze and discuss the problems in power system in normal as well as faulted state
	C4
	PLO 2



Course Outline: 
Representation of Power Systems: One-line diagram, impedance and reactance diagram, percent or per-unit quantities, selection of base and change in base of p.u. quantities, per unit representation of single-phase transformer, per unit reactance diagram of a power system, per unit impedances of three winding transformers.  
 
Symmetrical Three Phase Faults: Symmetrical three phase faults on an unloaded synchronous machine, short circuit currents and reactance of synchronous machines, internal voltages of loaded machines under transient conditions, fault calculation and numerical problems. 
 
Symmetrical components: Symmetrical components of unsymmetrical phasors, power in terms of symmetrical components; sequence networks, positive, negative and zero sequence networks, unsymmetrical series impedances. 
 
Unsymmetrical faults: Unsymmetrical faults on unloaded generators, unsymmetrical faults on power systems; single line-to ground faults; line to-line faults, double line-to-ground faults, double line to line faults; demonstration problems. 
 
Power system stability: Steady state and transient stability, swing equation, the power angle equation, equal area criterion of stability and its application, demonstration problems. 
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
1. D. Stevenson, Jr., Elements of Power System Analysis 
2. V.K. Mehta, Principle of Power Systems 



















3. Semester wise Approved Curriculum /Scheme of Studies  of Current Semesters, BSc Electrical Engineering Technology Program:
Scheme of Studies:
	1st Semester


	CSI-321
	Introduction to Computer Fundamentals
	3(1-2)

	ISL-321


	Islamic Studies/ 
Professional Ethics (For Non-Muslims only)

	2(2-0)



	PHY-321
	Applied Physics
	3(2-1)

	ENG-421
	Communication Skills
	3(3-0)

	EET-307
	Linear Circuit Analysis
	3(2-1)

	MTH-309
	Applied Mathematics-1
	3(3-0)

	3rd Semester

	EET-401
	AC Circuit Analysis
	4(2-2)

	EET-403
	Digital Electronics
	4(2-2)

	PHY-323
	Basic Electronics
	3(2-1)

	EET-407
	Electromagnetic Field
	2(2-0)

	EET-409
	Technical Communication Skills
	3(3-0)

	
5th Semester

	EET-501
	Control Technology
	3(2-1)

	EET-503
	Communication Technology
	4(2-2)

	EET-505
	Industrial Drives and PLC
	3(2-1)

	EET-507
	Microprocessor theory and Interfacing
	3(2-1)

	EET-509
	Switch Gear and Protective Devices
	3(2-1)

	EET-511
	Total Quality Management
	2(2-0)






Semester 1

APPLIED MATHEMATICS-I
	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =     0
	Practical =   0

	Total
	= 48
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	4. 
	Identify complex number systems, complex functions
	C1
	PLO 1

	5. 
	Illustrate how to solve a system of linear equations that appears in different engineering technology programs.
	C2
	PLO 1

	6. 
	Apply derivatives and integrals for solving different problems arising in engineering technology sciences.
	C3
	PLO 1



Course Outline:
Complex numbers, Argand diagram, De Moivre‟s theorem, hyperbolic and inverse hyperbolic functions. Algebra of vectors and matrices, systems of linear equations. Derivative as slope, as rate of change (graphical representation). Extreme values, tangents and normals, curvature and radius of curvature. Differentiation as approximation. Partial derivatives and their application to extreme values and approximation. Integration by substitution and by parts, integration and definite integration as area under curve (graphical representation). Reduction formulae. Double integration and its applications. Polar and Cartesian coordinates, polar curves, radius of curvature, cycloid, hypocycloid, epicycloids and involutes of a circle. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
4. Calculus and analytical Geometry, 11th Edition by Thomas Finney John Wiley & Sons. 
5. Advanced Engineering Mathematics 5th Edition by C. R. Wylie McGraw-Hill Education. 
6. Advanced Engineering Mathematics, 8th Edition by HTErwin Kreyszig TH John Wiley & Sons.

Introduction to Computer Fundamentals

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

   SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Explain basic concepts of computer systems, its components and fundamentals of operating system/databases. 
	C1
	PLO 1

	6. 
	Illustrate how to solve a system of linear equations that appears in different engineering technology programs.
	C2
	PLO 1

	7. 
	Able to use Computer Peripheral Devices, Microsoft Windows, Microsoft Office Tools, Microsoft Visio and different browsers. Display outcomes of Microsoft office applications and Google Docs. 
	C3
	PLO 5

	8. 
	Effectively Demonstrate / Report performed lab activities. 
	A3
	PLO 10



  Course outline:
Basic terminology: computer, user, hardware, software, chip, program, Input: data, instructions (programs, commands, user responses), Output: text, graphics, video, audio, Types of computers: personal, notebook, handheld, PDA, internet appliance, server, mainframe, supercomputer, Programming languages, Machine, assembly, High-level, Key terms: VLSI, microprocessor, microcomputer, Computer Software: Terms: file, menu, font, voice recognition, FAQ, online help, wizard, software suite, single-user license, site license, application window, dialog box, clip art, cross-platform application, Application software, Word processing, Spreadsheet: cell, function, recalculation, charting, Database: record, field, query, Other: accounting software, Computer Aided Design (CAD), desktop publishing, paint/image, multimedia, web authoring, System software, Operating System (OS), Booting (startup), Cold vs. warm, BIOS, Steps in booting, Utility programs: file viewer, file compression, backup, screen saver, disk scanner, disk defragmenter, Computer hardware, System unit Terms: motherboard, chip, memory, storage, expansion slot (plug and play), port (serial vs parallel), bus (expansion bus), power supply, Central Processing Unit (CPU), Machine cycle (fetch, decode, execute, store), Memory, Volatile vs. nonvolatile, RAM vs ROM, Cache, Hard disk, Tracks, sectors, platters, RAID (mirroring and striping), Internet hard drive, Compact disks (and drives), PC Cards, Miniature mobile storage (Compact Flash, Memory Stick, Microdrive, Smart Media), Input Devices: Keyboard, Pointing Devices, Others: trackball, touchpad, pointing stick, light pen, touch screen, stylus, Handwriting recognition software, Sound, Image: Digital camera, Scanners (flatbed, optical readers), Optical readers, Optical character recognition (OCR), bar code scanner, Optical Mark Recognition (OMR), Video: Web cam, PC Video camera, Output Devices, Display device, CRT monitor, Liquid Crystal Display (LCD) – passive versus active matrix, Gas plasma monitor, Printer and its types: Impact printers, Dot-matrix printer, Line printer, Plotter, Non-impact printers, Ink-jet, Laser, data projector, fax machine (fax modem), Internet, E-commerce, Ethics and social issues, Privacy and security

Lab Outline:
9. Basic machines organization including motherboard, memory, I/O cards, networking devices 
10. Use of flow charts 
11. Computer peripheral devices 
12. Operating Systems 
13. Microsoft Windows 
14. Microsoft Office i.e., MS Word, MS PowerPoint, MS Excel 
15. Office Tools & Overview of different browsers with emphasis on power point 
16. Microsoft Visio 

Assessment (Theory)
Assignments
  Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended books:
3. Peter Norton's Introduction to Computers
4. Discovering Computers by Misty E. Vermaat 



Communication Skills

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =    0
	Practical =   0

	Total
	= 48
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	6. 
	Communicate effectively using intermediate-to- advanced level English.
	A3
	PLO 10

	7. 
	Participate in group discussions by attentive listening, questioning to clarify ideas, eliciting responses, or disagreeing in a constructive way.
	A4
	PLO 10



Course Outline:
Characteristics of Writing at Work. Writing for your Readers, Understand and apply the purpose, problems, and processes of written technical communications in the Workplace, Writing Ethically, Achieving a Readable Style, Analyze and adapt to various technical writing situations, Designing Documents, Designing Illustrations, Understand and apply the key phases of project management communication, Create documents that are grammatically and stylistically correct and effectively anticipate the audience’s, information needs, Use the concepts of technical writing to self-assess your documents and critically evaluate others' work, Meet deadlines similar to those found in technical workplaces, Create and present professional presentations, including PowerPoint slides.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
4. Elizabeth Tebeaux and Sam Dragga- The Essentials of Technical Communication. 2nd Edition, Oxford University Press. 
5. Ron White- Writing. Advanced. Oxford Press. 
6. John Langan- College Writing Skills. 9th Edition Connect Writing. 


APPLIED PHYSICS

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Illustrate the electromagnetic and mechanical phenomena mathematically.
	C2
	PLO 1

	2.
	Operates basic electric circuits used in science and engineering.
	C3
	PLO 1

	3.
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P3
	PLO 4



Course Outline:
Waves & Oscillations: Periodic motion & Simple Harmonic Oscillation (SHO), Simple Pendulum, Transverse & Longitudinal Waves, Speed of a traveling Wave, Damped Harmonic Oscillator, EM waves. 
Electricity: Basic terms & definitions; Electric Forces and Fields, Electric Flux, Coulomb’s Law, Electric field due to the Point and Various Charges, Gauss’s Law and its Applications, , Conductors in Electric Fields, Parallel Metal Plates ,Capacitance , Resistance, Electric Potential and Potential Energy, Ohms’ Law, practice problems 
Magnetism: Magnetic Field, Flux and Flux density (B), B-H loop, Hysteresis, Retentively, Magnetic Force on moving charges, Torque on Current Loop, Ampere’s Law, Magnetic Dipole Moment. Earth’s Magnetic Field, practice problems, 
Electromagnetic Induction: Induced Current and EMF, Faraday’s Law of Electromagnetic induction, Lenz’s Law, Mutual and self-Inductance, Motional EMF, Inductor and Inductance, RL circuits 
Electronics: Semiconductor materials, conduction in conductors, insulator and semiconductors, doping, N-type and P-type semiconductors, energy band diagrams of conductors, insulators, intrinsic and extrinsic Semiconductors, PN junction, basic diode operation, forward and reverse operating modes, Diode applications. 
Light and Optics. Oscillating Electric and Magnetic Fields, Light as EM Wave, Reflection, Refraction, Interference, Young’s Double Slit Experiment, Equivalent Optical Path, Diffraction, 
Mechanics: Definitions of Work, Energy & Power, Work – Energy Theorem and its applications, Mechanical Energy of System, Conservation of Mechanical Energy, practice problems, Gravitational potential energy, Hook’s Law & Restoring force. Review of Angular Variables, K.E. Energy of Rotation and moment of Inertia, Torque and Newton’s Second Law of Rotation, Work and Rotational K.E., Angular momentum, Angular Momentum for System of Particles.
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final
Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Lab Outline: 
9. Measuring magnitude and direction of Earth’s a) magnetic field. b) To measure Dip angle. 
10. Examining Lenz’s and Faraday’s Law. Studying the production of EMF using fix coil or fix magnet 
11. Measurement of Current, Voltage drop and Power in a Resistance circuit 
12. Diode; identification of Diode terminals using Ohm meter series circuits, Diode series circuit, Diode Parallel circuits 
13. Half Wave rectification and Full Wave rectification 
14. Measurement of wavelength of sodium light using diffraction Grating and Spectrometer 
15. Study of diffraction minima and maxima using single and multi-slits. 
16. Verification of Law of Conservation of Energy by measuring potential and kinetic energies in various arrangements a) Determine relationship between force and spring deformation using Hook’s law. b) Investigating both spring compression and extension. 

Recommended Books: 
10. Halliday, Resnick and Walker, "Fundamental of Physics" 
6. (Latest Ed.) 
7. Electrical Technology, Edward Hughes, Longman Latest edition, 
8. Principles of Electrical Engg., B.R Gupta, S. Chand and Company Ltd. India

ISLAMIC STUDIES

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    0
	Practical =   0.0

	Total
	= 32
	
	Total
	= 2.0


      --------------------------------------------------------------------------------------
Prerequisites:  None


SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	4. 
	To Read and understand selected verses from Holy Quran.
	A3
	PLO 12

	5. 
	To Read and understand the seerat of Holy Prophet (SAW).
	A3
	PLO 12

	6. 
	To understand and relate Islamic teachings with our ethical and moral responsibilities towards the society.
	A4
	PLO 8




Course Outline:
Introduction to Quranic Studies 
1) Basic Concepts of Quran 
2) History of Quran 
3) Uloom-ul -Quran 

Study of Selected Text of Holy Quran 
1) Verses of Surah Al-Baqra Related to Faith(Verse No-284-286) 
2) Verses of Surah Al-Hujrat Related to Adab Al-Nabi (Verse No-1-18) 
3) Verses of Surah Al-Mumanoon Related to Characteristics of faithful (Verse No-1-11) 
4) Verses of Surah al-Furqan Related to Social Ethics (Verse No.63-77) 
5) Verses of Surah Al-Inam Related to Ihkam(Verse No-152-154) 

Study of Selected Text of Holly Quran 
1) Verses of Surah Al-Ihzab Related to Adab al-Nabi (Verse No.6,21,40,56,57,58.) 
2) Verses of Surah Al-Hashar (18,19,20) Related to thinking, Day of Judgment 
3) Verses of Surah Al-Saf Related to Tafakar,Tadabar (Verse No-1,14) 

Seerat of Holy Prophet (S.A.W) I 
1) Life of Muhammad Bin Abdullah ( Before Prophet Hood) 
2) Life of Holy Prophet (S.A.W) in Makkah 
3) Important Lessons Derived from the life of Holy Prophet in Makkah 

Seerat of Holy Prophet (S.A.W) II 
1) Life of Holy Prophet (S.A.W) in Madina 
2) Important Events of Life Holy Prophet in Madina 
3) Important Lessons Derived from the life of Holy Prophet in Madina 
Introduction to Sunnah 
1) Basic Concepts of Hadith 
2) History of Hadith 
3) Kinds of Hadith 
4) Uloom –ul-Hadith 
5) Sunnah & Hadith 
6) Legal Position of Sunnah 

Selected Study from Text of Hadith 
Introduction To Islamic Law & Jurisprudence 
1) Basic Concepts of Islamic Law & Jurisprudence 
2) History & Importance of Islamic Law & Jurisprudence 
3) Sources of Islamic Law & Jurisprudence 
4) Nature of Differences in Islamic Law 
5) Islam and Sectarianism 

Islamic Culture & Civilization 
1) Basic Concepts of Islamic Culture & Civilization 
2) Historical Development of Islamic Culture & Civilization 
3) Characteristics of Islamic Culture & Civilization 
4) Islamic Culture & Civilization and Contemporary Issues 

Islam & Science 
1) Basic Concepts of Islam & Science 
2) Contributions of Muslims in the Development of Science 
3) Quranic & Science 

Islamic Economic System 
1) Basic Concepts of Islamic Economic System 
2) Means of Distribution of wealth in Islamic Economics 
3) Islamic Concept of Riba 
4) Islamic Ways of Trade & Commerce 

Political System of Islam 
1) Basic Concepts of Islamic Political System 
2) Islamic Concept of Sovereignty 
3) Basic Institutions of Govt. in Islam 

Islamic History 
1) Period of Khlaft-E-Rashida 
2) Period of Ummayyads 
3) Period of Abbasids 
Social System of Islam 
1) Basic Concepts of Social System of Islam 
2) Elements of Family, 
3) Ethical Values of Islam 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 

10. Hameed ullah Muhammad, “Emergence of Islam”, IRI, Islamabad 
11. Hameed ullah Muhammad, “Muslim Conduct of State” 
12. Hameed ullah Muhammad, „Introduction to Islam 
13. Mulana Muhammad Yousaf Islahi,” 
14. Hussain Hamid Hassan, “An Introduction to the Study of Islamic Law” leaf Publication Islamabad, Pakistan. 
15. Ahmad Hasan, “Principles of Islamic Jurisprudence” Islamic Research Institute, International Islamic University, Islamabad (1993) 
16. Mir Waliullah, “Muslim Jrisprudence and the Quranic Law of Crimes”Islamic Book Service (1982) 
17. H.S. Bhatia, “Studies in Islamic Law, Religion and Society” Deep & Deep Publications New Delhi (1989) 
18. Dr. Muhammad Zia-ul-Haq, “Introduction to Al Sharia Al Islamia” Allama Iqbal Open University, Islamabad (2001) 

LINEAR CIRCUIT ANALYSIS

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical =    48
	Practical =   1.0

	Total
	= 80
	
	Total
	= 3.0


--------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	8. 
	Explain fundamentals of linear & network circuits in order to solve electric circuits based on inductive & capacitive elements
	C2
	PLO 1

	9. 
	Apply fundamentals of linear & network circuits in order to solve electric circuits based on inductive & capacitive elements
	C3
	PLO 1

	10. 
	Conduct experiments in laboratory in order to interpret experimental data and observe its conformance with analyzed results of circuits.
	P2
	PLO 4




Course outline:
ELECTRICAL ELEMENTS AND CIRCUITS: Resistance, inductance, and capacitance, laws of resistances, Ohm’s law, Kirchhoff’s laws, The R circuit, The L-circuit, The C-circuit PHASOR QUANTITIES: Phasors; representation of Phasors by „J‟ notation, Addition, Subtraction and Multiplication of Phasors. Complex expression for current, voltage, Power and impedances. 
SERIES AND PARALLEL CIRCUITS: RL, RC and RLC Series circuits, Parallel circuits. Solution of simple RL, RC and RLC series and parallel circuits. Resonance in series and parallel RLC circuits. 
DC NETWORK THEOREM: Mesh/Loop Analysis, Nodal analysis of resistive network with DC voltage sources and DC current sources, Conversion of sources, Ideal Constant current sources and Ideal constant voltage sources, Network Theorems- Superposition, Thevenin’s, Norton, Reciprocity and Maximum Power Transfer Theorems with resistive Networks and DC Sources 


Lab Outline: 
11. Demonstration and verification of Ohm’s Law 
12. Demonstration and verification of Kirchhoff’s Voltage Law. 
13. Demonstration and verification of Kirchhoff’s Current Law 
14. Demonstration and verification of Superposition Theorem with Resistive Network and DC sources. 
15. Demonstration and verification of Thevenin’s Theorem with Resistive Network and DC sources 
16. Demonstration and verification of Reciprocity Theorem with Resistive Network and DC sources 
17. Draw Phasor diagrams and Impedance diagram for RL, RC and RLC Series Circuits. 
18. Determination of Impedances of RL, RC and RLC Series Circuits 

19. Determine Power Factor for inductive and capacitive loads 
20. Demonstration of Series and Parallel resonance in R, L and C circuits. 

Recommended Books: 
3. AC Circuits by K Y Tang 
4. Electrical Technology Vol-I by Theraja 


Semester 3
AC CIRCUIT ANALYSIS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0

Prerequisites:  Linear Circuit Analysis
SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	4. 
	Explain Sinusoidal wave form, Cycle, Time period, RMS, average and maximum values of sinusoidal current and voltage.
	C2

	PLO 1

	5. 
	Use simple electric circuit models to examine the behavior of complex networks by applying Superposition, The venin’s, Norton’s, Reciprocity and Maximum Power Transfer Theorems with AC sources
	C3
	PLO 1

	6. 
	Construct circuits on breadboards and perform electrical measurements and analyze using modern engineering tools.
	P2
	PLO 5



Course Outline:
A.C. FUNDAMENTALS: Sinusoidal wave form, Cycle, Time period, RMS, average and maximum values of sinusoidal current and voltage. Solution of simple RL, RC and RLC circuits using instantaneous values of currents and voltages 
AC CIRCUIT ANALYSIS: Loop Analysis of AC Networks and nodal analysis of AC Networks. Transients in RL, RC and RLC circuits. 
AC NETWORK THEOREMS: Superposition, Thevenin’s, Norton’s, Reciprocity and Maximum Power Transfer Theorems with AC sources 
POLY-PHASE CIRCUITS: Introduction to three Phase system. Star and Delta connections and Transformation. Voltage, Current and Power calculations for three phase loads, Power Factor, causes of low Power Factor, Power Factor improvement, 
ELECTRIC FILTERS: RC low pass and high pass filter circuits, band pass and band stop filters. 

Lab Outline:
16. Draw a Sine Wave for Single Loop Generator
17. Measurement of Vpp, Vp and RMS value of a sinusoidal Voltage with Oscilloscope
18. Study of Phase displacement between sinusoidal voltage and current using oscilloscope.
19. Observe variation of impedance and current in RLC series circuit with changes in frequency.
20. Study and observe transient response of R L, RC & RLC circuits with the help of oscilloscope.
21. Demonstration of Superposition Theorem with AC sources.
22. Demonstration of Thevenin’s Theorem with AC sources
23. Demonstration of Reciprocity Theorem with AC sources
24. Determine active and reactive power for single phase circuits.
25. Determine active and reactive power for three phase circuits
26. Determine Power factor of an inductive Load by Voltmeter, Ammeter and Wattmeter Method.
27. Determine Power factor of a Capacitive Load by Voltmeter, Ammeter and Wattmeter Method.
28. Study of Star and Delta connection
29. Demonstration of RC low pass filter circuits.
30. Demonstration of RC high pass filter circuits.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books:
5. Boylested, Introductory Circuit Analysis.
6. Floyd, Circuit Analysis
7. W. Hayt, Engineering of Circuit Analysis
8. K. Y. Tang, Circuit Analysis

DIGITAL ELECTRONICS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
                      -------------------------------------------------------------------------------------- 
       Prerequisites:  Electronic Devices & Circuits

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	6. 
	Perform gate level minimization using K-map and combinational logic by employing analysis and design procedure.
	C2

	PLO 1

	7. 
	Derive equations from truth / state table in order to design synchronous sequential logic which includes latches, flip-flops and state reduction.
	C3
	PLO 1

	8. 
	Able to follow the procedure according to the given task and reproduce the results with some parametric changes in the provided task.
	P3
	PLO 5



Course Outline:
Number Systems, operations and codes. Digital Electronic Signals and Switching devices, Logic Gates, AND, OR, NOT, NAND, NOR, XOR, XNOR.  Boolean Algebra and Logic Simplification, Modular implementation of combinational logic circuits. Karnaugh maps & truth tables. Different logic families: TTL, Emitter Coupled Logic, NMOS, CMOS. Combinational logic circuits: adders, subtractors, comparator, encoder, decoder, multiplexer, de-multiplexer, A/D and D/A converter. Components of sequential circuits: Flip flops, their characteristics and transition tables for sequential circuit design, registers, counters, Multi-vibrators, Memories. 
 
 
Lab Outline: 
11. Study the characteristics of a Transistor as a switch.
12. Construction of a NOT gate using TTL. 
13. Construction of AND and OR gates. 
14. Construction of NAND and NOR gates.
15. Construction of adder and comparator. 
16. Construction of Analog to Digital and Digital to Analog convertors. 
17. Study the operation and truth tables of SR, D, JK and T flip flops. 
18. Study and Construction of Adders and Sub tractor Circuit. 
19. Study of encoder/decoder circuits. 
20. Study of multiplexer/de-multiplexer circuits. 
11.Study and construction of digital counters 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work
 
Recommended Books: 
5. T. L. Floyd, Digital Fundamentals. 
6. M. M. Mano, Digital Circuits and Computer Logic. 
7. William Kleitz, Digital Electronics A Practical Approach 
8. Digital Computer Electronics by A.P. Malvino 


BASIC ELECTRONICS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical =       96	Practical = 2.0
Total	= 128	Total	= 4.0

Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	4. 
	Describe and explain the basic construction, operation and characteristics of semiconductor devices
	C2

	PLO 1

	5. 
	Apply the acquired knowledge to solve small scale circuits consisting of semiconductor devices
	C3
	PLO 1

	6. 
	Illustrate dc and ac response of small signal amplifier circuits using device Models
	P2
	PLO 5



Course Outline: 
Semi-conductor Diodes: Conduction in Solids – Donors and acceptors, Impurities, Simple Diode Circuits, Biasing and applications. Rectifiers and power supplies, Diode clipper, Diode Clamper, diode multipliers, special purpose diodes, Zener diodes. Bipolar Junction (BJT) and field effect transistors (FET) – JFET, MOSFET, Construction, Biasing and working as amplifiers. Operational amplifiers and relevant circuits such as summer, integrator, differentiator etc. 
 
Lab Outline: 
11. Study and plot the characteristics of semiconductor diodes. 
12. Perform half-wave and full-wave rectification. 
13. DC non-regulated power supply. 
14. Regulated power supply using zener diode. 
15. Perform biasing of BJT and determine Q-point. 
16. Study and plot the characteristics of a BJT transistor for all configurations. 
17. Study and plot the characteristics of a junction field effect (JFET) and metal oxide field effort transistor (MOSFET). 
18. Study and observe the input / output parameters of operational amplifier. 
19. Use operational amplifier in inverting and non-inverting configuration. 
20. Use operational amplifier as summer, integrator and differentiator. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
5. Paynter, “Introductory Electronics” 2. 
6. Elder, R.L. Boylestod, “Electronics Devices and Circuit Theory” 
7. A.P. Malvino, “Electronic Principals” (Latest Edition) 4. 
8. Thomas Floyd, “Electronic Devices” (Latest Ed.) 

ELECTROMAGNETIC FIELD

Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 0	Practical = 0
Total	= 32	Total= 2.0
--------------------------------------------------------------------------------------

Prerequisites:  None





SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Describe the basic vector algebra and calculus, orthonormal and non-orthonormal coordinate systems, introduces the concepts of gradients, divergence and curl operations.
	C2

	PLO 1

	6. 
	Analyze the theory of electrostatics in general and apply them in various situations.
	C4
	PLO 1

	7. 
	Analyze the theory of magnetostatics in general and apply them in various situations.
	C4
	PLO 1

	8. 
	Describe time dependent fields, coupled electric and magnetic field intensities are discussed in order to develop electromagnetic model.
	C2
	PLO 1



Course Outline: 
Introduction; review of vector analysis, scalar & vector products, gradient, divergent and curl of a vector and their physical explanation; transformation amongst rectangular, cylindrical and spherical co-ordinate system; Electrostatics: coulomb's law, electric field intensity from point charges, field due to continuous distribution of charges, gauss’s law, Laplace’s and poison’s equations; Magneto statics:, magnetic field intensity and magneto motive force, ampere’s circuital law, energy stored, Biot-savart law, vector potential, magnetic dipole; Maxwell's equations and their interpretations, boundary conditions; wave equations, sinusoidal time varying fields, uniform plane wave in dielectric and conductor media, skin effect and depth of penetration, reflection and refraction of plane waves at boundaries for normal and oblique incidence surface impedance; pointing theorem; transmission lines, Transmission line theory from the circuit concept, properties; constants; transmission line equations; standing wave ratio; impedance matching, Smith chart.  

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
4. Electromagnetic waves & radio system by Jorden R.F. 
5. Principle and applications of Electromagnetic fields by Ptonsey R and Collin R.P Applied Electromagnetic by Planus M.A.

Technical Communication Skills

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =    0
	Practical =   0

	Total
	= 48
	
	Total
	= 3.0


      --------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	11. 
	Communicate effectively using intermediate-to- advanced level English.
	A3
	PLO 10

	12. 
	Participate in group discussions by attentive listening, questioning to clarify ideas, eliciting responses, or disagreeing in a constructive way.
	A4
	PLO 10



Course Outline:
Characteristics of Writing at Work. Writing for your Readers, Understand and apply the purpose, problems, and processes of written technical communications in the Workplace, Writing Ethically, Achieving a Readable Style, Analyze and adapt to various technical writing situations, Designing Documents, Designing Illustrations, Understand and apply the key phases of project management communication, Create documents that are grammatically and stylistically correct and effectively anticipate the audience’s, information needs, Use the concepts of technical writing to self-assess your documents and critically evaluate others' work, Meet deadlines similar to those found in technical workplaces, Create and present professional presentations, including PowerPoint slides.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
7. Elizabeth Tebeaux and Sam Dragga- The Essentials of Technical Communication. 2nd Edition, Oxford University Press. 
8. Ron White- Writing. Advanced. Oxford Press. 
9. John Langan- College Writing Skills. 9th Edition Connect Writing. 


Semester 5

CONTROL TECHNOLOGY
Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 48	Practical =1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Develop a mathematical model using input/output Differential equations, Transfer Functions and State Space for Linear Time Invariant electrical and mechanical systems.
	C3

	PLO 2

	6. 
	Analyze the stability of Linear Time Invariant complex engineering systems using Routh’s Criteria, Root Locus, Bode plots and State Space analysis.
	C3
	PLO 2

	7. 
	Design a compensator to achieve desired closed loop response for a system using, Root Locus, Bode plots and State Space.
	C5
	PLO 3

	8. 
	Use Matlab and Simulink for modeling and simulation of complex engineering systems.
	P2
	PLO 5



Course Outline: 
Introduction to control systems, open and close loop control systems. Principle of feedback systems. Modeling of electrical and mechanical control systems, time and frequency domain analysis.  Block diagram, transfer function, unit and impulse response, signal flow graphs. Control system components, gear trains, levers, servo mechanism; study of feedback system for automatic control of physical quantities such as voltage, speed and mechanical position. Industrial application of servo mechanism. Overview of PID controllers. Stability, Routh-Hurwitz stability criteria.

Lab Outline: 
16. Study of DC servomechanism.  
17. Perform speed control of servo motor in open loop configuration.  
18. Perform position control of servo motor in open loop configuration.  
19. Perform speed control of servo motor in closed loop configuration.  
20. Perform position control of servo motor in closed loop configuration.  
21. Demonstration of Temperature Control Loop on Temperature Trainer.  
22. Demonstration of Pressure Control Loop on Pressure Trainer. 
23. Demonstration of Level Control Loop on Level Trainer. 
24. Demonstration of Flow Control Loop on Flow Trainer. 
25. Study of AC Servomechanism.  
26. Servomotor control using PID controller.  
27. Mini-project – demonstration of feedback control system controller.  
28. Calibration of Control Valve w.r.t position. 
29. Calibration of Differential Pressure Transmitter 
30. Calibration of Electric and pneumatic recorder. 
 
Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
5. Norman Nice, Control Systems  
6. B. Kuo, Automatic Control Systems.  
7. D’Azzo Control System
8. Shaum Series. Feedback Control System

COMMUNICATION TECHNOLOGY

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical = 96
	
	Practical = 2.0

	Total
	= 128
	
	Total
	= 4.0


------------------------------------------------------------------------------------------------------
Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Use theorems such as Parseval’s theorem and tools such as Fourier transform to represent and quantify signals in time and frequency domain as well as understand the characteristics of distortion-less communication channel
	C3

	PLO 2

	6. 
	Describe the basic theory, compare advantages and disadvantages, identify and compute parameters, the performance metrics, and explain the working of the different types of analog transceiver designs using time and frequency domain analysis
	C2
	PLO 2

	7. 
	Apply principles of Analog to Digital conversion and design Quantizers under various constraints
	C3
	PLO 3

	8. 
	Build and troubleshoot various electronic circuits for analog modulation and demodulation and understand their working in order to apply theory into practice.
	P2
	PLO 5





Course outline:
Various frequency bands used for communication ; types of communication and need of modulation; Modulation techniques: introduction to AM, FM and PM, frequency spectrum of AM waves, representations of AM, power relation in AM waves, need and description of SSB, suppression of carrier, suppression of unwanted side bands, Independent side band system, vestigial side band system, mathematical representation of FM, frequency spectrum of the FM waves, Phase modulation, comparison between analog and digital modulation, wide band and narrow band FM, Sampling theorem, frequency division multiplexing and time division multiplexing; Pulse Modulation: Sampling and Quantization, Pulse Amplitude Modulation, Pulse Position and Pulse width Modulation, Quantization Noise, Signal to Quantization Noise Ratio, Pulse code Modulation, half duplex and full-duplex transmission. Various types of Receivers. 

Lab Outline: 
16. Study of Basic Concepts of different modulation techniques 
17. Investigation and analysis of Amplitude modulation 
18. Investigation and Analysis of Frequency and pulse modulation 
19. Study of basic concepts of demodulation techniques 
20. Analysis of the main parameters of the single sideband modulation 
21. Study of use of filters to generate the SSB 
22. Demodulation of SSB signals using product/synchronous detection; 
23. Familiarization of Digital modulation and demodulation 
24. Examination of the operation of RF(Radio Frequency) transmitter 
25. Examination of the operation of AM-RF (Radio Frequency) transmitter 
26. Examination of the operation of SSB-RF (Radio Frequency) transmitter 
27. Examination of the operation of RF (Radio Frequency) receiver 
28. Study of super heterodyne AM receiver and measurement of sensitivity 
29. Experimental modules for FDM, TDM and PCM 
30. MATLAB/SIMULINK modeling and simulation of a simple transceiver.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended books:
5. B. P. Lathi, "Modern Digital and Analog Communication Systems", Oxford University Press 
6. Electronic communication Systems by George Kennedy. 
7. Principle of Communication Systems by Taub and Schilling. Electronic communication Systems by Dennis Roddy and John Coolen

INDUSTRIAL DRIVES AND PLC
Contact Hours:	Credit Hours:
Theory	= 32	Theory= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisite: Power Electronics

           SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	6. 
	Apply & Learn Fundamental knowledge of Industrial drives & basic tools of Programmable logic controller.
	C3

	PLO 1

	7. 
	Apply knowledge to design basic engineering systems using programming language (ladder logic) & working of motor drives 
	C3
	PLO 1

	8. 
	Apply procedural knowledge of different control systems & interfacing of different tools to PLC & motor drives.
	P3
	PLO 5

	9. 
	Illustrate knowledge of programming tools investigate to implement circuits using simatic manager. 
	P3
	PLO 5

	10. 
	Effectively Demonstrate / Report the performed activity/activities
	A3
	PLO 10


      

Course Outline:
Introduction to Electrical Drives:  Concept of Electric drive, Types of drive, Trends in Drive Technology
Classification of Drives Motor Characteristics: DC Motors, AC Motors 
Electric Braking: Requirements of Braking System, Types of Braking. Selection of Motors: Electrical Characteristics, Mechanical Characteristics Programmable 
Logic Controller: Introduction to PLC, Ladder logic diagram and programming of PLC, Computer controlled machine interfacing of PLC. 

Lab Outline: 
11. Perform speed control operation of DC motor. 
a. Shunt Motor b. Series Motor c. Compound motor 
12. Study Mechanical and Electrical Braking Systems. 
13. Perform a simple ON-OFF operation on a standard PLC. 
14. Perform AND, OR, AND-OR, OR-AND operation on a standard PLC. 
15. Perform a Time Delay operation on a standard PLC. a. OFF-Time Delay b. ON-Time Delay 
16. Perform a Counter operation on a standard PLC. 
17. Perform a Flip-Flop Operation on a standard PLC. 
18. Perform Reverse-forward operation on a standard PLC. 
19. Perform a motor speed control operation on a standard PLC. 
20. Perform a fault finding on a PLC controlled system.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
5. Fundamentals of Industrial Drives by B.N. Sarkar 
6. Electric Motors and Drives by Austin Hughes and Bill Drury 
7. M. Birmingham, K. Brown, Programmable logic controllers 
8. Automating Manufacturing Systems with PLCs by Hugh Jack

INDUSTRIAL DRIVES AND PLC
Contact Hours:	Credit Hours:
Theory	= 32	Theory= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
Prerequisite: Power Electronics

           SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	11. 
	Apply & Learn Fundamental knowledge of Industrial drives & basic tools of Programmable logic controller.
	C3

	PLO 1

	12. 
	Apply knowledge to design basic engineering systems using programming language (ladder logic) & working of motor drives 
	C3
	PLO 1

	13. 
	Apply procedural knowledge of different control systems & interfacing of different tools to PLC & motor drives.
	P3
	PLO 5

	14. 
	Illustrate knowledge of programming tools investigate to implement circuits using simatic manager. 
	P3
	PLO 5

	15. 
	Effectively Demonstrate / Report the performed activity/activities
	A3
	PLO 10


      
Course Outline:
Introduction to Electrical Drives:  Concept of Electric drive, Types of drive, Trends in Drive Technology
Classification of Drives Motor Characteristics: DC Motors, AC Motors 
Electric Braking: Requirements of Braking System, Types of Braking. Selection of Motors: Electrical Characteristics, Mechanical Characteristics Programmable 
Logic Controller: Introduction to PLC, Ladder logic diagram and programming of PLC, Computer controlled machine interfacing of PLC. 

Lab Outline: 
21. Perform speed control operation of DC motor. 
a. Shunt Motor b. Series Motor c. Compound motor 
22. Study Mechanical and Electrical Braking Systems. 
23. Perform a simple ON-OFF operation on a standard PLC. 
24. Perform AND, OR, AND-OR, OR-AND operation on a standard PLC. 
25. Perform a Time Delay operation on a standard PLC. a. OFF-Time Delay b. ON-Time Delay 
26. Perform a Counter operation on a standard PLC. 
27. Perform a Flip-Flop Operation on a standard PLC. 
28. Perform Reverse-forward operation on a standard PLC. 
29. Perform a motor speed control operation on a standard PLC. 
30. Perform a fault finding on a PLC controlled system.

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
9. Fundamentals of Industrial Drives by B.N. Sarkar 
10. Electric Motors and Drives by Austin Hughes and Bill Drury 
11. M. Birmingham, K. Brown, Programmable logic controllers Automating Manufacturing Systems with PLCs by Hugh Jack

SWITCH GEAR AND PROTECTIVE DEVICES
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
     Prerequisites:  None

SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:Course Outline: 
Importance of protective schemes for electrical apparatus and power system. Qualitative review of faults and fault currents - relay terminology – definitions - and essential qualities of protection. Operating Principles and Characteristics of Relays Electromagnetic relays – over current, directional and non-directional, distance, differential and under frequency relays – Introduction to static relays. Circuit Breakers Circuit Breakers, Principle of operation, arc phenomena and arc interruption – re-striking voltage and recovery voltage - rate of rise of recovery voltage, Types of circuit breakers – Air circuit breakers. Carryout the performance test of Breakers, Oil circuit breakers, SF6 circuit breakers and vacuum circuit breakers, Apparatus Protection Main considerations in apparatus protection - transformer, generator and motor protection, bus bar protection. Transmission line protection, zones of protection. CTs and PTs and their applications in protection schemes. Protection Against Over Voltages Protection against over voltages due to lightning and switching - arcing grounds - Peterson Coil -ground wires –Lightning Arresters - surge absorber and diverters- Power System earthing – neutral Earthing, Magnetic Contactors. 


	CLO No.
	Course Learning Outcome (CLO) Statements
	CLO Domain
	Mapped PLO

	5. 
	Explain the basic knowledge of protection system attributes and understand the concepts of various protection schemes.
	C2

	PLO 1

	6. 
	Solve and evaluate the protection schemes for a power system
	C3
	PLO 1

	7. 
	Design a protection scheme for a given problem and run its simulation.
	C2
	PLO 3

	8. 
	Analyze the behavior of various protection systems and ensure protection coordination on simulation software (like ETAP)
	P4
	PLO 5



Lab Outline: 
15. To study different types of switch gear equipment used in electrical power systems 
16. To identify the components of different types of circuit breakers 
17. To study the operation of over current relay and plot the performance characteristics 
18. To study the directional over current relay 
19. To study the magnetization of CT and its associated problems 
20. Plot the characteristics of fuse wire 
21. To determine the transformation ratio of current transformer with different primary currents and load influence on the secondary, carryout the performance tests 
22. To determine the transformation ratio of a voltage transformer and load influence on the secondary. Carryout the performance tests 
23. Connection of the voltage transformers with open delta of 3-phase lines 
24. To study transformer differential protection 
25. To understand the protection schemes of alternators and sketch labeled schematic diagram of alternator, types of protection of alternators. 
26. To understand types and specifications of neutral earthing and specification of earthing at different substations 
27. To understand types and specifications of lightning assertors of different manufacturers through literature/brochures. 
28. Visit to a local high voltage substation. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Assessment (Lab)
Weekly lab reports
Viva voce
Project work

Recommended Books: 
8. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, ‘A Text Book on Power System Engineering’, Dhanpat Rai& Co., 1998. (For All Chapters 1, 2, 3, 4 and 5). 
9. R.K.Rajput, A Texbook of Power System Engineering. Laxmi Publications, First Edition Reprint 2007. 
10. Sunil S. Rao, ‘Switchgear and Protection’, Khanna publishers, New Delhi, 1986. 
11. C.L. Wadhwa, ‘Electrical Power Systems’, Newage International (P) Ltd., 2000. 
12. B. Ravindranath, and N. Chander, ‘Power System Protection & Switchgear’, Wiley Eastern Ltd.1977. 
13. Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw-Hill, 2001. Y.G. Paithankar and S.R. Bhide, ‘Fundamentals of Power System Protection’, Prentice Hall of India Pvt. Ltd., New Delhi–110001, 2003

TOTAL QUALITY MANAGEMENT
Contact Hours:							Credit Hours:
Theory	=32								Theory	= 2.0
Practical = 00								Practical = 00
Total	= 00								Total	= 2.0
		--------------------------------------------------------------------------------------
 SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Course Outline:

1. Introduction to Quality: Quality concepts, types and aspects, Significance of quality. 
2. Commitment and Leadership: Commitment and Policy, Creating or changing the culture, effective leadership. 
3. Quality Planning: Flow charting, process charting, purchase planning, planning for JIT. 
4. Design for Quality: Innovation, Quality Function Deployment and the house of Quality. 
5. Quality Related Costs: Prevention, Appraisal and Failure Costs, Models for Quality Costing. 
6. Quality Measurement: Significance, Methods 
7. Tools and Techniques for Quality Improvement: Basic tools, advanced tools, ISO certifications, audits
8. Environmental management system, ISO 1400 series
 Recommended Books:
1. [bookmark: _GoBack]Oaklan J S, Total Quality Management, Bulterworth Heinemann Ltd. UK
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