
ACADEMY of HIGHER EDUCATION
MANIPAL
(Institution of Eminence Deemed to be University)

International Centre for Applied Sciences (ICAS)

ACADEMY of HIGHER EDUCATION
MANIPAL
(Institution of Eminence Deemed to be University)

First to Fourth Semester

Academic Programme 
Hand book 

First to Fourth Semester

2024-20262024-2026

Academic Programme 
Hand book 



Padma Shri awardee Dr. T. M. A. Pai
30-04-1898 to 29-05-1979

Manipal is a place born out of one man's dream - Dr. Tonse 
Madhav Ananth Pai. It is a testimony to the fact that 
no matter how big a dream is, it can always turn into 
reality. The once barren hillock is now India's largest 
education township with more than 24 institutions of 
learning. 

Manipal Academy of Higher Education is the result of 
the single-minded dedication of the founder Dr. T. M. A. Pai. 
It was his vision to see the bare hilltop of Manipal 
transformed into one of the premier centres of learning.

Manipal Academy of Higher Education was founded on 
one principle; one unshakeable belief - that it must make 
available the best of education to its students. The last 
six decades, have seen institutes at Manipal taking 
meticulous, small steps to build reservoirs of intellectual 
wealth and academic excellence.   

In the process, Manipal Academy of Higher Education has 
created some of the country's best institutes across 
diverse streams like medicine, dentistry, engineering, 
pharmacy, hotel management and communication.

Each institution at Manipal Academy of Higher Education 
is geared to meet the ever changing demanding 
standards and to create  professionals and citizens of 
values  by  inspiring  them  in  multiple  ways.

Founder and Builder of Manipal



History of the Institute

providing them a perfect platform for an international 
experience.

This unique program is made possible by adopting all 
the teaching and evaluation methods that are followed 
by universities abroad, thus enabling an easy transfer 
to any foreign university. As a testament to the success 
of this program, ICAS has seen over 2,300 students 
pass through its campuses and continue their studies 
abroad.

By joining ICAS, you will get an opportunity to 
experience your student life along with MIT’s vibrant 
and diversified student campus.

The students also benefit from the flexibility of choosing 
or changing the branch or major area of specialization 
after entering the program at foreign universities. 

For example, a student who has opted for the 
mechanical branch may change to aviation or 
Aeronautical and mechatronics streams and a student 
who has opted for electrical and electronics during the 
first two years at ICAS may change over to 
communication stream.

Established in 1994, the International Centre for 
Applied Sciences (ICAS), Manipal Academy of Higher 
Education, has been facilitating a unique International 
Transfer Program in Engineering. Under the program, 
students can complete the first two years of study at 
Manipal Academy of Higher Education, India. The 
following two years can be pursued at a premium 
university in the foreign country of their choices such as 
USA, UK, Australia, Germany, Canada, France and 
many more by transferring their credits obtained from 
the first two years of study. On completion of the 
program, the student can obtain an Engineering 
Degree awarded by the destination international 
university. Incase, students do not opt for the 
international transfer, they can continue their third year 
of study at Manipal and on its completion can obtain 
BSc (Applied Science) degree from MAHE.

Over the years, about 100+ foreign universities have 
been accepting ICAS credits, thus offering a wide 
range of universities from which the ICAS students can 
pursue their final two years. The students are free to 
apply to any foreign university of their choice thus 

i

VISIONExcellence in Technical Education through 
Research, Innovation and Teamwork ,,
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B. Sc. (APPLIED SCIENCES) 
A Bachelors Degree Programme under MAHE, Manipal

 ACADEMIC REGULATIONS, COURSE STRUCTURE 
AND SYLLABUS OF FIRST TO FOURTH SEMESTER

 (2024 - 2026)
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RULES & REGULATIONS

BACHELOR OF SCIENCE PROGRAMME IN ENGINEERING

1. INTERNATIONAL TRANSFER PROGRAM (ITP) 

     IN ENGINEERING

transfer to any of the foreign universities at the end of 

second year of studies

The following streams are offered at ICAS under the 

International Transfer Program:

• 

All students are required to complete two years of 

study at ICAS before getting their credits transferred

to foreign universities.

Credit Based System:

2.   CREDIT TRANSFER FLEXIBILITY 

 3.   ELIGIBILITY FOR ADMISSION
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4.   ACADEMIC CALENDAR

5.   ACADEMIC/EXAMINATION REGULATIONS

5.1   Attendance Requirement 

5.2   In-Semester Assessment

5.3  End-Semester Assessment
        

5.4  Duration of the Examination & Tests

5.5  Mini Projects

3



Grade Point Average (GPA) and Cumulative Grade Point Average (CGPA) 

F: Failure    I: Incomplete       DT: Detained due to Attendance Shortage

Subjects Credits Letter Grade    Credit x Grade Grade

   (C ) Grade Value (G )      Value (CG)   Pointsi i i i

Total  14    3    8.5

Sample Calculation of GPA and CGPA:

4

Letter Grade  Percent Equivalent Marks  Grade Value 

A 4.0 
B+ 3 5
B 3 0
C+ 2 5
C 2 0
F 0 0

5.6.  Grading Systems
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5.7   Appeal Process

5.8 Make-up Examination

5.9  Handling Malpractice Cases 

5.10  Re-registration of Courses

5.11 Withholding of Results

5.12 Maximum Academic Duration

5.13 Change of Branch
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5.14  Improvement of Grades

5.15  Evaluation of course with practicals

6.  STUDENT ATTENDANCE REGULATION  



 Sl. No. Nature of Event  Authority for Endorsement

7.   TEACHER GUARDIANSHIP (TG) and FACULTY

       ADVISOR (FA) SCHEMES

7



B.Sc. Applied Sciences - Aeronautical Engineering

SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

COURSE STRUCTURE

 FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND YEAR - THIRD SEMESTER

Subject Code

FIRST YEAR - FIRST SEMESTER

 Subject Theory/Tutorial/Lab./Credits

8
Subject Code  Subject Theory/Tutorial/Lab./Credits

8



B.Sc. Applied Sciences - Chemical Engineering

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

9

FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

 FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits
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FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

B.Sc. Applied Sciences - Civil Engineering
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SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

B.Sc. Applied Sciences - Computer Science & Engineering



PROGRAM ELECTIVE BASED STREAM SPECIALIZATIONS

12

ARTIFICIAL INTELLIGENCE & MACHINE LEARNING: 

ICS 245: PROGRAM ELECTIVE - I - ARTIFICIAL INTELLIGENCE 

ICS 246: PROGRAM ELECTIVE - II - DEEP LEARNING (DEEP LEARNING LAB)

BIG DATA ANALYTICS:  

ICS 247: PROGRAM ELECTIVE – I- DATA WAREHOUSING AND DATA MINING

ICS 248: PROGRAM ELECTIVE – II- BIG DATA ANALYTICS (BIG DATA ANALYTICS LAB)

CYBER SECURITY:

ICS 249: PROGRAM ELECTIVE – I- SYSTEMS AND NETWORK SECURITY 

ICS 250: PROGRAM ELECTIVE – II- PRINCIPLES OF CRYPTOGRAPHY (CYBER SECURITY LAB)



SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

13

FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

B.Sc. Applied Sciences - Electrical & Electronics Engineering
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SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FOURTH SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

B.Sc. Applied Sciences - Mechanical Engineering



Subject Code  Subject Theory/Tutorial/Lab./Credits

FOURTH SEMESTER

SECOND YEAR - THIRD SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

SECOND SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

15

FIRST YEAR - FIRST SEMESTER

Subject Code  Subject Theory/Tutorial/Lab./Credits

B.Sc. Applied Sciences - Mechatronics Engineering



Modern Physics:

Quantum Mechanics:

MATHEMATICS - I

IMA 111       

Text/Reference:

PHYSICS - I

IPH 111       

Optics:

Interference of Light Waves:

Diffraction Patterns and Polarization:

3 - 1 - 0 - 4

3 - 0 - 0 - 3

DETAILED SYLLABUS

(Common to all branches)

I SEMESTER 

16



Text/Reference:

Part-A:  Mechanics of Rigid Bodies:

Introduction:

Resultant of coplanar concurrent and non-concurrent 

force system: 

Equilibrium of Coplanar concurrent and noncurrent 

force system:

Centroid and Moment of Inertia:

Kinetics:

Part-B: Mechanics of Deformable Bodies:

Simple Stresses and Strains:

Statically indeterminate members: 

Stresses in thin cylinder:

Text/Reference:

ICE 111       3 - 1 - 0 - 4

MECHANICS OF SOLIDS 

17

Atomic Physics: Molecules and Solids:



Text/Reference:

ICS 111       3 - 1 - 3 - 5

PROBLEM SOLVING USING COMPUTERS

PROBLEM SOLVING USING COMPUTERS LABORATORY    

18

Introduction to Computers:

Algorithms and Flowcharts:

Beginning with code:

Tokens and Expressions:

Operators and Expressions:

Control Structures:

Arrays & Str ings:

Structured Programming - Functions:

Structures and Pointers: 

Introduction to OOP

Inheritance:



IHS 111 3 - 0 - 0 - 3

A COURSE ON PSYCHOLOGY FOR ENGINEERS

Introduction to Psychology: 

 

Learning: 

Intelligence: 

Perception and attribution:

Personality:

Introduction to Industrial/Organizational Psychology:

Managerial Psychology:

Human Relations Psychology:

Consumer Psychology: 

Text/Reference:

19

Unit III:

Unit IV: 

Unit I: 

Unit II:

3 - 0 - 0 - 3IHS 113

CREATIVE WRITING 

Text/Reference:



20

Text/Reference:

IHS 114 3 - 0 - 0 - 3

COMMUNICATION ACROSS CULTURES

Culture: 

Theories on intercultural communication

Theories on intercultural communication:

Cultures and Communication:

Communication:

IHS 112 3 - 0 - 0 - 3

COMMUNICATION SKILLS IN ENGLISH

Reading: 

Writing: 

Speech :

Listening:

Text/Reference:
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Introduction: 

Projection of Points: 

Projection of Straight Lines:

ENGINEERING GRAPHICS - I 

IME 111

Projection of Plane Surfaces:

Projection of Solids: 

Text/Reference:

0 - 0 - 3 - 1 
Software: AutoCAD



II SEMESTER

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

Text/Reference:

IPH 121

PHYSICS - II

3 - 0 - 3 - 4 
Electric Fields:

Gauss's Law:

Electric Potential:

Capaci tance and Dielectr ics:

Current and Resistance:

22

MATHEMATICS II

Ch

B.Sc. Applied Sciences - Aeronautical Engineering



Multiple integrals: 

Vectors -

Linear algebra:

Text/Reference:

PHYSICS LABORATORY

To perform any 12 of the following experiments:

Direct Current Circuits:

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law:

Inductance: 

Alternating Current Circuits: 

23

ICH 121 3 - 0 - 3 - 4

CHEMISTRY

Electrochemistry:

Chemical equilibrium:

Thermochemistry 



Text/Reference:

CHEMISTRY LABORATORY   

24

Chemical Kinetics:

Chemical bonding:

Secondary bonding: Hydrogen bond:

Organic reactions and mechanisms: 



25

IME 121   0 - 0 - 3 - 1 

ENGINEERING GRAPHICS - II 

Introduction:

Sections of Solids:

Development of Surfaces:

Isometric Projections and Views: 

Orthographic Conversions:

Text/Reference:

IME 123 3 - 1 - 0 - 4
Stress, Strain and Deformation of Solids: 

Beams - Loads and Stresses: 

Torsion:

STRENGTH OF MATERIALS 

Beam

Analysis of stresses in two dimensions: 



26

Text/Reference:

IAV 121 3 - 1 - 0 - 4
Fundamental Thoughts of Aerospace Engineering:

Aerodynamics:

Aircraft Flight:

Introduction to Space flight mechanics:

Introduction to Avionics:

Avionics Systems Essentials I:-

Aircraft Navigation:

Landing Systems & Control: 

INTRODUCTION TO AEROSPACE ENGINEERING AND AVIONICS

Text/Reference:



III SEMESTER

IMA 231

MATHEMATICS - III

Distributions:

Functions of random variables: 

Optimization:

3 - 1 - 0 - 4 

Text/Reference:

IME 231 3 - 1 - 0 - 4 
Basic concepts: 

Work and heat transfer: 

First law of thermodynamics : 

Second law of thermodynamics and Entropy: 

Power cycles:

Reciprocating air compressors:

THERMAL ENGINEERING 

27



Refrigeration: 

Elements of heat transfer: 

Performance testing of IC engines:

Text/Reference:

Foundry: 

Casting: 

Welding: 

Mechanical working of metals: 

MANUFACTURING PROCESS ENGINEERING 

Theory of metal cutting: 

Lathe: 

Dr i l l i ng :  

Milling: 

IME 232 4 - 0 - 0 - 4 

28



Shaping and Planing: 

Grinding: 

 

 

Rapid prototyping: 

Text/Reference:

29

Introduction: 

Solidification: 

Phases in solids:

Iron-Carbon systems: 

MATERIAL SCIENCE AND METALLURGY 

IME 233                                3 - 0 - 0 - 3

Heat treatment:

Ferrous-alloys:



Text/Reference:

Properties of fluids:

Fluid statics: 

Hydrostatic forces on surfaces:

Buoyancy: 

Kinematics of fluid flow: 

FLUID MECHANICS

IME 234                                3 - 0 - 0 - 3

Dynamics of fluid flow:

Dimensional analysis:

Fluid flow measurements: 

Viscous Flow:

Flow through pipes: 

30

Text/Reference:

GEOMETRICAL MODELLING LAB 

IAE 231                                                                                                                                                                      0 - 0 - 6 - 2



31

Text/Reference:

                                                                                                                                                                       0 - 0 - 3 - 1

AVIONICS LAB 

IAE 232  
Digital  Circui ts,  Microprocessor:

Text/Reference:

                                                                                                                                                                       2 - 1 - 0 - 3IAE 233

INTRODUCTION TO AIRCRAFT STRUCTURES 

Text/Reference:



ENGINEERING ECONOMICS: Introduction:

Time value of money:

Economic analysis of alternatives:

Break-even and minimum cost analysis: 

Depreciation:

Financial management: 

Valuation of securities: 

IV SEMESTER

ENGINEERING ECONOMICS & MANAGEMENT 

IHS 241          3 - 1 - 0 - 4
Financial statement analysis: 

MANAGEMENT: Int roduct ion:  

Planning:

Organizing: 

Staffing: 

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques: 

Text/Reference:

32



LINEAR CONTROL THEORY 

ICE 241                                                                                                                            2 - 1 - 0 - 3
Introduction to control systems and mathematical 

modeling: 

Time domain analysis:

Frequency Domain Specifications: 

Stability analysis:

Compensator design:

Text/Reference:

IAE 241                                                                                                                  3 - 1 - 0 - 4

AIRCRAFT PERFORMANCE

33

Atmosphere and Flight Speeds: 

Review of Aerodynamics and Propulsion:

Aircraft Performance:

Mission Performance:

Energy Heights and Unsteady Flights:

Text/Reference:



IAE 242                                                                                                      3 - 1 - 3 - 5

Text/Reference:

34

INCOMPRESSIBLE AERODYNAMICS

AERODYNAMICS & PROPULSION LAB

Text/Reference:



AIR BREATHING PROPULSION

IAE 243                                                                                                           3 - 1 - 0 - 4                

Text/Reference:

Text/Reference:

35

IAE 244                                                                                                   0 - 0 - 6 - 2

NUMERICAL COMPUTATION LAB

Introduction to MATLAB Programming:



36

B.Sc. Applied Sciences - Chemical Engineering

II SEMESTER

IPH 121

PHYSICS - II

3 - 0 - 3 - 4 
Electric Fields:

Gauss's Law:

Electric Potential:

Capaci tance and Dielectr ics:

Current and Resistance:

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

Text/Reference:

MATHEMATICS II



Text/Reference:

PHYSICS LABORATORY
To perform any 12 of the following experiments:

ICH 121 3 - 0 - 3 - 4

CHEMISTRY

37

Electrochemistry:

Chemical equilibrium: Thermochemistry 

Direct Current Circuits:

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law:

Inductance: 

Alternating Current Circuits: 



38

Text/Reference:

CHEMISTRY LABORATORY   

Chemical Kinetics:

Chemical bonding:

Organic reactions and mechanisms: 



ICHM 121  3 - 1 - 0 - 4 
Steady state material balances:

Energy and energy balances:

CHEMICAL PROCESS CALCULATIONS

Introduction:

Sections of Solids:

Development of Surfaces:

Orthographic Conversions:

Text/Reference:

39

IME 121   0 - 0 - 3 - 1 

ENGINEERING GRAPHICS - II 

Software: AutoCAD



ICHM 122 3 - 1 - 0 - 4

CHEMICAL ENGINEERING THERMODYNAMICS

Basic concepts and definition:

Volumetric properties of pure fluids: 

Second law of thermodynamics:

Thermodynamic relations:

Phase equilibria: 

Chemical reaction equilibria:

Text/Reference:

Text/Reference:

40



III SEMESTER

41

ICHM 231

FLUID FLOW OPERATIONS

3 - 0 - 6 - 5
Introduction to fluid flow: 

Basic equations of fluid flow:

Laminar flow: 

Turbulence:

Fluid flow around immersed bodies:

Compressible flow:

IMA 231

MATHEMATICS - III

Distributions:

Functions of random variables: 

Optimization:

3 - 1 - 0 - 4 

Text/Reference:



Text/Reference:

The experiments and mini project are based on following topics: 

FLUID FLOW OPERATIONS LABORATORY

42

Flow measurement:

ICHM 232

POLLUTION CONTROL AND SAFETY IN CHEMICAL INDUSTRY

4 - 0 - 0 - 4
Man and Environment

Pollution analysis and control methods

Text/Reference:

Pollution control in chemical process industries

Safety in chemical process industries



Selection of process materials: 

Properties and uses of ferrous metals: 

Corrosion resistance: 

ICHM 233 3 - 0 - 0 - 3

PROCESS PLANT MATERIALS

43

ICH 231 4 - 0 - 0 - 4

ORGANIC CHEMISTRY

Carbohydrates: 

Amino acids:

Aromatic & Heterocyclic Compounds:

Dyes Chemistry: 

Text/Reference:



Text/Reference:

44

Oils and Fats:

Pharmaceutical and Petroleum Chemistry: 

High Polymers: 

Elastomers: 

Text/Reference:

3 - 0 - 0 - 3

APPLIED CHEMISTRY

ICH 232



IHS  241 3 - 1 - 0 - 4

Text/Reference:

ENGINEERING ECONOMICS & MANAGEMENT

Engineering Economics

Introduction:

Time value of money:

Economic analysis of alternatives:

Break-even and minimum cost analysis:

Depreciation: 

Financial Management:

Valuation of securities:

Financial statement analysis:

Management 

Introduction:

Planning: 

Organizing: 

Staffing:

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques:

IV SEMESTER

45



Text/Reference:

Multiple reaction system:

Text/Reference:

ICHM 241 3 - 1 - 0 - 4

CHEMICAL REACTION ENGINEERING 

ICHM 242

HEAT TRANSFER OPERATIONS

3 - 0 - 6 - 5

46



Text/Reference:

The experiments and mini project are based on following topics: 

ICHM 243 3 - 0 - 0 - 3

MASS TRASFER

Diffusion:

Interphase Mass Transfer and Mass Transfer 

coefficient:

Absorption: 

Adsorption:

Humidification and Dehumidification: 

HEAT TRANSFER OPERATIONS LABORATORY

47

Electroanalytical Methods:

ICH 241 3 - 0 - 0 - 3

INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS



Text/Reference:

48

Spectroanalytical Methods: Thermal Analysis:

Chromatography:

IBT 231 3 - 0 - 3 - 4

BIOCHEMISTRY

Carbohydrates:

Lipids: 



49

Amino Acids and proteins:

Enzymes: 

Text/Reference:

Blood:

Urine Chemistry: 

Hormones:

Metabolic Pathways:

Bioenergetics: 

BIOCHEMISTRY LABORATORY 



II SEMESTER

IPH 121

PHYSICS - II

3 - 0 - 3 - 4 
Electric Fields:

Gauss's Law:

Electric Potential:

Capaci tance and Dielectr ics:

Current and Resistance:

Direct Current Circuits:

50

Multiple integrals: 

Vectors -

Linear algebra:

Linear system of equations:

Text/Reference:

IMA 121 3 - 1 - 0 - 4

MATHEMATICS II

B.Sc. Applied Sciences - Civil Engineering



Text/Reference:

51

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law:

Inductance: 

Alternating Current Circuits: 

PHYSICS LABORATORY
To perform any 12 of the following experiments:

ICH 121 3 - 0 - 3 - 4

CHEMISTRY

Electrochemistry:

Chemical equilibrium:

Thermochemistry 

Chemical Kinetics:



52

CHEMISTRY LABORATORY   

Chemical bonding:

Organic reactions and mechanisms: 

Text/Reference:



IME 121   0 - 0 - 3 - 1 

ENGINEERING GRAPHICS - II 

Introduction:

Sections of Solids:

Development of Surfaces:

Isometric Projections and Views: 

Orthographic Conversions:

Software: AutoCAD

Text/Reference:

53

ICE 121 3 - 1 - 0 - 4

BUILDING SCIENCE & TECHNOLOGY

Cement: 

Concrete Technology:

Introduction to Alternative Concretes: 

Bricks: 

Timber:

Roofs: 

Tiles:

Modern Building Materials: 



Bricks: 

Timber:

Roofs: 

Tiles:

Modern Building Materials: 

Text/Reference:

54

ICE 122 3 - 1 - 0 - 4

MECHANICS OF STRUCTURES 

Introduction:

Analysis of Determinate Trusses: 

Bending moment and shear force diagram:

Bending and Shear Stresses:

Torsion of Circular Shaft: 

Stability of Columns:

Stress on Inclined Planes:

Analysis of Arches and Suspension Bridge: 

Strain Energy:

Deflection:

Masonry Elements: 

Stone Masonry:

Plastering, Painting and Flooring:

Tar, Bitumen and Asphalt:



Text/Reference:

III SEMESTER

55

ICE 231 3 - 1 - 0 - 4

BASIC REINFORCED CONCRETE DESIGN 

Elements of RCC: Limit state method: 

Limit state method of design of beams:

IMA 231

MATHEMATICS - III

Distributions:

Functions of random variables: 

Optimization:

3 - 1 - 0 - 4 

Text/Reference:



Text/Reference:

56

ICE 232 3 - 1 - 0 - 4

FLUID MECHANICS 

Introduction: 

Fluid  Properties  and Classification of  Fluids :

Fluid Pressure and its Measurement: 

Hydrostatics:

Kinematics of Fluid Motion:

Dynamics of Fluid Motion: 

Ideal Fluid Flow: 

Laminar Flow through Pipes: 

Limit state design and detailing of RCC member:

Design of footing:



ICE 233 3 - 1 - 0 - 4

GEOTECHNICAL ENGINEERING

57

Turbulent Flow Through Pipes: 

Flow Measurement:

Flow in Open Channels: 

Text/Reference:

Introduction:

Physical and Index properties of soil: 

Classification and Compaction of soil:

Flow through soil:

Stress Distribution: 

Compressibility & Consolidation of soil:

Ö

Shear strength of soil:



ICE 234 3 - 1 - 3 - 5

SURVEYING

58

Text/Reference:

Introduction:

Leveling:

Methods of levelling:

Theodolite:

Tacheometry: 

Contours: 

Curves:

Construction Surveying:

Photogrammetric Surveying:

Under Ground Surveys: 

Electronic Distance measurement:

Text/Reference:



SURVEYING LABORATORY

Leveling:

Tachometer:

Contouring: 

59

Text/Reference:

ICE 235 0 - 0 - 6 - 2

MATERIAL TESTING LABORATORY 

Text/Reference:

The experiments and mini project are based on following topics: 



IV SEMESTER

IHS 241 3 - 1 - 0 - 4
Engineering Economics

Introduction:

Time value of money:

Economic analysis of alternatives:

Break-even and minimum cost analysis: 

Depreciation: 

Financial management: 

Valuation of securities:

Financial statement analysis:

Management

Introduction:

Planning: 

Organizing:

Staffing: 

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques:

ENGINEERING ECONOMICS & MANAGEMENT 

60

Text/Reference:



Introduction: 

Traffic Engineering: 

Geometric Design: 

ICE 241 3 - 1 - 0 - 4

HIGHWAY ENGINEERING

Pavements Design: 

Highway Economics and Finance:

Highway Drainage System:

61

Text/Reference:

ICE 242 0 - 0 - 3 - 1
Introduction to AutoCAD:

Foundations:

Doors and Windows:

BUILDING DESIGN AND DRAWING

Designing and Drawing of Residential Buildings: 

Designing and Drawing of Public Buildings:

Text/Reference:



62

Introduction: 

Quantity of water: 

Sources of water: 

Quality of water:

Treatment of water:

ICE 243 4 - 0 - 0 - 4

WATER SUPPLY ENGINEERING

Filtration:

Other treatment methods:

Distribution of water: 

Pipe appurtenances: 

Text/Reference:

Introduction:

Limit state method of design: 

Structural fasteners:

ICE 244 3 - 1 - 0 - 4

BASIC STRUCTURAL STEEL DESIGN 

Design of Tension members:

Compression member: 



63

Analysis of two hinged parabolic arches:

Analysis of Simple Statically Indeterminate Beams:

Analysis of statically indeterminate beams, bents and 

frames: 

Kani's method of Analysis:

Plastic Analysis:

Text/Reference:

Text/Reference:

Design of flexural members:

Welded  Plate  Girders : 

ICE 245 3 - 1 - 0 - 4

ANALYSIS OF INDETERMINATE STRCUTURES    



Analysis of two hinged parabolic arches:

Analysis of Simple Statically Indeterminate Beams:

Analysis of statically indeterminate beams, bents and 

frames: 

64

ICE 246 0 - 0 - 6 - 2

Text/Reference:

FLUID MECHANICS LABORATORY 

The experiments and mini project are based on following topics: 

II SEMESTER

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

Text/Reference:

MATHEMATICS II

B.Sc. Applied Sciences - Computer Science & Engineering



PHYSICS - II

IPH 121 3 - 0 - 3 - 4 
Electric Fields:

Gauss's Law:

Electric Potential:

Capacitance and Dielectr ics:

Current and Resistance:

Direct Current Circuits:

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law:

Inductance: 

Alternating Current Circuits: 

65

PHYSICS LABORATORY

To perform any 12 of the following experiments:

Text/Reference:



66

ICH 121 3 - 0 - 0 - 3

CHEMISTRY

Electrochemistry:

Chemical equilibrium:

Thermochemistry 

Chemical Kinetics:

Chemical bonding:

Covalent bond:

Organic reactions and mechanisms: 

Text/Reference:



67

ICS 121 3 - 1 - 3 - 5

DATA STRUCTURES

Template: 

Algorithm Analysis:

Recursion: 

Linked Lists:

Trees and their Applications:

Graphs:

DATA STRUCTURES LABORATORY

Text/Reference:

ICS 122 3 - 0 - 3 - 4

DIGITAL SYSTEMS AND COMPUTER ORGANIZATION 



Trees and their Applications:

Graphs:

Text/Reference:

DIGITAL SYSTEMS AND COMPUTER ORGANIZATION LABORATORY

Course outcomes:

Text/Reference:

68

OBJECT-ORIENTED PROGRAMMING USING JAVA

ICS 123                    3 - 0 - 0 - 3
Introduction: 

Language Basics:

Inroduction to Classes, Objects and Methods:

Inheritance:

Interfaces:



III SEMESTER

69

IMA 231

MATHEMATICS - III

Distributions:

Functions of random variables: 

Optimization:

3 - 1 - 0 - 4 

Text/Reference:

Text/Reference:

Packages:

Exception Handling:

Multithreaded Programming:

Event Handling:

* Note:



71

Introduction:

Relational Model:

Structured Query Language:

Database Design Using E-R Model:

                                                                                                                  3 - 0 - 6 - 5ICS 231    

DATABASE MANAGEMENT SYSTEMS

Normalization:

Index ing and Hashing:

Transaction Management:

Text/Reference:

DATABASE MANAGEMENT SYSTEMS LABORATORY

Text/Reference:

70



SOFTWARE DESIGN USING OBJECT ORIENTED PARADIGM 

ICS 232                           3 - 0 - 3 - 4
Introduction: 

Object oriented Paradigms in Java: 

Structural Modeling:

Interaction Modeling:

Domain Analysis:

State Modeling:

Grasp Patterns: 

Text/Reference:

71

SOFTWARE DESIGN USING OBJECT ORIENTED PARADIGM LABORATORY



Text/Reference:

72

ICS 233                      2 - 1 - 0 - 3

DESIGN AND ANALYSIS OF ALGORITHMS 

Introduction: 

Brute Force:

Decrease  and Conquer:

Divide and Conquer:

Space and Time Tradeoffs: 

Text/Reference:

ICS 234                     2 - 1 - 0 - 3

 DATA ANALYTICS WITH PYTHON

Basics of data analysis with Python:

Data Visualization:



73

MACHINE LEARNING

ICS 235                  3 - 0 - 0 - 3

Matplotlib Plot:

Data Exploration:

Regress ion Cluster ing and Class i f icat ion:

Text/Reference:

Introduction to Machine Learning

Data Cleaning and Preprocessing

Feature Engineering: 

Supervised Machine Learning Techniques: 

Unsupervised Machine Learning Techniques: 

Model Assessment and Ensembles: 

Neural Network



Text/Reference:

Text/Reference:

ICS 241                          3 - 0 - 3 - 4

EMBEDDED SYSTEMS

Introduction To Embedded Systems and Arm Cortex-

m Microcontroller: 

Looping in Arm:

Arm Memory Map, Memory Access and Stack:

Input/Output (IO) Programming: 

Timer Programming: 

Interrupt Programming: 

IV SEMESTER 

74



EMBEDDED SYSTEMS LABORATORY

Assembly Language Programming in ARM using Keil 

Software: Interfacing Exercises using LPC1768 ARM kit:

Text/Reference:

Introduction:

Operating System Structure:

Processes:

Threads: 

Process Synchronization: 

CPU Scheduling:

D e a d l o c k s :

Main Memory:

Mass Storage Structure:

File-system Interface:

Protection:

Text/Reference:

ICS 242                    2 - 1 - 0 - 3

OPERATING SYSTEMS

75



ICS 243                      3 - 1 - 0 - 4

COMPUTER NETWORKS 

Introduction

The Web and HTTP

Introduct ion and Transpor t:

Overview of Network layer:

Routing Algorithms: 

Introduction to the Link Layer: 

Wireless Links and Network Characteristics:

Note: 

76



77

Text/Reference:

ICS 244                       3 - 0 - 0 - 3

WEB PROGRAMMING

Introduction To HTML5 And Css3, Markup, HTML5 

Style:

Introducing CSS3 : 

Introduction to Javascript: 

Introduction to jQuery: 



Text/Reference:

ICS 245                     3 - 0 - 0 - 3

ARTIFICIAL INTELLIGENCE

Introduction:

Intelligent Agents:

Solving problems by searching: Problem solving and 

search Techniques:

Heuristic Search Techniques:

Logical Agents:

Using Predicate Logic: 

K n ow l e d g e  R e p r e s e n t a t i o n :

Quantifying uncertainity and probabilistic Reasoning: 

PROGRAM ELECTIVES

Stream I: Artificial Intelligence & Machine Learning

78

Text/Reference:



DEEP LEARNING LAB

Text/Reference:

79

ICS 246                      3 - 0 - 6 - 5
Introduction and Preliminaries:

Mathematical Preliminaries: 

Machine Learning Basics:

Deep Feedforward Networks: 

Regularization for Deep Learning: 

Optimization for Training Deep Models:  

Convolutional Networks:

Recurrent and Recursive Networks:

Text/Reference:

DEEP LEARNING 



Stream II: Big Data Analytics

80

DATAWAREHOUSING AND DATA MINING

ICS 247                3 - 0 - 0 - 3
Data Warehouse and Online Analytical Processing: 

Mining Frequent Patterns, Associations and 

Correlations: 

Classification: 

Cluster Analysis:  

Mining Stream Data: 

Text/Reference:



81

Text/Reference:

Introduction to big Data, Hadoop and Spark:

Spark Programming Basics : 

Recommendation System:

Prediction with decision Trees:

Anomaly Detection with K-means Clustering: 

Analyzing Co-occurrence network with Graphx:

Estimating risk through Monte-carlo Simulation: 

Stream processing and messaging using spark:

BIG DATA ANALYTICS

ICS 248                   3 - 0 - 6 - 5

BIG DATA ANALYTICS LAB



Text/Reference:

ICS 249                    3 - 0 - 0 - 3

SYSTEM AND NETWORK SECURITY  

Stream III: Cyber Security 

Introduction: 

Risk analysis:

Intrusion detection systems

Operating system security:

Firewalls:

IPSec: 

PGP:

Kerberos :

82

Text/Reference:

Introduction: 

Symmet r i c  C iphers : 

Block Cipher Operation: 

PRINCIPLES OF CRYPTOGRAPHY

ICS 250                   3 - 0 - 6 - 5



83

Text/Reference:

CYBER SECURITY LAB

Introduction to number Theory: 

Random Bit Generation:

Asymmetric Ciphers: 

Cr yp tograph ic  Da ta  In tegr i t y  A lgo r i thms : 



II SEMESTER 

IPH 121                       3 - 0 - 3 - 4

PHYSICS – II

Electric Fields:

Gauss's Law:

Electric Potential:

Capac i tance and D ie lec t r i cs :

Current and Resistance: 

Direct Current Circuits:

84

Text/Reference:

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

MATHEMATICS II

B.Sc. Applied Sciences - Electrical & Electronics Engineering



Multiple integrals: 

Vectors -

Linear algebra:

Text/Reference:

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law:

Inductance:

Alternating Current Circuits:

Electrochemistry:

Chemical equilibrium:

Thermochemistry 

Chemical Kinetics:

85

To perform any 12 of the following experiments:

ICH 121                        3 - 0 - 3 - 4

CHEMISTRY

  PHYSICS LABORATORY



Text/Reference:

Chemical bonding:

Organic reactions and mechanisms: 

CHEMISTRY LAB   

IME 121                        0 - 0 - 3 - 1
Software: 

Introduction:

Sections of Solids: 

Development of Surfaces:

Isometric Projections and Views: 

Orthographic Conversions:

86

ENGINEERING GRAPHICS –II  



Development of Surfaces:

Isometric Projections and Views: 

Orthographic Conversions:

Text/Reference:

Single-phase AC Circuits:

Basic AC circuits: 

Steady-state analysis of RL, RC, and RLC series 

circuits: 

Three-phase AC Circuits:

Electrical Power System: 

Semiconductor Diode and its applications: 

BJT and its applications:

Principles of Electronic Communication:

Text/Reference:

IEE 121                        3 - 1 - 0 - 4

ELEMENTS OF ELECTRICAL AND ELECTRONICS ENGINEERING
 

87



DIGITAL SYSTEMS 

IEC 121                        3 - 1 - 0 - 4
Logic Families: 

Boolean Algebra:

Combinational Logic Design: 

Synchronous Sequential Logic Design:

A s y n c h r o n o u s  S e q u e n t i a l  L o g i c  D e s i g n : 

System architecture:

88

III SEMESTER

Text/Reference:

Distributions:

Functions of random variables: 

Optimization:

MATHEMATICS III

IMA 231                      3 - 1 - 0 - 4



Text/Reference:

89

ANALOG ELECTRONIC CIRCUITS

Bipolar transistor:

BJT Amplifiers:

MOS Transistor:

MOS Amplifier:

IEC 231                    3 - 1 - 0 - 4

Feedback:

Oscillators:

Power Amplifier:

Text/Reference:



90

IEC 233                       3 - 1 - 0 - 4

SIGNALS AND SIGNAL PROCESSING

Introduction to Signals and Systems:

Time domain representations for linear time-invariant 

(LTI) systems: 

Fourier representations for signals:

Applications of Fourier representations:

Z-Transform:

Frequency Response of Analog Filters: 

Digital Filters:

Text/Reference:

NETWORK ANALYSIS

IEE 231                       3 - 1 - 0 - 4
Network Equations:

Network Theorems:

Initial and Final conditions in networks:

First order and Second order differential equations: 

Laplace transformation and its application: 

Linear wave shaping

Network Functions for one port and two port network:

Two por t network:



Network Equations:

Network Theorems:

Initial and Final conditions in networks:

First order and Second order differential equations: 

Timer/ Counter: 

Interrupts:

System design using 8051:

Development tools: 

91

Text/Reference:

IEE 234                       3 - 1 - 0 - 4

MICROCONTROLLERS 

Text/Reference:

Study of logic gates: I

Study of code conver ters:

BCD to XS-3 code converter

Design and testing of Combinational circuits: 

IEC 232                       0 - 0 - 6 - 2

DIGITAL ELECTRONICS LABORATORY 

Design and testing of Sequential Circuits: 

The experiments and mini project are based on following topics: 



Text/Reference:

1. Circuit Simulation using MATLAB/ SIMULINK:

MATLAB basics

Steady-state analysis of circuits:

Transient analysis of circuits:

IEE 232                     0 - 0 - 3 - 1

SYSTEM SIMULATION LAB ORATORY

2. Circuit Simulation using PSPICE

Text/Reference:

IHS 241                       3 - 1 - 0 - 4

IV SEMESTER

ENGINEERING ECONOMICS & MANAGEMENT 

Engineering Economics

Introduction:

Time value of money:

Economic analysis of alternatives:

Break-even and minimum cost analysis:

Depreciation:

Financial management:

Valuation of securities: 

92



Break-even and minimum cost analysis:

Depreciation:

Financial management:

Valuation of securities: 

Text/Reference:

93

IC SYSTEMS

IEC 241                       3 - 1 - 3 - 5
Differential amplifier:

Operational amplif ier :

Linear applications of operational amplifie

Non-linear applications of Operational amplifier:

Data Acquisition: 

Timers:

Financial statement analysis:

Management 

Introduction:

Planning: 

Organizing:

Staffing:

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques



94

Text/Reference:

Text/Reference:

IEE 241                   3 - 1 - 0 - 4

LINEAR CONTROL THEORY

Text/Reference:

LINEAR IC LABORATORY

Phase locked loops:

Voltage regulators: 



IEC 243                    3 - 1 - 0 - 4

ELECTIVE – I - VLSI DESIGN   

Introduction:

MOS devices and Circuits: 

Fabrication of ICs: 

MOS Circuit design & Layouts:

Basic circuit concepts and performance estimation:

Sub system design:

Advanced Devices: 

95

Text/Reference:

Representation of power systems: 

Symmetrical three-phase faults:

Asymmetrical faults: 

Stability studies: 

IEE 243                     3 - 1 - 0 - 4

ELECTIVE – I - POWER SYSTEM ANALYSIS



96

IEC 244                      3 - 1 - 0 - 4

ELECTIVE – II - DIGITAL SYSTEM DESIGN USING VERILOG

Digital Implementation Options and Design Flow: 

Design s ty les:

FPGA Architectures and Applications: 

Digital Testing and Testability:

Introduction to Verilog: System level design using Verilog:

Text/Reference:

ELECTIVE – II - ELECTRICAL MACHINES 

IEE 244                    3 - 1 - 0 - 4
D.C. Machines:

Transformers:

Three phase induction motors: 

Synchronous machines:

Text/Reference:



System level design using Verilog:

Text/Reference:

IEE 242                  0 - 0 - 6 - 2

MICROCONTROLLER LABORATORY

Assembly language Programming in 8051 using Keil 

software:

Introduction to 8051 Microcontroller kit

Interfacing Exercises using Assembly Language 

Programming:

Interfacing Exercises using High Level Language 'C' 

programming:

97

Text/Reference:

Synchronous motors:



98

II SEMESTER

Electric Fields:

Gauss's Law:

Electric Potential:

Capac i tance and D ie lec t r i cs :

Current and Resistance:

Direct Current Circuits:

IPH 121                      3 - 0 - 3 - 4

PHYSICS – II

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

Text/Reference:

MATHEMATICS II

B.Sc. Applied Sciences - Mechanical Engineering



Multiple integrals: 

Vectors -

Linear algebra:

99

Magnetic Fields:

Sources of the Magnetic Field: 

Faraday's Law: 

Inductance: 

Alternating Current Circuits:

Text/Reference:

Electrochemistry:

Chemical equilibrium:

Thermochemistry 

Chemical Kinetics:

ICH 121                      3 - 0 - 3 - 4

CHEMISTRY

PHYSICS LABORATORY

To perform any 12 of the following experiments:



100

Chemical bonding:

Organic reactions and mechanisms: 

CHEMISTRY LAB   

Software: AutoCAD

Introduction:

Sections of Solids: 

IME 121          0 - 0 - 3 - 1

ENGINEERING GRAPHICS –II 

Development of Surfaces:

Text/Reference:



Text/Reference:

101

Isometric Projections and Views: Orthographic Conversions:

IME 122                      3 - 1 - 0 - 4
Properties of Steam and Boilers:

Steam Boilers:

Prime Movers:

Power plants:

Refrigeration:

I.C. Engines: 

Power Transmission: 

Machine Tools:

Casting and Forging:

Welding:

Introduction to Engineering Materials:

Text/Reference:

BASIC MECHANICAL ENGINEERING 



102

Stress, Strain and Deformation of Solids:

Beams - Loads and Stresses:

Torsion:

IME 123                       3 - 1 - 0 - 4

STRENGTH OF MATERIALS 

Beam deflection: 

Analysis of stresses in two dimensions:

Text/Reference:

IMA 231 3 - 1 - 0 - 4

III SEMESTER

MATHEMATICS III



Text/Reference:

Basic concepts:

Work and heat transfer:

First law of thermodynamics:

Second law of thermodynamics and Entropy: 

Power cycles:

IME 231                       3 - 1 - 0 - 4

Reciprocating air compressors: 

Refrigeration: 

Elements of heat transfer: 

Performance testing of IC engines:

THERMAL ENGINEERING 

Text/Reference:

103

Distributions:

Functions of random variables: 

Optimization:



104

Foundry:

Casting:

Welding:

Mechanical working of metals:

Theory of metal cutting:

IME 232                       4 - 0 - 0 - 4

MANUFACTURING PROCESS ENGINEERING 

Lathe:

Dr i l l i ng : 

Milling:

Shaping and Planing: 

Grinding:

Rapid prototyping: 

Text/Reference:



Introduction: 

Solidification:

Phases in solids:

IME 233                    3 - 0 - 0 - 3

MATERIAL SCIENCE AND METALLURGY 

Heat treatment:

Ferrous-alloys:

Text/Reference:

Properties of fluids:

Fluid statics:

Hydrostatic forces on surfaces: 

IME 234                 3 - 0 - 0 - 3

FLUID MECHANICS 

Buoyancy: 

Kinematics of fluid flow: 

105



Dynamics of fluid flow:

Dimensional analysis: 

Fluid flow measurements:

Viscous Flow:

Flow through pipes: 

Text/Reference:

106

Automotive engine parts:

Fuel supply system:

Ignition, Cooling and Lubrication systems: 

Clutch and Gear box: 

Drive to wheels and Tyres: 

Steering system: 

Suspension system: 

IME 235                    3 - 0 - 0 - 3

AUTOMOBILE ENGINEERING 



Fluid flow measurements:

Viscous Flow:

Flow through pipes: 

Automotive engine parts:

Fuel supply system:

Ignition, Cooling and Lubrication systems: 

Clutch and Gear box: 

AutoCAD 2D drafting:

COMPUTER AIDED MECHANICAL DRAWING 

IME 236                    0 - 0 - 6 - 2
3D part modeling, assembly and sectional/exploded 

views using AutoCAD 3D: 

Mini project topics:

Text/Reference:

IME 237                    0 - 0 - 3 - 1

STRENGTH OF MATERIALS LABORATORY

Text/Reference:

107

List of Experiments:

Brakes:

Text/Reference:



Engineering Economics 

Introduction:

Time value of money:

Economic analysis of alternatives:

Break-even and minimum cost analysis:

Depreciation:

Financial management: 

Valuation of securities

IV SEMESTER

ENGINEERING ECONOMICS & MANAGEMENT 

IHS 241                   3 - 1 - 0 - 4
Financial statement analysis:

Management

Introduction:

Planning:

Organizing:

Staffing: 

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques:

Text/Reference:

108



Basic concepts:

Velocity and Acceleration:

Cams and Balancing: 

IME 241                  3 - 1 - 0 - 4

THEORY OF MACHINES

Toothed gearing:

Gear trains: 

Belts and rope drives:

Vibrations:

Text/Reference:

IME 242                 3 - 1 - 0 - 4

DESIGN OF MACHINE ELEMENTS 

Introduction: 

Fatigue: 

Shafts and Keys: 

Threaded fasteners: 

Power screws:

109



Text/Reference:

Introduction: 

Robot Kinematics and Dynamics: 

IMET 243                3 - 0 - 0 - 3

INDUSTRIAL ROBOTICS

Trajectory planning: 

Autonomous mobile robots:

Springs: 

Spur and Helical gears:

Bearings:

Text/Reference:

110



111

Measurements and measurement systems:

Measurement of pressure:

Measurement  of  temperature:

Measurement of strain: 

Measurement of force, torque and shaft power:

Limits, Fits and Tolerances:

IME 243                  3 - 1 - 0 - 4

METROLOGY AND MEASUREMENTS

Gauges:

Measurement of  form errors:

Surface texture measurement: 

Screw threads:

Note: 

Text/Reference:



IME 244                  0 - 0 - 3 - 1

FLUID MECHANICS LABORATORY

Text/Reference:

IME 245               0 - 0 - 3 - 1

MANUFACTURING PROCESS LABORATORY

Text/Reference:

112

List of Experiments:

List of Experiments:

IME 246               0 - 0 - 3 - 1

THERMAL ENGINEERING LABORATORY 

Text/Reference:

List of Experiments:



II SEMESTER

Electric Fields:

Gauss's Law:

Electric Potential: 

IPH 121           3 - 0 - 3 - 4

PHYSICS – II

Capac i tance and D ie lec t r i cs :

Current and Resistance: 

Direct Current Circuits:

113

Multiple integrals: 

Vectors -

Linear algebra:

IMA 121 3 - 1 - 0 - 4

Linear system of equations:

Text/Reference:

MATHEMATICS II

B.Sc. Applied Sciences - Mechatronics Engineering



Magnetic Fields:

Sources of the Magnetic Field:

Faraday's Law:

Inductance: 

Alternating Current Circuits:

Text/Reference:

Electrochemistry:

Chemical equilibrium:

Thermochemistry 

Chemical Kinetics:

114

ICH 121                   3 - 0 - 3 - 4

CHEMISTRY

PHYSICS LABORATORY

To perform any 12 of the following experiments:



Chemical bonding:

Covalent bond:

Secondary bonding:

Organic reactions and mechanisms: 

Text/Reference:

CHEMISTRY LAB   

Software: AutoCAD

Introduction:

Sections of Solids:

Development of Surfaces: 

Isometric Projections and Views

115

IME 121         0 - 0 - 3 - 1

ENGINEERING GRAPHICS –II 



116

Text/Reference:

IME 122                   3 - 1 - 0 - 4

BASIC MECHANICAL ENGINEERING 

Properties of Steam and Boilers: 

Steam Boilers:

Prime Movers: 

Power plants:

Refrigeration:

I.C. Engines: 

Power Transmission:

Machine Tools:

Casting and Forging: 

Welding:

Introduction to Engineering Materials:

Text/Reference:

Orthographic Conversions: 



Power Transmission:

Machine Tools:

Casting and Forging: 

Welding:

Introduction to Engineering Materials:

117

Text/Reference:

IEE 121                   3 - 1 - 0 - 4

ELEMENTS OF ELECTRICAL AND ELECTRONICS ENGINEERING

Single-phase AC Circuits:

Basic AC circuits: 

Steady-state analysis of RL, RC, and RLC series 

circuits:

Three-phase AC Circuits:

Electrical Power System:

Semiconductor Diode and its applications:

BJT and its applications: 

Principles of Electronic Communication:

IMA 231 3 - 1 - 0 - 4

III SEMESTER

MATHEMATICS III



Text/Reference:

Introduction:

Sensors and Transducers:

Drives and Actuators:

Data acquisition and translation:

Data presentation system:

Controllers and Algorithms:

Applications: 

118

Distributions:

Functions of random variables: 

Optimization:

Text/Reference:

ELEMENTS OF MECHATRONIC SYSTEMS 

IMET 231                    3 - 0 - 0 - 3



Data acquisition and translation:

Data presentation system:

Controllers and Algorithms:

Applications: 

119

IMET 232                    2 - 1  - 0 - 3

KINEMATICS OF MACHINES 

Basic Concepts:

Velocity and Acceleration:

Cams: 

Toothed gearing: 

Gear trains:

Belts and rope drives: 

Text/Reference:

Basic Measurement Concepts:

Sensors and Transducers: 

Data Acquisition and PLC programming:

IMET 233                  3 - 0 - 0 - 3

MEASUREMENT AND INSTRUMENTATION

Communication:



120

Text/Reference:

DIGITAL SYSTEM DESIGN

IMET 234                    3 - 0 - 0 - 3
Combinational Logic Design:

Synchronous Sequential Circuit Design:

FPGA Architectures:

Hardware Description Language:

Text/Reference:

Frequency Response:

Feedback:

3 - 1 - 0 - 4

ANALOG ELECTRONIC CIRCUITS

IEC 231                       
Bipolar transistor:

BJT Amplifiers:

MOS Transistor:

MOS Amplifier:



Frequency Response:

Feedback:

Bipolar transistor:

BJT Amplifiers:

MOS Transistor:

MOS Amplifier:

121

Text/Reference:

IMET 235                    0 - 0 - 3 - 1

CAD LABORATORY 

2D Drafting of individual and assembled machine 

components:

3D modeling of machine components and assembly:

Kinematic Simulation:

Text/Reference:

IEC 232                  0 - 0 - 6 - 2

DIGITAL ELECTRONICS LABORATORY

Study of logic gates:

Study of code conver ters:

BCD to XS-3 code converter

Design and testing of Combinational circuits:

Design and testing of Sequential Circuits:

Text/Reference:

The experiments and mini project are based on following topics: 

Oscillators:

Power Amplifier: 



IV SEMESTER

ENGINEERING ECONOMICS & MANAGEMENT 

IHS 241                    3 - 1 - 0 - 4
Engineering Economics 

Introduction: 

Time Value of Money:

Economic analysis of alternatives:

Break-even and minimum cost analysis: 

Depreciation: 

Financial management:

Valuation of securities:

Financial statement analysis:

Management 

Introduction:

Planning: 

Organizing: 

Staffing: 

Human Factors in Managing:

Basic control process, Critical control points & 

standards, Control techniques:

122

Text/Reference:



Introduction:

ARM:

IMET 241                    3 - 0 - 0 - 3

INTRODUCTION TO EMBEDDED SYSTEMS

RTOS: 

Text/Reference:

123

IMET 242                    3 - 0 - 0 - 3

AUTOMATED MANUFACTURING SYSTEMS 

Numerical control production systems:

CNC programming:

Computer integrated manufacturing systems:

Material handling and identification technologies:



Text/Reference:

124

IMET 243                    3 - 0 - 3 - 4

INDUSTRIAL ROBOTICS 

Introduction: 

Robot Kinematics and Dynamics : 

Trajectory planning:

Autonomous mobile robots: 

Text/Reference:

Text/Reference:

IMET 244                  3 - 1 - 0 - 4

HYDRAULICS AND PNEUMATICS SYSTEMS

Introduction to pneumatic systems:

Actuators and Control valves: 

ROBOTICS LABORATORY



125

Text/Reference:

Manual pneumatics:

Electro-pneumatics and Design of electro pneumatic 

circuits:

Introduction to Hydraulic systems:  

Hydraulic actuators, valves, and accessories:

Hydraulic circuits: 

IMET 245                 0 - 0 - 3 - 1

PROGRAMMABLE LOGIC CONTROLLER LABORATORY

Text/Reference:



126

IMET 246              3 - 0 - 0 - 3

LINEAR CONTROL THEORY

systems:  

I n t r o d u c t i o n :

Time domain analysis and design: 

System characteristics: 

Frequency domain analysis: 

Text/Reference:

List of Exercises:

IME 245                 0 - 0 - 3 - 1

MANUFACTURING PROCESS LABORATORY

Text/Reference:
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