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Course | Type of Name of the Tesching Evaluation scheme .
Code Course course Scheme : Credit
L |T| P |CAl|CAIl MSE | ESE | Total
Sensors In Automation [
23AR2301 PCC and Robetics 3 1] ] 10 1 30 A0 100 i
23AR2302 | PCC Microcontrafiers & | 5 | 5 | o | 10 | 10 | 30 | so | too 3
Microprocessors
23AR2303 peC Fiuid and Thermal 3o ®| 10 10 30 50 100 3
Engineering
Sensors and
23AR2304 PeC [mstrumentation g o] 2 15 13 20 a0 1
Labaralory
Microcontrollers &
IARIIE PCC Microprocessors 0102 15 15 ] 20 50 i
Laboratory -
23AR2306 Object Oriented
PCC Programming 0o|lo| 2| 15 IS 20 50 i
Using C++ Laboratory |
2ZAR2S07 CEP Mini Project-11 0 1] 2 25 25 [ - S0 1
3ARIS0R HSSM Aceount and Finance I 0 0 25 25 . 50 i 1
LMILEXX. | AEC e 2 /0|0 25 | 25 50 2
fatelaly !, |
23IARMDXX | MDM Mm'ﬁ}f}‘;ﬂ“ﬂ” 20| 0| 10 10 30 50 100 2
230EAR2I OE Open Elective-1* 2l0]lo] 10 10 30 50 [ 100 2
23HSSMO VEC Aptitude Skills-1 | 0 [§] 25 25 - - 50 1
BHSSMOZ | ype LanguageSkills1 | 0 [0 | 2| 25 | 2s 50 I
Total 1710 | 10§ 220 | 220 150 | 310 900 2
Basket of Multidisciplinary Minor-1
Sem. Basket 1 Basket 2 Basket 3
{A-Defense ) (B-Software) (C-Space)
Sem. | High Energy Computer Architecture Aerospace Engineering
I | Materials Technology | and Organization Fundamentals
(23ARMDAT1) (23ARMDBI1) (2Z3ARMDC1)

*Indicates Open Elective course will be offered to students of other programs and will not be

offered to students of the same program
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Sensors in Automation and Robotics

23AR2301 PCC |Sensors in Automation and Robotics | 3-0-0 [ Credits
Teaching Scheme Examination Scheme
seture: 3 hrs/week A-1:10 Marks
"A-IT 10 Marks
Mid Semester Exam: 30 Marks

IEm:l Semester Exam: 50 Marks

Pre-Requisites: Fundamentals of Automation and Robotics, Basic Electronics Engineering

Course Ouicomes: At the end ol the course, students will be able to:

CO1  [Select different types of transducers and sensors for given application.

CO2 |Select Motion, Proximity And Ranging Sensors

CO3  [Select Force, Magnetic and Heading Sensors

CO4 |[dentily the Optical, Pressure and Temperature Sensors

COS5  [Select proper sensors for robot as per application requirement

CO6 |Select appropriate drive for Robotic applications.

Course Contenis:

Unit 1: Introduction

Introduction to measurement, Static & Dynamic Characteristics of measurement,
Instrumentation systems architecture, Definition-Sensors, Transducers, Classification of
transducers -Resistive, Capacitive and mductive, Specifications of sensors/Transducers,
Sensor networks architecture.

Unit2: Motion, Proximity And Ranging Sensors

Motion Sensors — Potentiometers, Resolver, Encoders — Optical, Magnetic, Inductive,
Capacitive, LYDT — RVDT — Synchro — Microsyn, Accelerometer — GPS. Bluetooth,
Range Sensors — RF beacons, Ultrasonic Ranging, Laser Range Sensor (LIDAR).

6]

Unit3: Force, Magnetic and Heading Sensors

Strain Gauge, Load Cell, Magnetic Sensors —types, principle. requirement and
Advantages. Magneio resistive — Hall Effect — Current sensor Heading Sensors —
Compass, Gyroscope, Inclinometers.

[6]

Unit4: Optical, Pressure And Temperature Sensors
Photo mnducti\fc cell, phnto vc:-lltait: Pl‘lﬂtu resiritive LDR — Fiber optic sensors —

[6]
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Thermistors, RTD, Thermocouple. Acoustic Sensors — flow and level measurement,
Radiation Sensors - Smart Sensors - Film sensor, MEMS & Nano Sensors, LASER sensor

Unit 5: Robot Sensors

Transducers and sensors, Sensors in robotics, Principles and applications of the following
types of sensors- Proximity Sensors, Photo Electric Sensors, Position sensors — Piezo
Electric Sensor, LVDT, Resolvers, Encoders — Absolute and Incremental: - Optical, | [6]
Magnetic, Capacitive, pneumatic Position Sensors, Range Sensors- Range Finders, Laser
Range Meters, Touch Sensors, Force and torque sensors, Safety Sensor: Light Curtain,
Laser Area Scanner, Safety Switches, Machine vision

Unit 6: Robot Drive Systems
Pneumatic Drives, Hydraulic Drives, Mechanical Drives, Elecirical Drives-D.C. Servo
Motors, Stepper Motors, A.C. Servo Motors, BLDC-Salient Features, Applications and
Comparison of all these Drives, Micro actuators, selection of drive, Power transmission
systems for robot, Motion conversion, Determination of HP of motor, Types of Gearbox:
- Planetary, Harmonic, Cycloidal gearbox and gear Ratio, variable speed arrangements

6]

Text Books:
1.

Ernest O Doebelin, —Measurement Systems — Applications and Designl, Tata McGraw-
Hill, 2009

2, Sawney A K and Puneet Sawney, —A Course in Mechanical Measurements and
Instrumentation and Controll, 12th edition, Dhanpat Rai & Co, New Delhi, 2013.

3. Groover, M.P. Weiss, M. Nagel, RN, & Odrey, N.G., Ashish Dutta, Industrial Robotics,
Technology, Programming & Applications, Tata McGraw Hill Education Pvt. Ltd. New
Delhi

4. 8. R. Deb, Robotics Technology and Flexible Automation, Tata McGraw Hill.

5. Groover M.P.-Automation, production systems and computer integrated
manufacturingPrentice Hall of India

Reference Books:

. C. Sujatha , Dyer, S.A., Survey of Instrumentation and Measurement, John Wiley & Sons,
Canada, 2001

2. Hans Kurt Ténshoff (Editor), Ichiro , —Sensors in Manufacturingl Volume 1, WileyVCH
April 2001,

3. John Turner and Martyn Hill, —Instrumentation for Engineers and Scientists!, Oxford
Science Publications, 1999,

4. Patranabis D, —Sensors and Transducers!, 2nd Edition, PHIL. New Delhi, 2011.

5. Richard Zurawski, —Industrial Communication Technology Handbookl 2nd edition, CRC

Press, 20135,
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Microcontrollers & Microprocessors

23AR2302 PCC Microcontrollers & Microprocessors | 3-0-0 3 Credits
Teaching Scheme Examination Scheme
Lecture: 3 hrs/week CA-1:10 Marks
CA-IT :10 Marks

Mid Semester Exam: 30 Marks
| End Semester Exam: 50 Marks

Pre-Requisites: Basic Electronics Engineering

Course Qutcomes: At the end of the course, students will be able to:

col iEJ|:|::Iain architecture and addressing modes of BORS.
co2

Explain instructions set for assembly language programs using 8085.

CO3 Explain architecture and addressing modes of 8051.

CO4 |Make use of 8051 for interfacing External Peripherals.

[lustrate the application of 8051 microcontroller on chip peripherals to implement the
functions of 1/O port, timer/Counter, serial port & interrupts

CO6 Design 8051 Microcontroller based svstems for measuring electrical and physical quantities

Course Contents:

Unit 1: 8085 Microprocessor
Basics of 8085 microprocessor architecture and its functional block, 8085 microprocessor 6]
™ IC pin outs and signals, addressing modes of 8085.

Unit2: Instruction Set and programming with 3085

Assembly Language programming basics, Instruction set of microprocessor: Data
transfer, Arithmetic, logical, loop, branching etc, timing diagram, writing, assembling and
executing assembly language programs.
Unit3:8051 Microcontroller
Functional block diagram and pin diagram of 8051, Power supply, clock and reset circuit,
Program Counter and ROM space in 8051, Program and Data Memaory organization, (6]
addressing modes. Instruction Set of 8B051: data transfer, arithmetic and logical, program
branching instructions, single bit manipulation, shift and Boolean variable manipulation,
Interrupt of 8051.

6]
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Unit4: On-Chip Peripherals And Programming

Embedded Programming: Data Types. Operators Embedded Programming: Data
Conversion, [/O Programming Timer/Counter: Operating Modes, Programming. UART:
Operating Modes, Programming.

[6]

Unit 5: Off-Chip Peripheral Interfacing And Programming
Interfacing with 8051: LED, LED pattern display, traffic light display, Switches and | [6]
Matrix ,Keyboard, LCD, ADC 0808 with Analog Sensor, DAC and their applications.

Unit 6: Design of Microcontroller Based System
Voltage, Current and Frequency Measurement - DC Motor Control - Stepper Motor | [6]
control - Case Studies: Arduino Board Overview - Arduino IDE - Temperature Control.

2.

3.

Text Books:
1.

Krishna Kant, —Microprocessors and Microcontrollers — Architectures, Programming and
System Design 8085, 8086, 8051, 80961, PHI, 2014.

Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinley, "The 8051
Microcontroller and Embedded Systems Using Assembly and C ", 2nd Edition, Pearson
Education 2013.

Kenneth J. Ayala, "The 8051 Microcontroller. Architecture, Programming and
Applications", 3rd Edition, West publishing company 2014

(F3]

Reference Books:
1.

|.Soumitra Kumar Mandal "Microprocessors and Microcontrollers  Architecture
Programming and Interfacing using 8085, 8086 & 8051" Tata McGraw Hill Publishing Co
Ltd, 1st Edition, 2011,

Myke Predko, "Programming and Customizing the 8051 Microcontroller”, Ist Edition,
2012,

Chris Braith, "8051 Microcontroller Application based Introduction”, Elsevier 2004,
Manish K Patel, "The 8051 Microcontroller Based Embedded Systems "Tata McGraw Hill
Publishing Co Ltd. Ist Edition, 2014,

no
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Fluid and Thermal Engineering

23AR2303 PCC Fluid and Thermal Engineering 3-0-0 3 Credits
Teaching Scheme Examination Scheme
Lecture: 3 hrs/week CA-1:10 Marks
CA-I1 :10 Marks
IMid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

Pre-Requisites: Fundamentals of Mechanical Engineering

Course Qutcomes: At the end of the course, students will be able to:

COl |Compare various fluid properties in engineering applications

Co2 Apply Bernoulli’s equation to fluid flow problems

- CO3 ]nt&rprct issues related to Auid flow losses in derauhc c:rcunls

CO4 -LK[;’IIHIII working air compressors and Use of mmpressed air in pneﬁmali-:: circuits

CO5  |Analyze importance of dimensional analysis for model and prototype testing

_(,"Dﬁ Make use of sources of heat and remedies of heat removal in electronic cm:mls

Course Contents:

' Unit l.i‘rnpertiﬂ of Fluids
Characteristics of fluids, Mass density, Specific density, specific gravity, Dynamic
viscosity, Kinematic viscosity, Surface tension, capillarity, compressibility, Vapour
pressure. Fluid Statics: Pascal’s law, Pressure at a point, Total pressure, Centre of
pressure, Pressure on a plane, Inclined and curved surfaces, Buoyancy, Metacenter and
Meta-centric height, stability of submerged and floating bodies

6]

Unit 2 Introduction of Fluid Kinematics

Types of flows, continuity equation (Cartesian coordinate), velocity and acceleration,
visualization of flow field (stream. path and streak Line); Stream function and velocity
potential function. (Simple numerical). Fluid Dynamics Euler’s equation of motion along
a stream line, Derivation of Bemoulli’s equation, Applications of Bermmoulli’s equation,
Venturimeter, Orifice meter, Notches, pitot tube (No derivation and numerical for notches
and pitot tube),

[6]

Unit 3 Flow through Pipes and Internal flow

Flow through Pipes: Darcy-Weisbach equation, major and minor losses, Pipes in series
Pipes in parallel and concept of Equivalent Pipe, Siphons, Transmission of Power (no
derivations for minor losses).

1]
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Internal flow: Laminar and Turbulent flow physics, Velocity and shear stress distribution
for laminar flow in a pipe, fixed parallel plates (simple numerical on velocity, pressure
| gradient and shear stress).

Unit 4 Dimensional Analysis and Lift & Drag [6]
Dimensional Analysis and modeling: Significance, Buckingham’s Pi Theorem,
Similitude, types of similitude. Model and prototype testing

Lift and Drag: Friction and pressure drag. Drag and lift coefTicients of common
geometries.

Unit 5 Air Compressor [6]
Uses of compressed air, classification of compressors, Reciprocating compressor
constructional details of single and multistage compressor, computation of work done,
isothermal work done, isothermal efficiency, effect of clearance, volumetric efficiency,
need of multi-staging. intercooling and after-cooling. Rotary Air Compressor: Basic
principles, classification, construction, working of roots, vane, scroll, Centrifugal and
axial compressors. (Descriptive treatment only).

Unit 6 Heat Transfer 6] |
Introduction and Basic Concepts: Application areas of heat transter, Modes and Laws of
heat transfer, Three dimensional heat conduction equation in Cartesian coordinates and its
simplified equations, thermal conductivity,Thermal diffusivity, Thermal contact
Resistance Thermal Insulation: Types and selection, Economic and cost considerations,
Payback period Introduction to heat pipe, Introduction to electronic cooling - Discussion
on active and passive methods.

| Refe

ﬁ?Hf”?W%PPT

o LA
b B

Text Books:

Sukumar Pati, “Fluid Mechanics and Hydraulics Machines™, TATA McGraw Hill.
Munson, Young and Okiishi, “Fundamentals of Fluid Mechanics”, Wiley India

Madi P. M. and Seth 5. M. “Hydraulics and Fluid Mechanics”, Standard Book House.
P.K. Nag, Heat & Mass Transfer, McGraw Hill Education Private Limited.

M.M. Rathod, Engineering Heat and Mass Transfer, Third Edition, Laxmi Publications.
6. V. M. Domkundwar, Heat Transfer, Dhanpat Rai & Co Ltd.

rence Bﬂﬂli!-

Kundu, Cohen, Dowling, “Fluid Mechanics”, Elsevier India

Potter Wiggert, “Fluid Mechanics”, Cengage Leaming

Fox, Pichard, “Introduction to Fluid Mechanics”, McDonald- Wiley

Bela G. Liptak, Instrument Engineers’ Handbook - Process Control and Optimization,
Volume | & 11, Taylor & Francis

Franck P. Incropera, David P. DeWitt — Fundamentals of Heat and Mass Transfer,

Y. A. Cengel and A.J. Ghajar, Heat and Mass Transfer — Fundamentals and Applications,
Tata McGraw Hill Education Private Limited.

S.P. Sukhatme, A Textbook on Heat Transfer, Universities Press.

<%
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Sensors and Instrumentation Laboratory

23AR2304| PCC Sensors and Instrumentation Laboratory 0-0-2 | Credits
' Teaching Scheme: Evaluation Scheme:
IPractical: 2 hours/week CA-I:15 Marks

CA-I1 :15 Marks
Practical and Oral Exam: 20 Marks

Pre-Requisites: Fundamentals of Automation and Robotics, Basic Electronics Engineering

Course Qutcomes: Al the end of the course students will be able to -

At least minimum Eight experiments should be performed from the following list.
.

R R T

10. Summarize the smart sensors.

11. Measurement of Liquid Level Using Proximity Sensor

CO1 | Distinguish contact & Non contact type Instruments i
C02 | Select appropriate sensor for given application.

CO3 | Illustrate various smart sensors with their applications.

List of Experiments:

Identify contact & Non contact type Instruments.
Experiment with LVDT for Displacement.

Make use of temperature sensors.

Study of Hall Effect Sensor

Measure strain using strain gauge.

Measure Pressure using pressure cell.

Measure flow using Rotameter.

Measure of sound using sound meter.

Measure of Speed using tachometer/stroboscope/Proximity Switch.

» {
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Text Books:
. A course in Electrical, Electronics measurement and Instrumentation, A.K.Sawhney

2. Mechanical & Industrial measurements, Jain R.K ., Khanna Publications, New Delhi.
3. Mechanical measurements & instrumentation, Rajput.R.K., S.K.Kataria and sons, New
Delhi.
4. FElectronic Instrumentation, H. 8. Kalsi, MGH, 3rd Edition
Reference Books: - 0

1. Electronic Instrumentation and Measurement Techniques, Welfrick Cooper.

2. Instrumentation for Engineers And Seientists . John Turner I Edition , Wiley

3. Electronic Instrumentation and Measurements, David A Bell, Third Edition, Oxford.

4. Instrumentation for Engineering Measurements, James W Dally, 11 Edition . Wiley India
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Microprocessors and Microcontrollers Laboratory

Microprocessors and
23AR2305 | PCC Microcontrollers Laboratory 0-0-2 I Credits
Teaching Scheme: Evaluation Scheme:
Practical: 2 hours/week CA-I:15 Marks
ICA-IT :15 Marks
Practical and Oral Exam: 20 Marks

Pre-Requisites: Basic Electronics Engineering

Course OQutcomes: Al the end of the course students will be able to -

CO1 | Perform basic Programming and implementation on 80835 Microprocessor.
CO2 | Develop BO8S Assemﬁy Language Programs for Arithmetic, Logical, data transfer etc,
CO3 | Perform basic Programming and implementation on 805 1. Microcontroller.
'CO4 | Demonstrate an application for 8051 microcontroller using Traffic light controller, ADC
& DAC interfacing boards.
List of Experiments:

At least minimum Ten experiments should be performed from the following list.

Microprocessor Lab (At least 3 experiments): Developing Assembly Language Programs

using 8085 Microcontroller Kits:

I. Addition and Subtraction using 8085.

2. Multiplication and Division using 8085.

3. Block Transfer and Block Exchange using 8085,
4. Data Conversion using 8085.

5. Even and Odd numbers counting using 8085,

6. Find the largest and smallest number using 8085
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Microcontroller Lab (At least 7 experiments): Developing Assembly Language Programs

using 8051 Microcontroller Kits/Software:
I. Arithmetic and Logical operations using 8051 Microcontroller
Bit manipulation with switch using 8051 Microcontroller
. Toggling of LED/LEDs using 8051 Microcontroller
Message display on LCD using 805 1Microcontroller

2

3

4

5. Generate square wave using 8051 Microcontroller

6. Interfacing Traffic light controller using 8051 Microcontroller
7. Interfacing Stepper motor using 8051 Microcontroller

8. Keypad interfacing using 8051 Microcontroller

9. Interfacing temperature sensor using 805 | Microcontroller

10). String operations(Serial communication) using 8051 Microcontroller

Text Books:

1. Krishna Kant, —Microprocessors and Microcontrollers — Architectures, Programming

and System Design 8085, 8086, 8051, 8096l, PHI, 2014. |

2. Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinley, "The 8051

Microcontroller and Embedded Systems Using Assembly and C ", 2nd Edition, Pearson
Education 2013.
3. Kenneth J. Avala, "The 8051 Microcontroller. Architecture, Programming and
Applications", 3rd Edition, West publishing company 2014
Reference Books:

I, 1.Soumitra Kumar Mandal "Microprocessors and Microcontrollers Architecture
Programming and Interfacing using 8085, 8086 & B051" Tata McGraw Hill Publishing
Co Ld, 1st Edition, 2011.

Myke Predko, "Programming and Customizing the 8051 Microcontroller”, 1st Edition,
2012,

Chris Braith, "8051 Microcontroller Application based Introduction”, Elsevier 2004.

4. Manish K Patel, "The 8051 Microcontroller Based Embedded Systems "Tata McGraw

Hill Publishing Co Ltd, 1st Edition, 2014.

3
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Object Oriented Programming Using C++ Laboratory

23AR2306 PCC | Object Oriented Programming Using C++ Laboratory |  0-0-2 1 Credits

Teaching_Scheme: Evaluation Scheme:

Practical: 2 hours/week CA-1:15 Marks

ICA-II :15 Marks
‘Pracliu.:al and Oral Exam: 20 Marks

Pre-Requisites: Computer Programming in C

Course Qutcomes: At the end of the course students will be able to -

CO1 | Make use of Class, Object and Constructor-Destructor features of OOP,

CO2 | Experiment with Inheritance, Virtual Function and Polymorphism operations in OOPs.

CO3 | Develop code to illustrate File Handling and Exception Handling.

C04 | Demonstrate use of Friend Function, Data Abstraction and Data Encapsulation with
suitable example. |

List of Experiments:

1. Write a C++ program fo demonstrate classes.
2. Class Templates

C++ programs using class templates to implement the following using an array.
a ) Stack ADT b) Queue ADT

3. Write a C++ program to demonstrate on constructors (default, parameterized and copy

Constructor) and destructors

4. Write a C++ program to demonstrate Function Overloading.

5. Write a C++ program to demonstrate operator *+' overloading to find the addition of two
complex numbers,
6. Write a C++ program (o demonsirafe

i} single level inheritance
i) multilevel inheritance
iii) multiple inheritance

iv) Hierarchical inheritance
v} Hybrid inheritance

7. Write a C++ program to demonstrate Friend Function.

8. Write a C++ program to demonsirate Polymorphism (Virtual Function).
9. Write a C++ program to demonstrate Data Abstraction.

10, Write a C++ program to demonstrate Data Encapsulation.

11. Write a C++ program to demonstrate Exception Handling,
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12. Write a C++ program to demonstrate different operations in Files & Streams:
A. Opening a File
B. Closing a File
C. Writing to a File
D. Reading from a File

12

b.
I

Text Books:
L=

Data structures a pseudo code approach with ¢+, Indian edition, R.F.Gilberg and
B.A ForouzanCengage Learning.

Programming Prinicples and Practice using C+, B.Stroustrup, Addition-Wiesly
{Pearson

Education)

Data Structures and STL,W.J.Collins,mcGrawHill, Internationational Edition.
Data Structures and Algorithms with OODesign patterns in
C4+,B.R Priess JohnWiley&sons.

The Art,Philosophy and Science of OOP with C++_ Rick Miller,SPD.

C++ for Programmers ,P.J.Deitel and HM.Deitel,PHI/Pearson.

Reference Books:
1.
2

1.Programming in C Practical Approach by Ajay Mittal, Pearson
2.Let Us C, By Yashwat Kanetkar
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Mini Project-11

23AR2307 CEP Mini Project-11 0-0-2 01 credit
Teaching Scheme Examination Scheme
Practical: 2hrs/week CA-I:- 25 Marks
CA-I1: -25 Marks

Pre-Requisites: Mini Project
About Ideathon

The project is a part of addressing societal and industrial needs. An Ideathon is a brief, intense
event where siudents can work on some of the most important problems that the world is facing
today. Ideathon’s are brainstorming events where people with diverse knowledge backgrounds,
skill sets and interests get together to predetermined problems and come up with substantive,
innovative and comprehensive solutions. An ldeathon’s output might be ideas, a roadmap or an
actionable plan. Teams leverage design thinking and cutting-edge techniques to brainstorm and
collabarate on potential solutions within a given time frame

Course Qutcomes: Al the end of the course, students will be able 1o:

CO1 | Identify problems based on societal /research needs

CO2 | Apply Knowledge and interpersonal skills to solve societal problems in a group.

CO3 | Outline the proper inferences from available results through theoretical/ experimental/simulations.

CO4 | Analyze the impact of solutions in societal and environmental context for sustainable development.

| CO5 | Demonstrate capabhilities of self-learning in a group, which leads to lifelong learning.

CO6

Demonstrate project management principles during projeet work.,

Course Contents:

Week 1: Higher Education and Case Study Pedagogy
e Students shall form a group of 3 to 4 students, while forming a group shall not be 2]
allowed less than three or more than four students, as it is a group activity. 2
¢ Allocation of mentor
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Week 2: Topic Selection
¢ Briefly interact with students to provide hand-holding for topic selection,
* Students should do survey and identify needs, which shall be converted into
problem statement for mini project in consultation with faculty supervisor 21
o [lllustrative Examples : Any Industry or Societal Problem
o Finalization of Title.
Week 3: Case Study Design/Ideathon: Part |
e Il needed, provide hand-holding to students for finalizing objectives.
e Review the objectives of the case study groups.
e |dentify what can be quantified related to your topic and how.
= Decide objectives for your case study.
* (Continue reading especially recent work specific to vour topic.
Week 4: Case Study Design/ldeathon: Part 2
e Prepare a roadmap of your case study, identify what is to be measured on the field. | [2]
« Ensure student groups have finalized the objectives,

Week 5: Survey Design
e Prepare a questionnaire and try it out with yvour group members as mock. [2]
e Decide sampling strategy.

‘Week 6: Annlysm Phase-1

e Students in a group shall understand problem effectively, propose multiple

solution. 2]

e The students have to work on different approaches and search for the different
methodology to solve the problem in consultation with the project guide.

Week 7 Analysis Phase-2
« The students have to finalize the best methodology to solve the problem in
consultation with the project guide.
e 25% Presentation has to be conducted by mentor/guide based on above activity.
Week 8: Analysis-3
o Identify appropriate data visualization tools for your case study. (2]
* Analyze the data

Week 9: Analysis-4
« |dentify appropriate data visualization tools for vour case study. [2]
e Analyze thedata

| Week 10: Report writing Part: |
# Prepare an outline of the report and start organizing the write-up for the first draft. 2]
» Prepare and submit the first draft of the report to the course coordinator.

Week 11: Report writing Part:2
» Make necessary corrections if any as per the suggestions of course coordinator. [2]
o  Submil the final draft of the case study

Week 12: Final Presentation
* 50% Presentation has to be conducted by mentor/guide based on above activity.

‘.;f-t “.r :l j [." i ; i ¥ h W |
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Account and Finance Management

23ARZ308 HSSM Account and Finance Management | 1-0-0 Audit
Teaching Scheme: |[Examination Scheme:
Lecture: 3 hrs/week CA-I: 25 Marks
CA-11:25 Marks

Pre-Requisites: None

Course Quicomes: At the end of the course, students will be able to;

Explain basic terminology used in finance and accounts

Col
|

cO2 aise [

Prepare and appraise Financial Statements and evaluate company in the ]_i_gh_t_gff'_diﬁercnt

CO3 | Analyze the risk and return of alternative sources of financing.

04 | Estimate cash flows from a project, including operating, net working capital, and capital

§Fandin_g

COs5

project, and make a recommendation to accept or reject the project

Estimate the requin:d return on projects of differing risk .to estimate the cash flows from an
investment project, calculate the appropriate discount rate, determine the value added from the

CO6 | Describe and illustrate the important elements in project finance Using financial calculator and

| Excel in a variety of problems.

Course Contents:

Unit 1: Introduction to Financial Accounting, Book keeping and Recording

Meaning, Scope and importance of Financial Accounting. Financial Accounting -
concepts and conventions, classification of accounts, Rules and principles governing Double
Entry Book-keeping system, Meaning. Preparation of Journal, Ledger . Cash book and Trial
balance. (Practical application on tally)

[2]

Unit 2: Financial Statement Preparation, analysis and Interpretation
Preparation of financial statement and Profit and Loss Account, Balance Sheet, Ratio
Analysis -classification of various ratios. (Caleulation on Excel)

Unit 3: Introduction To Financial Management
Concept of business finance, Goals and objectives of financial management, Sources of
financing - LONG TERM: shares, debentures, term loans, lease and hire purchase,

retained earnings, public deposits, bonds (Types, features and utility), SHORT TERM: 2]
bank finance, commercial paper. trade credit and bills discounting, INTERNAL: Retained
earnings

Unit 4: Working Capital Management

Concept of working Capital, significance, types. Adequacy of working capital, Factors 2]

affecting working capital needs, Financing approaches for working capital, Methods of

forecasting working capital requirements, meaning and importance of accounts receivable.(Excel)
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Unit 5: Time Value of Money and Capital Budgeting

Concept of time value of money, Compounding and discounting; Future value of single "
amount and annuity, present value of single amount and annuity; Practical application of [2]
time value technique. Capital budgeting - Nature and significance, techniques of capital
budgeting —Pay Back Method, Accounting rate of return, Internal Rate of Return, DCF,
Net Present Value and profitability index. (Application on Excel)

Unit 6: Project Financing

Details of the company, its promoters, and project finances required, profitability etc.,
Loan documentation-Appraisal of terms loans by financial institutions. Basic components 12]
of project finance.(Excel Based)

Text Books:
|. Financial, Cost and Management Accounting by Dr. P. Pariasamy, HH Publication.
2. Financial Management by Khan and Jain, Tata McGraw Hill.
3. Financial Management by Dr. P. C. Tulsian, 5.Chand.
4. Financial Management by Ravi Kishore, Taxmann

Reference Books:

“Book Keeping and Accountancy™ Choudhari, Chopde.

“Cost Accounting™: Choudhari, Chopde.

“Financial Management” Text and Problems: M.Y_Khan, P.K. Jain.

“Financial Management Theory & Practice” Prasanna Chandra Tata McGraw Hill.

Managerial Economics & Financial Analysis, Siddiqui S5.A. Siddiqui A.S. New Age.
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Modern Indian Language

23MILEDI AEC

Marathi

2-0-0

2 Credits

Teaching Scheme

Examination Scheme

Lecture: 2 hrs/week

CA -1 :25 Marks

CA-Il :25 Marks

I Pre-Requisites: Nil

Course Qutcomes: At the end of the course, students will be able to:

€Ol and social media.

Develop the knowledge of local language/mother tongue and relate the same to daily life |

cO2 Make use of rhetoric and verb to form sentences in Marathi Language

CO3 Identity Infinitive compounds in the given Marathi sentence.

Ccod4 | Assess ment/Summary Writing

Make use of Phrases and proverbs and form a sentence and Solve Prose

cos | Model a letter to appropriate end user in Marathi Language

O | 1dentity writing type of Marathi stanza and write appropriate writing.

Course Contents:

AT, TaarH, e, fhade, Srafadevieay, At Jegw, INTadT 3T,
Faaudnft euy, AHFD § ORYFR, FSa9FH

e 01: 5797 gfey

ST {01 ATFdAcade Hey, {9, Sliad sgdg A0 JaATea#d g FASTHEAH, (4]
weAds, FHEE IHcAaraRadAH, RAvorauiadyer, deafEkuer, adants
farsoT

o 2FS = | 1
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FEATH 03: FASR T FFAae

HEFRASGAH- HAWH, THS, WYY, HATAFT-IGAT, Io0ew, ATFai,
HETN, §9F, A, I, FATFsEEOAT- e, HAvh, mdaawer- |
FHleTaTde, Tacards, Nalards, Edrardeh, FeaTds, Hvurs

FEATY (4: AFTAR T 7O T NEY Hwoa/ARUdES

FE AT STARTE (SHHIHAT caTFaTaRaFEUT), TEAHTH - 3]
Y S REISARE NN See (FHITHH YA e a U oW A Sl ), Aol
AT 05 EATFR

UFAEATATANH-AHTUT, HHR, AR, HRoR, Fighaes, Bad, TR [5]
Hidg=197, FAwrgeras

AT 05: Foaa1 ¥R 7A@

Flhred 5.

Text Books:
1. =R FSY, 3o U ATAUETEHy, HERYHTe, Feery.

2, EaTEEITtE HIEY, o e AMfAeE, SawAh arevE, Fgats e, qut

3. HIH ANS! SISO o, AL AT, el g qor

Reference Books:
I HIAGTIATSCHIEOT, H@a3TFRA, 3. erTa ooy, HaRhaaor, Pearson qiedehied

2. AUSEETNHIGITF AT, W RATAFARIUASH, K'Sagardeaisheiet
3. IggifaaaEs, AU, yreelE. FEeen, aefeafeadd

[4]
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23MILEO2 AEC Hindi 2-0-0 2 Credits
Teaching Scheme Examination Scheme
Lecture: 2 hrs/week CA -1 :25 Marks
CA-II :25 Marks

Pre-Requisites: Nil

Course Qutecomes: At the end of the course, students will be able to:

Develop the awareness of Hindi language and relate the same to daily life and social

01 ;
€ media.

CO2 | Identity Infinitive compounds in the given Marathi sentence.

CO3 | Make use of Phrases and proverbs and form a sentence in Hindi language,

CO4 | Identity the mistakes in grammar of Hindi language and corrections in it

COS5 | Make use of rhetoric to form sentences in Hindi Language

CO6 | Illustrate the prose and verse in the given literature

Course Contents:

Feam 01:FE smoday o
ef@aseT, ®9-guraTen, Byafes, eetasn, 379, ara=e,
guitsauagfisor

AT 02: §ATH [5]
A, A, s, faemree, gaigardes,

IEATH (3; FFTETEA T 4]
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I 04: R s F sEREEarEeyfaat ”
R T # R Rl SRR T,

FEATT 05: HASH "
ISR, T, ﬁ‘ﬂq‘ﬂﬂﬂ'{fﬁ'ﬂﬁf TR B |
I 06: S-S

: [4]
$TT-RrTTe, R GeT/ATeT AT § TSR, HARY HaqT o, Reaeuriagfd,
SHEL AT |
‘Text Books:

2. & oRfas & Reznfas sfewst wnfd dwra dEeRdEE,
agfeeen.

Reference Books:
1. RéemaiReer - FuRdntaaaAsy, aifdes To gor RRagaea qor, Iseed

HhRE
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High-Energy Materials Technology

CA-II :10 Marks
Mid Semester Exam; 30 Marks
End Semester Exam: 50 Marks

Pre-Requisites: Basic Mechanical Engineering

Course Qutcomes: At the end of the course, students will be able to:

23ARMDA1 PCC High-Energy Materials Technology 2-0-0 2 Credits
Teaching Scheme Examination Scheme
Lecture: 2 hrs/week CA-1:10 Marks

COl |[Formulate the basis for evaluating competitive and alternative high energy material systems

CO2 [Classify the of Energetic materials

O3 !Explajn about Experimental Characterization of Explosives.

Co4 IExplain about Syﬁﬂ:tsis of Energetic Materials

CO5 [Explain about design of Novel Energetic Materials

CO6 |[Explain about Energetic Materials of the Future
Course Contents:

Unit 1: Introduction

Historical Overview New Developments, Polymer-Bonded Explosives ,New High
(Secondary) Explosives , New Primary Explosives , New Oxidizers for Solid Rocket
Motors , Definitions , Combustion, Deflagration, Detonation — A Short Introduction -
Fire and Combustion . Deflagration and Detonation

4]

Unit2:Classification of Energetic Materials

Primary Explosives , High (Secondary) Explosives , Propellant Charges , Rocket
Propellants ., Chemical Thermal Propulsion (CTP) , Pyrotechnics , Detonators, Initiators,
Delay Compositions and Heat-Generating, Pyrotechnics , Light-Generating Pyrotechnics .
Decoy Flares ,Smoke Munitions , Near-Infrared (NIR) Compositions

(4]

Unit3: Experimental Characterization of Explosives
Sensitivities , Long-Term Stabilities .Insensitive Munitions .Gap Test , Classification

[4]

Unit4: Synthesis of Energetic Materials
Molecular Building Blocks Nitration Reactions, Processing ,Protective Equipment

[4]
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Unit 5: Design of Novel Energetic Materials
Classification ,Polynitrogen Compounds , High-Nitrogen Compounds , Tetrazole and
Dinitramide Chemistry , Tetrazole, Tetrazine and Trinitroethyl Chemistry , lonic Liquids , |  [4]
Dinitroguanidine Derivatives , Co-Crystallization 1

Unit 6: Energetic Materials of the Future
Theoretical Basis, Computational Methods ,Thermodynamics ,Detonation Parameters, | [4]
Combustion Parameters

Text Books:

I. “Chemistry of High-Energy Materials”, by Thomas M. Klapétke, De Gruyter, 2012

2. “Shock Waves Science and Technology Library, Detonation Dynamics- Vol. 6,” by Zhang F.
Publisher: Springer.

3. “Physies of Shock Waves™ by Zel'dovich & Raizer.

Reference Books:

1. “The Chemistry of Explosives™, by Jacqueline Akhavan 2011

2. “High energy materials modeling & simulation”, by Andreoni Wanda, Yip Sid-ney. Publisher:
Springer, 2020,
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Computer Architecture and Organization

CA-IT 10 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

. Computer Architecture and G
23ARMDB1 PCC Organization 2-0-0 2 Credits
."['Enching Scheme Examination Scheme
Lecture: 2 hrs/week CA-1:10 Marks

Pre-Requisites: Computer Programming

Course Outcomes: At the end of the course, students will be able to:

CO1 |[Identify various components of computer and their interconnection.

G floating point arithmetic operations.

Analyze the design of arithmetic & logic unit and understanding of the fixed point and

CO3 |[Explain instruction set architecture and execution cycle and different types of control units.

CO4 [Design a pipeline for consistent execution of with minimum hazards.

CO5 |[Explain memory system design and different types of memories.

CO6 |Explain Charactenistics of Multiprocessors.

Course Contents:

Unit I: Introduction
Functional blocks of a computer: CPU, memory, input-output subsystems, controls

carry look-ahead adder, etc. multiplication — shifi-and add, Booth multiplier, carry save
multiplier, etc. Division restoring and non-restoring techniques, floating point arithmetic

Module. Instruction set architecture of a CPU - registers, instruction execution cycle, [4]
RTL interpretation of instructions, addressing modes, instruction set.

Unit2: Data representation

Signed number representation, fixed and floating-point representations, character
representation. Computer arithmetic — integer addition and subtraction, ripple carry adder, | [4]

Unit3: Introduction to x86 architecture.

CPU control Module design: hardwired and micro-programmed design approaches.
Memory system design: semiconductor memory technologies, Internal memory
organization. Peripheral devices and their characteristics: Input-output subsystems, /O
device interface, 1/O transfers program controlled, interrupt driven and DMA, /O device

interfaces —5CS1,USB

(4]
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Unit4: Pipelining

Basic concepts of pipelining, throughput and speedup. pipeline hazards. Parallel 4
Processors: Introduction to parallel processors, Concurrent access to memory and cache 4]
coherency.

Unit 5: Memory organization

Memory interleaving, concept of hierarchical memory organization, cache memory, cache
size vs, block size, mapping functions, write policies. Memory Organization Memory [4]
Hierarchy, Main Memory, Auxiliary Memory, Associative Memary, Cache Memory,
Virtual Memory.

Unit 6: Multiprocessors

Multiprocessors Characteristics of Multiprocessors, Interconnection Structures,
Interprocessor Arbitration, Inter-processor Communication and Synchronization, Cache [4]
Coherence, Shared Memory Multiprocessors.

Text Books:
1. “Computer Organization and Design: The Hardware/Software Interface™ SthEdition by
David A. Patterson and John L. Hennessy, Elsevier.
2, . Computer Organization and Embedded Systems, 6thEdition by Carl Hamacher, McGraw
Hill Higher Education.
3. “Computer Architecture and Organization™, 3rdEdition by John P. Hayes, WCB/McGraw-
Hill..

Reference Books:
1. M. Morris Mano, Computer System Architecture, Pearson
2. Andrew S. Tanenbaum and Todd Austin, Structured Computer Organization, Sixth
Edition, PHI M. Murdocea & V. Heuring, Computer Architecture & Organization, WILEY
3. John Hayes, Computer Architecture and Organization, McGrawHill
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Aerospace Engineering Fundamentals

| :Il"vlid Semester Exam: 30 Marks
| End Semester Exam: 50 Marks

23ARMDC1 PCC | Aerospace Engineering Fundamentals | 2-0-0 2 Credits
Teaching Scheme Examination Scheme
Lecture: 2 hrs/week CA-1:10 Marks
CA-I1 :10 Marks

Pre-Requisites: Applied Physics

Course Qutcomes: At the end of the course, students will be able to:

col [Explain about Basic Anatomy of an aircraft

CO2  |Analyze Aircraft Wings and study of Aircraft Power plants

_ﬁvﬁﬁhull/ﬂujld Aircraft Power plants —Gas Turbine Engines

- CO4 IEprain Aircraft Structures and Materials ~Fuselage and Maintenance

CO35  [Explain about Manufacturing Techniques —~Conventional and Unconventional

CO6  |Analyze and Testing of Aircraft Component

Course Contents:

Unit 1:Introduction and Bmic_ﬁnatnmy of an aircraft
History of aviation, early concepts and Modern development ,Classification of flying

vehicles, study of Cessna 152 Aircraft, Airspeed and Altitude Indicators-Pitot Static
Tube. Attitude Indicators

[4]

Unit2: 2 Aircraft Wings and Aircraft Power plants
Types of Wing configurations, Aerofoils and Nomenclature, Components and Sub-

assemblies of wings

Aircraft Power plants —Piston Engines

Principles of operations, Components of piston engines ,Engine disassembly and
assembly

[4]

Unit3: Aircraft Power plants —Gas Turbine Engines

Principles of operations, Components of piston engines ,Study of gas turbine engines
Aircraft Structures and Materials

Basic loads acting on aircraft structures, structural members of wing and materials

[4]
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Unit4: Aireraft Structures and Materials —Fuselage
Structural members of fuselage and materials, Structural members of Landing gear and
materials (4]
Aircraft General Maintenance :- A, B,C.D Checks ,Flight inspection procedure, Tools
used in aircraft maintaince
Unit 5: Manufacturing Techniques —Conventional and Unconventional
Casting .Machining , welding
Manufacturing technigues —Unconventional [4]
3D Printing .Electric Discharge Machining, CNC Machining

Unit 6: Aircraft Component Testing and Analysis 4
Hands on Testing of Aircraft Components, Analysis of Aircraft Parts Testing Results [4]
Text Books:
I. Shock Waves Science and Technology Library, Detonation Dynamics- Vol. 6, by Zhang F.
Publisher: Springer,
2. Physics of Shock Waves by Zel'dovich & Raizer.
Reference Books:
. K.G.McConnell and P, S. Varoto, Vibration Testing: Theory and Practice, 2nd ed., John
Wiley & Sons, Hoboken, NJ, 2008.
2. Steephen Corda ., Introduction to Aerospace Engineering with Flight Test Perspective |
John Wiley & Sons, 2017
3. Y. M. Timnat, “Diagnostic Techniques for Propulsion Systems,” Progress in Aerospace
Sciences (Series), Vol. 26, No. 2, 1989, pp. 153-168.
4. K. Yanagawa. T. Fujita, H. Miyajima, and K. Kishimoto, “High Altitude Simulation Tests
of LOX-LH2 Engine LE-5,” Journal of Propulsion and Power, Vol. 1, No. 3, May-Jun.
1985, pp. 180--186.
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{Verbal Ability)
23HSSMO1 VEC Aptitude Skill 1 1-0-0 1 Credit
eathiig Sctisiiie: Examination Scheme:
Lecture: Thr CA-l: 25 Marks
| CA-11 :25 Marks

Pre-Requisites: Basic Mathematics
Course Quteomes: At the end of the course. students will be able to:

CO1 Apply sentence formation rules to spot the error

CO2 [Solve the questions based on the types of tenses

cO3 Solve the questions based on Direct/Indirect Speech and Passive/active voice and Substitution
(and Elimination

CO4 Make use of Proverbs, Idioms and phrases in sentence construction and the vocabulary

Course Contents:

Unit 1: Structure and Types of Sentences, Conditional Sentence [4]
Unit2: Present tense, Past tense, Future tense, Use of Tenses in Sentence forming [4]
Unit3: Direct and Indirect Speech. Active and Passive Voice, Use of Modal verbs in 2
Sentence Forming, Substitution and Elimination [4]
Unitd: Use of Proverbs, Idioms and Phrases in Sentence Construction, Judgment and [4]
Inference Sentence Vocabulary Building in Various Situations

Text Books :

|. Raymond Murphy, Essential English Grammar with Answers, Murphy,
2. Ohbjective General English by R.S. Aggarwal, S Chand Publishing;
Revised edition (15 March 2017)

Reference Books:
I. Rao and D,V,Prasada, Wren &amp; Martin High School English Grammar and
Composition
2. Murphy, Intermediate English Grammar with Answers, Cambridge University
Press:Second edition
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Language Skill- |

23HSSM02 VEC Language Skill- | 0-0-2 Audit
Teaching Scheme: Examination Scheme:
Practical: 2 hrs/week CA-]: 25 Marks
CA-11: 25 Marks
|

Pre-Requisites: Problem Solving using C programming

Course OQutcomes: Al the end of the course, students will be able to:

Develop flowchart and Algorithm to solve the given problem statements

Develops programs using Data Types and Operators

[Make use of Decision Making and Looping Statements to develop conditional programs

o | s pa| —

Make use of Arrays to develop programs in C language

List of Experiments:

1.

rJ

I e U

10. Develop programs on while and do-while loop.

I 1. Develop programs on one dimensional array.

Explain basics of C such as Editing, Compiling, Error Checking, executing, testing and
debugging of Programs and Design Algorithms and Flowcharts.

Explain basics of Variable, Data types and operators and develop programs on arithmetic
Operators.

Develop programs on Conditional, logical and Bitwise Operators

Develop programs on Size of () and typecasting operator.

Develop programs on increment and decrement operator.

Develop programs on simple if and if-else statement.

Develop programs on simple if-else ladder and Nested if-else

Develop programs on Switch case statement.

Develop programs on For-loop & Nested For-loop.
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12. Develop programs on two dimensional array.

13. Develop programs on string handling functions.

Text Books :
1. C Programming Absolute Beginner's Guide, Que Publishing: 3™ edition (22 August

2013)
2. C Programming Language 2™ Edition, Peasrson Publication

Reference Books:
1. Programming in C Practical Approach by Ajay Mittal, Pearson
2. Let Us C, By Yashwat Kanetkar




