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Vidva Pratishthan’s

% Kamalnayan Bajaj Institute of Engineering and Technology, Baramati
(Autonomous Institute)

First Year Enginecring (2025 Course)

BS25101-Engineering Mathematics-1
(Linear Algebra and Calculus)

Examination Scheme

Teaching Scheme Credits In-Semester: 30 Marks
Theory: 3 Hours/Week 03+01=04 End-Semester: 60 Marks
Tutorial: 1 Hour/Week Course Activity: 10 Marks

| Term Work: 30 Marks

Prervequisites:
Dhfferentiation, Integration, Basics of Matrices and Determinants.

Course Objectives:
To make the students familiar with the concepts und techniques of caleulus and matrices. The aim is
10 equip them with the methods to understand advanced-level mathematics and its applications 1o

enhance analytical thinking power, useful in their disciplines,

Course Outcomes (COs): The students will be able to

CO1: Expand function in power series using Taylor's and Maclaurin's series and evaluate
indeterminate form vsing L' Hospital Rule:

CO2: Understand basic voncepts of periodic functions, Fourier series, and harmonic analysis.

CO3: Develop basic concepts of partial derivatives and apply to solve various problems on partinl
derivatives.

CO4: Apply partial differentiation to evaluate Jacobian, extreme values of the functions and
estimate Error & Approximation.

CO5: Apply the concept of rank 1o solve systems ol linear equations, examine linear dependent and
independent vectors, and analyze systems of lingar equations and transformation.

CO6: Undersiand the concept of Eigenvalues and eigenvectors and apply it to solving Engineering
problems,

Conrse Contents

Unit 1> Differential Calculus |07 Hours]
Expansion of Functions: Taylor's series, Mactaurin’s series, Indeterminate Forms, L' Hospital rule,

Evaluation of limits,

Unit 2: Fourier Series [07 Hours]
Definition, Dirichlet’s conditions, Full Range Fourier Series, Half Range Fourier Series, Harmonic
Analysis and Applications to Problems in Engineering.



Unit 3; Partial Differentiation [07 Hours]
Introduction to functions of several variables, Partial Derivatives, Euler's Theorem on Homogeneous
functions, Partial derivative of Composite Function, Total Derivative,

Unit 4: Applications of Partial Differentiation [07 Hours|
Jacobian and its applications, Errors and Approximations, Maxima and Minima of functions of two
variables, Lagrange's method of undetermined multipliers.

Unit 5: Linear Algebra-Matrices, System of Linear Equations |07 Hours)
Rank of & Matrix, Echelon form and Normal form, System of Lincar Equations, Linear Dependence
and Independence, Linear and Orthogonal Transformations, Application to Problems in Engineering.

Unit 6: Linear Algebra-EigenValues and EigenVectors, Dingonalization [07 Hours]
Eigenvalues and Eigenvectors, Cayley Hamilton theorem, Disgonalization of a matrix and
Applications,

Texthools;

1. Higher Engineering Mathematics by B, V. Rumana lst ed (Tata Megraw Hill, 2011)
2, Applied Mathematics (Vol. | & Vol. IT) by PN, Wartikar and J N. Wartikar
{Pune Vidyarthi Griha Prakashan, 2009

Reference Books:

1. Engineering Mathematics: A tutorial approach by Ravish R Singh and Mukul Bhan
{15t ed, McGraw Hill Education India Pvt Ltd, 2013)

2, Higher Engineering Mathematics by B. S. Grewal (44th ed: Khanna Publication, 2019).

3. Advanced Engineering Mathematics by Erwin Kreysaig (10th ed: Wiley India, 2023).

4. Advanced Engineering Mathematics by Peter O'Neil (8th ed: Cengage Learning, 2024)

Guidelines for Tutorial and Term Work:
1. Tutarial for the subject shall be cngaged in & minimum of three batches per division
(Batch size of 23 students maximum)
2. Term work shall consist of six assignments on cach Unit-1 to Unit-6 and is based on
Performance and continuous internal assessment.
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BS25103: Engineering Physics

i Examinetion Schemo:
Teaching Schemies: ‘ Activity: 10 Murls
5 Credits Fod Semester: 60 Marks

T : 02 Hra.'weck !
= 2 03 TW: 30 Miirks

PR : 02 Hrs/Week | | |

Course objectives

I. Toesclute conceptunl understanding of Optics, Semiconductoes & Quuntum meshanies,

3. To inculeate the importance of Physics coneepts in diverse engincering applications.

3. ‘To explore developments in Physics vin. Lasers, Optical Tibre, and Superconductivity.
Course Outcomes: After learning this course, pupils (stakeholders) will bz able to:

\. Understand the optical phenoment including Interference and polarization, and relate
them to varitus engineering applications.
Learn laser inechanism, optical fibre and their prominent applications in various fields.
Evaluate the advent of guantum mechanics snd distinguish the wave nature of a misttes
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particle at an pigmie dimension.

4. Apply concepts of semiconductars. for the explanation of charge carrier Kinetics in
cléctianic devices and analyse properties of superconductors and their applications in
cutting-edye technologies

Course content
Unit T: Wave Optics (07 Hrs.)
Interference: Introduction (o interfictenée, Constructive and destructive interforence, Path
difference and phase difference, Interforence in a thin film of wniform thickness (with
derivation), Interferenice in a thin film wedge shape (qualitative), Applications of interférence:
lesting optical flatness, anti-roflection coating. applications of Newton's Ring: Determine the
unknown wavelength, numerical.
Polarization: Polarization of light, Malus law, Double refraction, geometry of caleiie crystul,
Huygen's theory of double refraction, $pecific motation {qun'litaﬁw only), Optically petive
materials, numerical,
ait 1I: Laser and Optic Fiber (U7 Hrs.)
Laser: Introduction, interaction of Tight with matter-absorption, spontanepus’ emission,
stimulated emission, population inversion, metastable state, active systom, resonant cavity,
characteristics of the luser, Ruby lsser, lle-Ne taser. Applications of lnsers: Holography, 1T,
industrial, medical.



Optie Fiber: Introduction; structure of optical fiber, Acceptance Angle, Acceptance Cone,
Numerical Aperture and its derivation, Advantages of optical fiber communication over
conventional methods, numerical.
Unit IT: Quantum Mechnnics (07 Hrs.)
Introdtuation, need of quantum mechanics, wove-purticle dunlity of madiation & matter, De-
Broglic hyputhesis, De-Broglic wavelengih in terms of kinetic energy and potential, concept of
the phase, and group velocity (qualitative only), Heisenberg Uncertainty Principle, Properties of
matter-wave, Wave-function, and its physical significance, Schrodinger’s equations: time-
independent and 1ime-dependent, Application of Schrodinger’s time independent wave equation
- Particle enclosed in infinttcly deep potential well (Particle in Rigid Box), Tunneling effect:
tunnel diode and numerical.
Unit I'V: Semi- and Superconductor Physics (67 Hre.)
Semiconducter Physies: Introduction, classification of solids based on band  theory.
Conductivity of conductors nnd semiconductors, Hall effeet: Derivation for Hall voltage, Hall
cocilicient, applications of Hall effect, Formation of PN junction with band diagram (forward
and reverse bias), Solar cell (basic principle with band dingram) [-V Charucteristics.
Superconductivity: Introduction, superconductivity, Properties: Zem electrical resistance,
Meissner effect, Critical magnetic field, Persistent current, Type 1 and Type 11 superconductors,
Applications of superconductors: SQUID, Maglev, ele.
Bouks:
Texi Bools:

I. FEngmeering Physics - Avadhanulu, Eshirsagar, 8. Chand Publications

2. A textbook of optics - N Subrahmunyam and Brij Lal, 8. Chand Publications

3. [Engineering Physics - Gaur, Gupts, Dhanpat Rai, and Sons Publications
Relerence Books

.  Fundamentals of Physics, Resnick, and Halliddy (John Wiley and Sons)

2. Optics, Jenkins and White (Tata MeGraw Hill)

3, Principles of Phyvsics, Serwity, and Jewell (Suunders College Publishing)
4,  Introduction 1 Solid State Physics, C. Kittel (Wiley and Sons)

5. Principles of Solid-State Physics, 1L V. Keer, New Age Inlernational

6. Laser and Non-Linear Optics, B. B. Laud (Osear publication)

List of cxperiments {Anv B}
1. To determine the radius of curvature of a plano-convax lens by Newton's ring mothod.
2. To determing wavelength by asing a plane diffraction grating.
3. Determination of specific rolution of & solution with Laurent's Talf Shade Polarimeter.
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Fxperiment based on Laser (Thickness of wire, determimation of grating element).

To determine the encrgy band gap of a given semiconductor,

To study -V characteristics and determine the fill factor of a solar cell.

To determine the Hall coefficient and ¢harge carrier density.

To determine ultrasonic velocity n Hgquid using #n ultrasonic interferometer and its
compressibility.

To verify cosine Juw of Malus,

Determination of electrical resistivity of given semiconductor using four probe method.
To find out the Mugnetic susceptibility of a given material,

Determination of Acceptance angle and Numerical Aperture using fiber optic cable.
Study of quantum tunneling effect using tunnel diode.

Deternmination of angle of divergence of a laser benm using DIODE luser mains operated.
Determination of wavelength of Inser light using semiconducior laser diffraction

‘o determine the absorption coefficlent of the sound of a given material.
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First Year B. Tech. (2025 Course)

EL25101: Basic Electrical Engineering

Examination Scheme:
Teaching Scheme:
TH: 02 H N Course Activity: 10 Marks

b : lﬂl u‘ﬂl‘ H el
Credits:03 End-Semester Dxam: 60 Marks

PR: 02 Hra'Week

Term-Wark: 30 Marks
Prerequisite Courses:

Fundamentals of Physics, Blectron theory and Eleclsomngnetism.
Companion Course, if any: Laboratory Practical

Course Ohjectives:

. To introduce fundamenta) concepts of DO circuits, Star-Delta transformation, KCL,
KVL and theorenss to find the solution of circuits.

2, To impart knowledge of eleetromagnetic cirouits. and differentiate electromugnetic
circuits with electric cireuits.

3, To impart fundamentals of Electrogtatics and AC fundamentals 1o defermie various
pammeters of Wlernating sinusoidal quantities, differentiate various types of phase
nngles and perform various anthmetic operations of phasor quantities

4. To provide knowledge abour fundamentnl parsmeters ef single phase AC circuits
consists of resistance, inductance snd capacitance with differant waveforms and

phasor diagrums.




Course Outcomis
On completion of the course, learner will be able 1o
CO-1: Apply star-delta transfarmation téchniques to simplify the resistive circuits and
find out the solution of DC ¢ircuits by using KVL, KCL and different network thedrems
CO-2: Apply the knowledge of electromagnetic circuits to caleulate vanious parameters
and to differentiate magnetic circuits with electrical cirouits.
CO-3: Apply the knowledge of Electrostatics and AC fundamentals to determine various
parameters of allernating sinusoidil quantities, differentiate various types of phase angles
aned perform various urithmetic opérutions of phasor quantities,
CO-4: [dentify type of single phase AC circuits consisting of resistance, inductance and
capacitance with different waveforms and phasor disgrams and caloulute various
parameters of it

Course Contents

Unit I: D.C Circuits (07 Hrs)
Classification of slectrical networks, classification of voltage as well as curren sources: ideal
and practical, numerical based on source transformation techniques, numerical based on
simplification. of networks to find equivalent resistance by using Series and pasallel
cottibinations, Star to Delta and delia to star conversion (including derivations). Kirchhofl™s
Voltage and Cirrent Laws to find solutions of networks using loop analysis, Superposition

thecrem, Thevenin's theovem and Nerton's theorem,

Unit I1: Eleciromagnetism (07 Hrs)
Magnetic effect of an electric current, cross and dot conventions, right hand thumb rule,
nature of magnetic field of long strmight conductor, solenoid and toroid. Definition and units:
magnetomotive foree, fux, fux density, reluctance, permeability and field strength, and their
relationships. Series magnetic circuit, only theory of parallel magnetic circuit and comparison
of electric circuit with magnetic cirenit. Force on current carrying conductor placed m
magnetic field, Fleming's left hand rule, Faraday's laws of electromagnetic induction.
Fleming's right hand rule, statically and dynamically induced em.f, sell nnd mutusl
inductance, cocfficient of couplings. Encegy stored in a magnztic field.
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Unit Iil: Electrostatics and AC Fundamentals (07 Hrs)
A) Electrostutics: Electrostatic field, electrie flux density, electric field strength, absoluts

permidivity, relative permittivity and ¢apacitunce, Capacitor, capacitors in serivs and parallel,
encrpy stored n capacitors, charging and discharging of capaciters (no devivation) and time
constint. (03 Hrs)
B} AC Fundamentals: Sinusoidal voltages and currents, their muthematical and graphicil

representation, I.Cun:;apt of cycle. Penod, [roquency, instantansous. peak (maximum), average
nd romue; values, peak factor and form factor. Phase difference, Iapging, leading and in phase
quantities and phasor representation: Rectangular and polar representation of phasor. (04 Hrs)

Unit TV: Single Phase AC Circuits (07 Hrs)
Study of AC circuits consisting of pure resistance, pure inductance, pure enpacitance, series
R-L, R-C and R-L-C citcuits, phasor diagrams, voliage, cument and power waveforms,
resonnnce in series and parallel RLC eireuits, coneept of imipedance and admiltancs, concept
of setive, resctive, spparent, camplex power and power factor, only theary of Patrillel AC

circuits,

Books & Other Resonrees:

Text Books:
L. Principles of Electrical Engineering, V. D. Toro,Prentice Hall India, 1989
2. Theery and Problems of Basie Electrical Engineering, . P. Kothari, T.J. Nagrath, PHI
Publication
3. Basic Flectrical Engmeering, V.K. Mehts, Rohit Mehta, S Chand Publications
4, A text book on electrical technology Vol-1, B, L. Theraja



Reference Books:
1. Electrical technology, H Cotton, CBS Publications
2. Fundamentals of Electrical Engineeringl, L, S. Bobrow, Oxford University , 2011,
3. Electrical and Electronics Technologyl, E. Hughes, Pearson, 20110,
4. Basic Electrical Engineering, D, C. Kulshreshtha, McGraw Hill, 2009

Guidelines for Laboratory - Term work Assessment:
1. The distribution of weightage of term work marks should be informed to students
hefore the start of the semester.
2. Term work assessment should be on a continuous basis. At frequant intervals students
are expected to inform about their progress/lagging.

Guldelines for Laboratory Conduction:
. DO’s and DON'TS, along with precautions, are needed 1o be displuyed st prominent
locations in the laboratory.
2. Swudents should e informed about DO'S and DON'T and precautions before
performing.

Guldelines for Students Lab Journal:

The Student’s Lab Journal should contain following relsted 1o every sxperiment —
Theory related to the experiment.

Apparatus with their detailed specifications.

Connection disgram /cireuir diagram.

Observation tablel simulation wavelamms,

Sample caleulations for one/two readings.

Result tzble.

Graph and Conclusions.

There should be continuous assessment for the TW,

=B A AL R — -

Assessment must be based ¢n understanding of theory, sitentiveness during practical,
understanding Session, how efficiently the student is abie 1o make connections tnd
get the results, and timely submisgion of journals.



LIST OF PRACTICALS (Any 08 to be performed by the student)

1. To study safety precautions while working on electrical systems, handling various
equipment such as multimetsr, ammeterd, vollmeters, wathmeter, real life resistors,
inductors and capacitors.

2. To demonstrate differont types of electrical protection equipment such as fuses, MCB,

MCCT, and ELCB,

To verify KVL and KCL.

To verify the Superposition theorsm.

To verily Thevenin's theorem in & DC network.

To verify Norton's theorem in 8 DC network,

To abserve charging and discharging response Of capacitor on storage vscilloscope

R R

using DC step input.

8. To observe voltage and current waveforms of series RL and series RC circuit on
storags oscilloscope und verify the cateulated value of phase angle of impedance with
the messured value of phuse angle berween voltage and current wayeforms.

4, “Tomuusure mutual induced voltage by using a single phase transformer .

10, To study residential Electriclty Bill,

11, To measure insulation resistance of three core cables by using Megger,

12. To draw and make connections of Staircase wiring and Godown wiring,

Note :

The list of experiments is not lmited to the above, hut & course coordinator may design
a fow new experiments based on recent technologies/trends in the relevant Engineering
Domuin. However the course coordinator needs to get approval by the Program
Assessment Committee and Chuirman BOS/HOD well in time.

Course Activity (Any one of the following)

1. Concept test
2. Powerpoint preseriiation

(Mrs378 Rulkarni) V. Dﬂul-:ata:} (Mr.S. D. Bhelar)
PAC Member | I'MJ Member 2 PAC Membef 3
wﬁﬁai
Dept.Autonomy Coordinator , HUS ﬂmhmau
Electrical Engg Dept. I ! Electrical Ejdg.g Depl.
| % 7 ical Engl insefnd
\ . et oF EES 6 413433
R 2o PHBIET, BT



[Iuim*ﬂm! with Code: Applicd Mechnnics (CE25101) '

Mﬂg’ﬁqhmm Credity Faamination Scheme:
TH: 02 Hourswieek 3 Activity: 10 Marks

PR: 02 Hoors'Weok - End Semester: 60 Marks
l TW: 30 Marks
Pricisquinites:

Hhille privcipled ol trifonometry. Alpebm, Lindar diftinitistion snd ntegiision. Priociplis of Phisics
(et o matiticng)
Canrse Ohjectives:
1. Todmpare koowdeidme shaon force systems ol morhoedycto dovemune resultmy of force sysiem,

2. To dmiphrt knowhedze abeo: Primciple of siu [frium o detomiines teaction of beamn, suppom reactions,
[Pt (e

X To stady the structuml miemmbers and kol member forees in trousey, cribles md. fTomes

4. To tdin students to solve mpplicsion. problemy cejated m particle mecheics ming prineiples of
Livermtice Windtlies and work. power vl dhengy.

Course Culicimes:

O completion of the courss, tearner will be ablies- ‘

CHO Depeermrine e tang of various foree sysims und cearoid of e

CO2 Determine eetitions of besms, sphere, strings und friction foresy wsing privciples of equiliibriumn.
U013 Solve trases: cuble for findimg momber focces imd apply prineiples of sguilibriam.

CO4; Caletilate position, velobly and sedelisution of particle wiing, priociples of Kincmatits & Kintict.

Conrse Contents

Unit |2 Resolation and Compovition af Forees & Centruid of Plune Laming (7 Howrs)
bistroduiction and Principle of stitics, force systems, resnhitinn sl compositinn of foroes, ressiltnnl ol conuerant
forees, mament of u fores, Couple, Variznon's theorom, Centruid of plse Bisine basles and simerical,
Linlt 18 Equilibriem aod Friction (07 Hiirs

_
Free bindy Dingraen, equllibeiom of coneureent, pasaliel fomoes i plane, squiiiberom af genereal foroes 10 plane
equilibehurm oF Bt forosil Typed of beamst sinple snd conspound heama, rypw of londs types of xppons,

Frictions Innoduotion to fraeron, Law of frctan, spplicoton of friction on Blotss and tnddar, application 1o fiai-
el

it 111: Analysis of Stractares (07 tours)
Arinly ks of phane russes by mithod of jolig, anlysis of plane travses by method af section, cihles with supporss
it ime amd difforont level subjected 1o point bosls, Annlysis of simple pldne frame

Alndt 1V Kineématios & Kinetbes of Particle (U7 Hour)
Kinetatice of finear totlon, coritunt doceleniion, motlon under grvity, equationg of motlins in cttiesta

‘] pealh slrellviigens Tor gurvilidehr meition, fprolectile motin.
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Newlot's secotid Law pnd i applications ta restilinear mwfion, eurvillhess motion, and it roductivn fo witk
eretygy Briticiple and impoive momentam equution, direct and cernitral impsct. coefficlent of weatitutlon '- =

Hooks & Dihér Retoureo:

Text Bonks:
| Vedtir Methilliits for Lrgineers STATICS - Beer-& Johonton, Tuta MiGrawhill Pabileations, 12* Editian,
[2018)

2. Weume Mechanios for Enginests DYNAMICS - Beer £ Johnsiom, Tty MeGrawtill Publications | 2%
Edilion 218}

1. Enjincerine Mechnnios: Sintdcs sl Dynaimies - A, K Tagiil] Uhitiedh Publiewions, 11™ Edition, (J000)
4, Fngineeriy Misshinitis- Piaviiat | Newnge Pdblicatod, 8% Edition, (2017)

Referenve Hoaks:
1. Fongineering Meshanics -Singer Harper & Toe, Hill Pihilshers, 3" Bulition, (1975)

2, Enyinecring Mechanics - Meriam snd Crage , Wiley Publicatlons, 9" Edition, (2020)

3. ngineering Machanics - Timmslenka and Yousge. MeGmyw Hill Publications, 5" Eufition [2013)
4. introduction of Ergineseimg Meckanics 2 Rujabek i wd G Siinkilranibics i i,

Wikees Publications, 1" Bdien, (2011)

5. Enuineering Meshunics- RS, Khiirinl, § Chand Publisations. 3* Edition, (201%)

Lakeeatory Course

Gultlelines for Instructor’s Manial

An imsdruction mamiml Wil sim, ohjective, appiratis, procedive and calculutions o be perfommad for each
expenment to be provided for students called as Lab Mutuol Bty yeir probileim for msigomen should be
changed 1t is advisahle v give differen datz to -Lﬁ'l’l'h:lm-hu’d;hu.

Guidelinis for Studeat's Lab Jowrnal

Joirtial dhisidhd Be Traewd writton Guidelines for Lab 'W Assessment Esch anid every experimant shivild be sseasod
and givesid riark out of 10 Pinally. the marks can be copreerted an por Even i L sintie.

Supyested Lin of Laboratory Experiments/ Assignments
T werifly the Laww of polygon f fisrses by itairiiy ntiversal tosce taltle.
2. 'To determing support resction wf esntilever tr sipeply supponed beius uxing benmm dppafitis.
3, Devermine the coeffigient of friction i belt
4. To study the cursilinear motion of e prticle.
51 Detetinitie the coelTicion of rewitaten using $ifferat matorials
& Deighinilie ilie resttiods nt gippair (e e oded simaly sppomied trss.
Activits:
Asslimment of ihinfinn five prablenl on every unil 1o b sdlved duaring prictical,

or ¥ | i v O
Co 0il tor -1 PAC-2 Dept. Autonamy Cornlinator. - —BOS Chairman

for.
et BARS
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CO25101 : Fundamentals of Programming Language

Examination Scheme:
Teaching Seheme: Credil: 03 CAA: 10 Marks
TH: 02 Hrs./Week TH Credit: (2 ESE: 60 Marks
PR Credit: {1 1'W: 30 Marks
PR: 02 Hrs./Week: |

Prerequisite: Basic Knowledge of Computers.

‘Course Objective:

¢ Leamn the structural components of a ¢ Program

Develop Problem-Solving Skills Using €

Learn data striuctures like arriys and structires to obtain solutions Lo solve the problems,
Learn concepts of modulpr programming to design the solutions to the problems,

- Course Outcomes: |

I, Develop C programs ulilizing variables, operators nnd expressions effectively

2. Implement C programs wsing decision-making constructs, and looping mechanizms 1o solve
compulational problems efficiently.

3. Thilize wrrays, strings, and structures in' C programiming to develop eflicient and structured solutions.

4. Apply modular programming using function.

1 Course Contents

pig of Course Oufcomes for Unit 1 COoi

COUNIT INTRODUCTION TO C PROGRAMMING 06 Hours

Overview of C: History and importance of C, Stritcture of C program, executing a C program, Algariihms,
flowchurts

Constanty, Variable and Data Types: Keywords and Identifiers, Constants, Variables, Data types,
Declaration  of  varighles,  Assigning  values to  varigbles, Defining  symbolic  constants,
Input and Output Operatipns: Input output statements,  Formatted input.  Formatted output
Operators and Expressions: Introduction, arithmetic, Relational, Logical, Assignment, Increment and
Diegrement and Bitwise operators, Arithmetic expressions, Evalustion of expressions, Precadence and
Associntivity of operators, Type conversions in expressions

Mapping of Corse Ouicomes for DRIl —cor

UNIT 11 I : CONTROL STRUCTURES [ DTHours
!

Decision Making and Branching: Introduction, Decision making with IF statement, Simple IF statement. |-
Flse statement, Nested if-else statements, The Switch statoment. The Conditicnal operator, The golo

slalement.
Decision Making and Looping: Introduction, The for stawement, ‘The while Staterent, The do-while

statement, nested loops, break and continue statements




INIT 1u ARRAY AND STRUCTURE |'_ 08 Hours
Characteristics of an array, One dimension and two dimensional arrays, concept of multi-dimensional arays,
Array declaration and Initialization, Operations on Arrays. Character and String inpuVoutput and String
related operations, Tntroduction and Features of Structures, Declaration and Initialization of Structures; array
of structures.

- Mapping of Course Outcomes for Unit IV e o4
UNITIV | FUNCTIONS " 07 Hours

|
Concept and need of functions. Library functions: Math functions, String handling  flinclions.

User defined functions - function definition, functions declaration, function call, scope of variables - local
variables, global variables, Function parameters: Parameter passing- call by value & call by reference.

I

 Books and Other Resources i

Reference Books:
I Kernighan B.W and Dennis M. Ritchie, “The C Programming Language”, 2nd Edition,
2013, Pearson Education Indix, ISBN: 978-93-1254-944-9,

2. Byron S. Gottfried.” Schaum's outline of theory and jroblems of programming with C* 2nd
Edition, McGRAW -HILL , ISBN 0-07-024035-3

3. Pradip Dey. Manas Ghosh, “Programming in €, 2nd Edition, 2018, Oxford University
Press, ISBN: 978-01-9949-147-6,

4. Yoshovant P. Kanetkar, “Let Uls C7, 16th Edition, 2019, BPB Publications, ISBN: §78- 453.
BT28-440-4,

3. Jacqueline A Jones and Keith Harrow, “Problem Solving with 7, Pearson Education,
ISBN: 978-93-325-3800.9,

References :

. hug:mww_smijlunight.mnﬂcmvm-icw-u!lu.ahg

* _hitpsiifwww. tutorialspoint.com/cpropramming
MOOCs Courses link:

o htip:/nprelacin/courses/ |06 105085/2

s htip://nptel.ac.in/courses/ 1 06 104074/ 1
hitps.//mplel ac.in/courses [ 16/105/106 105171
_ e httpsinptelac infcourses/ 06/ 106/ 106 | 062 127
' Guidelines for Term Work Assessmen :
Term work assessment will be bused on overall performance of 1aboratory ussignments performed by d
students: Each Laboratory assignment assessment will assign seade/marks hased on parameters, such ns
fimely completion, performance, efficient codes, and punctuality,




Guidelines for Practical Examination :
Problem suements will be fuormed based on assignments and performance will be evalunted by Internal and

External Exuminer. During practical assessment, maximum weightage should be given o satislactory
implementation of the problem statement. Relevant questions may be asked at the time of evaluation to test
the student's understanding of the fundamentals, effective and efficient implementation,

(Guidelines for Laboratory Conduction :

Operating System recommended - 64-bit Open source Linux or its derivalive

Programming tools recommended: - Visual Studio Code.

1. Write a program that takes a student's marks as input and assigns a grade based an the following
criteria:

Grade: Digtinction If per>=75
Grade: A 1f per>=60 and Per<75
Grade: B 1f per>=55 and Per<60
Grade: Pass >=40 and Per<53
Grade: Fail if per<40
2. Write C Program to print following patterns using loops.

L B
LR N
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3. Write a program to check whether the number is & prime number or not.
4. Write C program to find the largest and smallest element from an aray.
5. Wrire C program to perform addition, transpose and multiplication of two 3X3 matrices using Twoy
Dimensional Armay.

6. Create a structure called "Student” with members name, age, and 1otal marks, Write » C program (o)

Input data for five students and display the inlormation.
. Write C program to perform following operations without using standard string functions.

i} Caleulnte Length of given string

it) Print string in the reverse order.

itt) Copy anc siring to other

iv) Concatenation
8. Write a function to find the factonal of the number
9. Write a finction to search an elemen) from the arrey.
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§ C0O25102 : Introduction to Python Programming
Examination Scheme:

Teaching Scheme: Credit: 02 Course Activity: 10 Marks
TH: 01 Hrs./Week TH Credit :0] Term Work: 50 Marks

R Credit :
pR: 02 Hrs./Weck PR Cradit .01

Prerequisite: Students are expected fo have a good understunding of basics of Programming and Problem
Solving

" Course Objective:

e Tounderstand and implement various data types and structures in Python,

e Toimpart knowledge about problem-solving techmigues using Python.
Tao familiarize students with daia types, operators, control-structures, functions, and modules.
To enhance skills in handling data structures, strings, and [ile operations.

Course Ouicomes:
At the end of the course, students will be able 1o:

CO 1: Tmplement Python programs using varinbles, data types, and inputoutput functions.

CO 2: Apply operators and control structures tike loops and to solve problems.

CO3: Apply functions, including recursive and lambda functions, and reguiar expressions for pattern matching.
CO4: Implement Python programs using data structures like lists, tuples, sets, und dictionaries, and string operations,

Course Aclivity:
The course coordinator should identify relative and innovative activities for course activity, Below are some

suggested course activity for course coordinator
1. Mini Project using Python
2. Quiz in Python
3, NPTEL course on Python

Course Contents

Mapping of Course Outcomes for Unit I Col
UNITI ‘ Introduction to Python Programming [ 02 Hours

Program Design Tools: Algorithms, Flowcharts, Basics of Python Programming: Writing and executing
Python program, Literal constants, variables and identifiers, Data Types, Input operation, Comments,
Reserved words, Indentation.

Mapping of Course Outcomes for Unit IT cO2
UNITIL Operators, Expressions, and Co ntrol Structures 04 Hours

Operators: Arithmetic, Relational, Logical, Assignment, Bitwise, Identity, and Membership Operators,
IE;xprﬁSil.‘mﬁ and Operator Prevedence, Conditionnl Statements: if, if-else, nested if-else, Looping Consiructs:
for, while, nested loops, Control Statements: hreak, conlinue, pass.

Mapping of Course Outcomes for Unit T11 CcO3

| UNITIN Functions and Regular Expressions [ 03 Hours

1[Puge



Functions: Definition, Cali, Scope, Lifetime, Argument Passing. Retum Statements, Recursive Functions, Lambda
I;anun}rmuus} functions, Regular Expressions: Introduction, Pattern Matching, Functions, Metacharacters,

Mapping of Course Outcomes for Unit IV CO4
UNIT IV Data Structures and Strings U3Hours

[ists, Tuples. Sets, Dictionaries; Definition, Operations, Built-in Methods, String Handling: Creating,
Indexing. Slicing, Built-in Functions, String Methods, List and Dictionary Comprehensions, Introduction to
Files and File Handling (Text and Binary Files). B
Books and Other Resources

Text Books:

1. Resma Thatejn, “Python Programming Using Problem Solving Approach”, Oxford University Press
2. R. Nageswara Rao, “Core Python Programming”, Dreamtech Press

Reference Books:

1. Fabrizio Romane, "learning Python: Learn to code like a professional with Python — an apen-source,
versatile, and powerful programming language”, Packt Publishing, 5th Edition, ISBN-13: 978-
1789955750,

2. Paul Barry. "Head First Python: A Brain-Friendly Guide", O"Reilly Media, 2nd Edition, ISBN-13:
§78-1491519538.

3. Martin C. Brown, "Python: The Complete Reference”, MeGraw Hill Education, 1st Edition, ISBN-13:
078-9387572042.

E-Resources:

|. Programming, Data Structures and Algorithms Using Python-

hnps:/onlin ecourses.nplelac.in/noc24 csdSipreview

2. Programming in Python- hitps:/onlinecourses.sw ayam?2.ae.infeec2? esll/preview

3. The Joy of Computing using Python 1T Ropar- hitps:/fonlinecourses nplel acin/no 4 _es37/preview
Guidelines for Term Work Assessment:
Tetrn work assessment will be based on overall performunce of Laboratory assignments performed by
students. Each Laboratory assignment assessment will assign grade/mirks based on parameters, such as
timely completion, performancs, efficient codes, and punctuality.

Guidelines for Practical Examination:
Probiem staternents will be formed based on assignments and performance will be evaluated by Internal and
External Examiner. During practical assessment, maximum weightage should be given sutisfactory]
implementation of the problem statement. Relevant questions may be asked at the time of evaluation to test
(he student's understanding of the fundamentals, effective and efficient implementation..
Guidelines for Laboratory Conduction:
Use of open source software is encouraged. Basaed on the concepts learned.
| Operating System recommended :- 64-hit Open source Linux or its derivative Programming

Practical Assignments (Any 6)
1. Write a Python program that accepls user input and identifies its data Type (int, float, string, complex, ofc.),

2. Implement a Python program that checks whether 2 given number 15 prime or nat.
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. Write a python program that necepts a string from user and perform following string operitions- i Caloulais

To accept student’s five courses marks and compute Iis/her result. Student is passing If he/she scores marks
equal to and sbove 40 in cach course. If student scores aggregate greater than 75%, then the grade is distinction)
If apgregate is 605= und <75 then the grade if first division. If ageregate is 500= and < 60 then the grade Is
second division. L aggrogate is 40== md < 50 then the grade is third division.

To check whetlier inpul pumber fs Armstrong number or not. An Armsirong number is an integer with thres
digits siuch that the sunm of the cubes of its digits is equal to the number itself. Ex. 371.

Write a Python progrsm fo ¢heck the strength of a password using conditions {length, digits, and uppsrcase,
special charncters),

To simulate simple oalowlator that performs basic tasks such as addition, subtraction, multiplication and division
with special upm:ﬂliun‘l like computing x™y and x!.

Generate the Fibonacgl serles up to a given number using both loops and recursion.

To aceept the number gnd Compite &) square root of number, b} Squate of number, ¢) Cube of number d)

for prime, d) factarla) of pumber &) prime factors

Write a Python m lﬁll performs operations on a list — add, remove, sort, reverse, and find the mincmimm
and minimum values,

lemgth of string L. String roversal iil. Equality check of two strings fii. Check palindrome i, Check substring.

cor| ” 9 4 i . . i i - - 2 3 2 2
cz| . | 5|4 lalz2]-1-1]- & |l = -l 213 | 2|2
-CO.'! 3 3 | 3 7 | 2 - - 1 I : : 2 3 2 2
cod 3 2 3 i 3 - - l 1 - - 1 3 J 3 2
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HS525101: Communication and Professional Skills

F.Y. B. Teeh (Se-1 and Sem-11)

Evaluation Scheme:
Teaching Scheme: Credits: 02 Term Work:s 30 Mirks
Th: 2 Hr.f Week Orad Testz 30 Marks

Course Objectives:
1. To communicate well usmg meamngfil sentences (or conversation or speech
2. To comprehend communication process and write effectively and enhance formal
cUrmmuealion
3. To ncquire better preséntation skills and participate m haalthy discussion: both formal
and informal among peers
4. To be confident in facing interviews, acquinng professional skills and be industry ready

Course Qutcomes: On completion of the Course, lenmer will be able to:
CO1: Communicate with ther peers and professionals confidently.
CO2: Tnderstand How 1o analyse their personality using SWOC annlysis rochmgue.
CO3: Develop presentation and participate in group discussion.

CO4: Understand and implement stiquette in workplace and in society at large,

Course Contents
Unit 1:  English Grammar énd Linguistic Competence Building [07 Hrs.]

Tenses in English, Modal Auxilury Verbs, Enhancement of Word Power, Essentials of

Pronuncintion m English
Unit 11: Language Skills and Presentation Skills Enhancement |07 Hrs.|

Listening, Speaking, Reading and Writing, Making an Effective Presentation, Group
Digcussion: Dos ind Don’ts of Group Discussion

Unit TI:  DBusiness Writing {07 Hrs.|

Leiter Writing, Resume Writing, Report Writing, Emal Writing




Unit IV:  Job Readiness {07 Hrs,|

Professional  Euguette; SWOC Analysis, Types of Interviews, Interview Skills, Mock

Hiterview, Facing an Interview

«  LEvaluation Scheme

e  Term Work: 30 Marks—['erm work will be evalunted based on individual and group
nctivities designed like group discussion und presentation.
o Oral Test: 30 Marks

Textbools:
o Lffective Communicotion Skills, Kulbhoshan Kumar, Khanna Publishing House, New
Delhi, 2018,
o Communication Skifls, Pashpa Lata and Sanjay Kumar, Oxford University Press, 2015,
o Communication Skills for Technical Srudents by T. M. Farhatullah, Orient Longmen, 2002,
o Communication for Business: A Practical Approvck, Shivley Tailor and V Chandra,

Pearson, 2010,

Reference Books:

o Corparate Commitnicatiun, Jashri Jethwaney, Sage, 2018,

o Written Cotvmaication’in Englivh, Saran Froeman, Oriont Longman, 2010.

o Rupiness Correspondence and Repors Writing, R C. Shamin and Krishing Mohan, Tatd
Meliraw H_i'lt, N7,

® A Foundation Conrse in Humian Values and Professionad Ethics, R R Gaur and R Sangal
and G P Baponn, Excal Books, 2010,

o Funetonal Grammuor anid Spoken and Written Conmmunication o English, Rikram K Das,
Ortent Blackswan, 2006,

e 77 Wuys to Perfect Your Commumcations Skills: Enhanging Your Personal. and
Profossional Relotionships, Frank H Leone, 2020,

e MHandbook of Provunclation of English Words, § Sethi, Eastern Beonomy Edition, 2010,
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T FY B, Tech

| Subject Name: Art and Culture  Subject Code: 11525103

Teaching Scheme: Crediangs Exaimination scheme: _
PR . 55
|I‘TL 04 Hrs.Week ' TW: 50 Marks

Introduction:

Cocurricular aetivities like musie, arl, diama, and elubs lelp students discover i tevelop
their passions, creativity, and talents. Engaging in activities outside the classioam can seduce stress
and mental fatigue, helping students maintain better focus in their studies.

1. - -
Course Objectives:

|. Tointroduce students to varipus co-curricular activities acrass music. dance. theatre. lilerature.
fine arts, and applied ans, emphasizing tweir significance in holistic development.

2. Toprovide hands-on cxperience in performing and creative asts, includiig singing. imstrumental
music, dance, drama, litsrary events, and art & craft activities, enabling students 1o develop
skills and confidence.

3. To encourage active participation in clubs and competitions, fosteting teamwork.
and ereatlvity in both individual and group settings.

4. Toenhanee students’ ability 10 express themselves through performing arts. liery fetivities,
and digital média, improving communication and presentation skills.

eatlership.

Course Qutcomes:
On completion of the course, leamer will be able to -

CO1: Express themselves creatively,

CO2: Demonstrate teamwork, otganizational skills and collaboration with peers,

C03: Develop a deeper understanding of storytelling through movernent, acting. and visunl ans.
CO4: Enhance experiential leaniing through use of technelogy for ef fective communicution

COS5: Utilize acquired skills in cultural, artistie, and literary felds for carecr development. socil
engagement, and lifelong leaming.

2025.26 4
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Course Contents
Unit Iz Introduction to Co-curricular Activities (6 11rs.)

Types, Theory (of Music, Dance, Theater, Literary, Fine Art, Applied and Other Forms). Prosmmmes
and Competitions. Benefits, Professional Aspects

Unit I1: Performing Activities (16 1lrs))

() Music and Singing: Singing and Instrumental (Percussion Group: Kevboard, Tabla, Flute et ) and

String Group: (Tambora. Veena. Guitar, Violin, Banjo etc.), Folk Type: Datali. Extan. Dholk,

Types: Classical, Semi-classical, and Westerns

(b) Dance: Types: Classical, Semi-classical. Contemporary

(¢) Theater: Drama. One-act-play, Mono-act, Skit, Mime. Mimicry.

(d) Literary: Poetry, Elocution, Quiz. Debate

(e) Art and Craft and Fine Art: Drawing. Painting, Rangoli. Cartoonmg. knitting. Weaving,
Embroidery. Quilling. Paper Folding, Clay Modeling Tauoo Making Photwgraphy, Videographs. |

Digital Art (Related to Computers, Media) 1
(1) Other Activities: Gardemne. Cooking. stc. [
Unit 111: Post Activity (4 1Trs.) |

Report preparation/ performance video/ Participation/ Group Activities/ Professlonal Certification, |

Term work: Guidelines for students |
Student must join anyone of the clubs mentioned in the syllabus and perform activitics on given theme
in group or asan Individual.
Activities assigned by the club teacher should be completed by the student under term wark Lo
continuous assessment.

Guidelines for Laboratory -Term Work Assessment:

|. Thedistribution of weightage of Term Work marks should be wformed to students beforz stan
of the semester.

|k
"

Student progress should be observed on a continuous basis. At frequent intervals studants are |
expected to inform about their progress/lagging. At the end Competitions/cxum will be condiscted
as o part of Term Work assexSment.

.- E ™ g |
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1 Vidya Pratishthan’s
% Kamalnayan Bajaj Institute of Enginecering and Technology, Baramati
(Antonomous Insfitute)

First Year Engineering (2025 Course)

BS25102 - Engineering Mathematics-11
(Ordinary Differential Equations, Integral Calculus and Statistics)
Examination Scheme

Teaching Scheme s A In-Semester: 30 Marks
Theory: 3 Hours/Week Credits End-Semester: 60 Marks
Tutorial: 1 Hour/Week 03+01=04 Course Activity: 10 Marks

Term Work: 30 Marks
Prerequisites:

Differentintion. lotegration, Differential Equations.

Course Objectives:

To help the students with mathematical modeling of physical systems using differential
equations advanced techniques of integration, tracing of curves, multiple integrals, and their
applications. The aim is to equip them with the methods to undesstand ndvanced-level
mathematics and its applications that enhance thinking power, which is useful in their

diseiplines.

Course Outcomes (C0s): The students will be able 10

CO1: Solve first-order first-degree differential equations using suitable methods.

CO2: Apply the concept of differential equations for various physical systems such as Newton's
law of cooling, clectrical circuits, rectilinear motion, mass-spring systems, and heat transfer.
CO3: Represent, visualize, and analyze Statistics data and learn basic concepts of probability.

CO4: Evaluate definite improper intograls using techmiques like Gamma, Beta function, DUIS,

and Error functions.

C'O5: Sketching the curve of & given equation and measuring the arc length of various curves.

CO6: Evaluste multiple integrals and apply them to caleulate area, volume, Center of gravity,
and moment of inertig.

Course Contents

Unit 1: First Order Ordinary Differential Equations (07 Hours]
Formation of Differential Equation, Exact differentinl equations, Equations reducible to exact
form. Linear differential equations, Equations teducible to linear form, Bernoulli’s Equation.



Unit 2: Applications of Differential Equations (07 Hours]
Applications of Differential Equations to Orthogonal Trajectaries, Newton's Law of Cooling,
Kirchhoff's Law of Electric Circuits, Rectilinear Motion, One Dimensional Conduction of Heat.

Unit 3: Statistics and Probability [07 Hours]
Importance of Sttistics in Engineering. Data Types, Measures of Central Tendency and their
Applications. Probability Theory. Classical definition, Sample Space. Conditional Probubility,
Bayes Theorem, Applications.

Unit 4: Integral Calculus [07 Hours]
Reduction Formulae, Beta and Gamma functions, Differentiation under Integral Sign and Error
functions.

Unit 5: Curve Tracing ({07 Hours}
Tracing of Curves Cartesian, Polar and Parametric curves, Rectification of curves.

Unit 6: Multiple Integrals and their Applications (07 Hours]
Double and Triple integrations, chunge of order of integration, Applications to find Axes,
Volume, Mass, Centre of Gravity and Moment of Inertia.

Textbooks:
1. Higher Engincering Mathematics by B. V. Ramana 1st ed (Tata Megraw Hill, 2011)
2. Applied Mathematics (Vol. | & Veol. IT) by P.N. Warlikar and JN. Wartikar
(Pune Vidyarthi Griha Prakashan, 2009.)
3. Engineering Mathematics: A tutorial approsch by Ravish R Singh and Mukul Bhott
(1st ed. MeGraw Hill Education India Pvt Ltd, 2013)

Reference Books:
1. Higher Engineering Mathematics by B. 5. Grewal (441h ed: Khanna Publication, 2019).
2. Advanced Engineering Mathematics by Erwin Kreyszig (10th ed: Wiley India, 2023).
3. Advanced Engineering Mathematics by Peter O'Neil (8th ed: Cengage l.caming, 2024)
4. Schaum’s Outlines: Differential Equations by Richard Bronson and Gabriel B. Costa.
5. Schaum’s Outlines: Caleulus by Frank Ayres and Elliott Mendelson.
6. Fundamentals of Mathematical Statisties by 8. C. Gupta.and V. K. Kapoor

(Sultan Chand & Sons, 2020)

Guidelines for Tutorial and Term Work:
1. The tutorial for the subject shall be engaged in a minimum of three batches
(Batch size of 23 students maximum) per division,
3 Term work shall consist of six assignments, and on cach Unit-1 to Llnit-6, and is based on
Performance and continuous internal assessment.
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BSI5104: Engineering Chemisry
“Teaching Scheme: | Credits:03 | Examination Scheme: |
— Course Activity: 10 Marks |
_ End-Semester Exam: 60 Marks
| #R: 02 Hrs/Week | Term-Waork: 30 Marks
Prerequisite Conrges:

Enowledge o woler and pollution, periodic fable, Tirntions- volwmetric analvss, structure
property relationship, types of erystals, dassification aild properies of polymers, knowledge of
fugls, dectromagnétic radimions, cloctrochemical sories and corrogion

Companion Course, if any: Laboratory Practical

Courne Ohjectives:

I To understand technology involved in the anaivsis of water for improving it quality as a
commodity by purfication

2 To understand the {undamentals of corrosion with ity mechansms und study preventive
methods for cormeston conmral.

3. To understand chemistry of engineering materiale and leamn the importance of speciality
polvmers and nanomuatenal.

4. To study conventional and green {uels with respect to their composition, properties and
applications and 1o explore emergy storage technologes in buttenes.

Course Oulcomes

On completion of the course, leamer will be abie 1o

CO-1: Applv thair knowladgs 10 real-world water quality challenges and treatment solutions

CO-2; Explam causes of cormosion and methods used for mimmizing cormosion along with
finishing of metnls with technological impoitines

CO-3: Mustrate the knowledgs of advancad engmeering malerials for vanous enginearing
applications on the basis of stucture and properties

CO-4 Assess fucls and evalunte the potentinl of different energy sources for future
applications alang with energy stornge. 75
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Course Contenis
Tlmit T: Water Treatmesd (7 Trs)

impurities in water (Suspended, Biological & Dissolved chemicals), Hardness of water-
Types, Units (no conversions) & Numencals, Analyas of waler: alkalinity, hardness (EDTA
method) MNumericaly Wator Softening methods: Deminerplizition, Flectmfialysis and
Reverse Osmosts method.

LUnit IT: Corrosion and Corresion Control {T Hrs)

Introduction. Types of corrosion — Dry and Wet corroston.  Natere of oxde films and
Pilling-Bedworth’s rule. Mechanism of Dry and wet comosion, Electrochemical theory of
wet corrosion — galvanic cell corrosion, differential seration corosion, Factors mfluencing
rale of corrosion: nature of metal, nature of environment. Methods of corrosion control
and prevention: Metallic contings and s fypes, surface preparation, methods to apply
metallic coatings - hot dipping (galvamzing & tnning), metal cladding and electroplating

Unit 111: Engineering Musterials: (7 Hirs)

Polymers: Introducbon, Classificanon of polymers, Thermoplastics and Thermosets,
Polvmer termmologies, properties of polymers Crystallimty and  Glass transition
temperature. Speciality Polymers: Introduction, Structure, properties and applcations of the
following polymers- Bindegradable Polymers: Poly lactic acid (PLA) and Polyhydroxy
Butvrate Valersts, PHEV Polymer composites: Fiber remforced plastic (FRF)- Carbon
renforced polymer composite. (Introductery part of Folymer must be given for seli-
preparation)

Nanomaterialy: Definition, Imipottance of napomaterials Classification with examples.
Quantium dots’ Definition, difference between Nanomaterinls and quintum dots, Synthesis
of Métal, Metal oxide and Metsl Sulphide nanomatenials by Co-Precpitation method.

Unit IV: Renewable Energy Sources (7 Hiry)

Imtroduction {definition, clagsification of fuels and choracteristics of an iden) fuel), Calorific
value (CV): Higher calotific value (HCV) and Lower calosific value (LCV), Green Fuels:
Introduction to Power wloohol and Biodissel Preparatign neactivine, properies, advantnges
and disadvantages of Power aleohol and Biodiesel. Tlstirogen gas as o funure fuel: synthiesis
by Steam reforming method, difficulties in the stornge of hydrogen (gas-Ligud and Physical
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forms), Batteries: -0y Fuel Cell, Solar cell and Li-ion Batfery- Prmcipal, Construction
and Worlking with applications

Baooks & Other Resources:
Text Booko:

1. Engnesnng Chemmstry, Wiley India Pyt Lid
2 Engineenng Chermstry by O, G Palanna, Tata McGraw Hill Education Pyt Lad
3 Texthook of Engmeenng Chemisty by Dr. 5.8 Dara, Dr 5§ S Umare, § Chand &
Company Lid
Reference Books:

I. Basic Concept of Analytical Chemistry, Zed, 5. M. Khopkar, New Age-International
Publisher.

2. Recent trends in Fuel Cell Sciente and Technology- Suddlsatwa Basu, Anumays
Publishers. New Dalki

3. Polymer Science, V. R Gowarikar, N V. Viswanathun, Jayadev Sreedhar, Wilsy Eastern
Ld.

4 FW. Billmever, Text Book of Polvmer Science, Johin Wiley & Sons, 4" Edition, 1999,

5. Principles of Phvsical Chemistry, B.R Puri, LR, Sharma & M.S. Pathanin, S, Nagin
Chand & Co., 41" Edition, 2004

6. Instrumenial Methods of Chemical analysis, V. K. Ahluwalia, Springer Nature publisher
{ehook)

Guidelines For Laboratory - Term work Asscssment:

L The distribution of weightags of term work marks hould be informed o students belore
start of the semaoster.

2 Tem work assessmend should be on conmtinuous basis, Al Feguent mtarvals studenls we
expected 1o miorm aboyt their progress/lagging

Guidelines for Laboratory Cémiuciion:

I© DO's and DONT'S, along ‘with precaunions, ore need o be displaved s prominent
location m the lnborutory:

z Students should be informed ashow DO'S mﬂﬂTMpmuﬁum before performng,



LIST OF PRACTICALS [Any 10 (9+1) to be performed by the student|

. To determine hardness of woter by EDTA method.
To determinz alkalinity of water,
To determme strengih of strong acid using pH meter.
Titrution of & strong acid with strong base using conductuvity meter.
To determing molecular werghUradius of mecromolecule polystvrene/ polvvimyl alcohnl
by viscosiy medsurement
6. Determination of fixed carbon content of conl by proximaie analysis,
7. Study of corrosion of metals in & medium of different pHL
8. Estimation of percentage of iron in the. given rusl solution wsing standard Potassium
Dichromate solution (External mdicator method).
9 Electroplating of copper on znc/iron plute.
10. Suponification/acid value of a1l
11. Te Determne Chlonde content of witer by Mohr's mathod,
12 To determine maximum wavelength of absorpuon of CuSOWFeS0y KMnO,, verify
Besr's law and find unknown concentration of wven sample.
Demonstration Experiments:
13. Synthesis of Conductmg Polyamime from Amline by Chemical Oxidative
Polyvmenzation and Conductivity meagurements.
14 Study of pH sensitive Keto-enol tautomerism in curcumin (Turmenc)

L
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Subject: Basic Electronics Engineering (ET25101)

Examination Scheme
Caourse Activity: 10 Marks
End - Semester: 60 Marks
Term work: 30 Marks

Teaching Scheme:
TH: 02 Hrs. /week Credits: 04
PR: 02 Hrs, /wenk

Course Objectives:

* The principle of electronics and working principle of PN junction dicde and special
purposs diodes.

» The functioning of transistors llke BJT, MOSFETs and OPAMP.

» Basics of various logic gates, digital circuits and their applications.

»  Working and functions of various electronic instrumants.

*  The operating principles and applications of various active and passive sensors.

e Basic prirciples of communication systems:

Course Outcomes: On completion of the course, the learner will be able to—

CO1: Know the working of the P-N junction diode and its circuits.

CO2: Understand the working of BJT & MOSFET, their charactaristics & compare.

CO3: Bulld and test digital circults using universal/basic gates and flip-flops,

COM: Select sensors for specific applications. Describe the basic principles of communication

systems.

Course Contents

Unit I: Introduction to Electronics and Diode Circuits (06 Hrs.)

Evolution of Electronics. Impact of Electronics in industry and society. Introduction to active
and passive companeants,

P-N Junction Diode and applications: P-N Junction diode: construction and its working in
forward and raverse bias condition, Vel characteristics of P-N junction Diode. Dicde
Applications; Diode as a switch, Half Wave Rectifier, Full wave canter taps and Bridge
Rectifier, \

Special purpose diodes: Zener diode, Light Emitting Dicde (LED) and photo diede along
with V-1 characteristics and their applications.
Unit I1: Transistar and Op-amp (06 Hrs.)
Bipolar Junction Transistor: Canstruction, type. Operation, Different configurations of
BJT, operating regions of BJT, input and autput charactenstics in CE configurations, DC
load line and.npc-mling point, Applications of BJT: BJT as switch, Common Emitter

Amgplifier.
Metal Oxide Semiconductor Field Effect Transistors (MOSFET): Construction, Types,

Operation, V-1 characteristics, Regions of operation, MOSFET as switch & amplifier.
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Operational nmpﬂﬁm

Functional block diagram of aperational amplifier, ‘

deal & practical values of performance parameters, Op-amp applications: inverting, Non-
inverting amplifier

Unit Il Number System and Logic Gites (06 Hrs.)
Number System: Binary, BCD, Octal, Declmal, Hexadetimal and their conversions, Signed
and unsigned numbers, Binary arithmetic, Binary subtraction using 2's complement Boolean
Algebra, De-Morgan's theoram,

Basic Gates: AND, OR, NOT, Universal Gate: NAND, NOR, XOR, XNOR.

Logic Circuits: Half adder, Full adder, Flip Flop's - SR, JK. T and D.

Intreduction to Microprocessor and Microcontrolier {Only block diagram and explanation).
Unit IV Sensors and Communication Systems (06 Hrs.)

Active [Passive Sensors, Sélection' Criteria /Characteristics of sensor, Motion Sensors (LvDT,
Accelerometer), Temperature Sensors (Thermocouple, Thermistor, RTD), Optical Sensars
(LOR). Mechanical Sensors (Strain Gauge, Load Cell, Pressure sensors),

Block diagram of loT-based Dats Acquisition system.

Communication Systems

Block Diagram, Communication Media: Wired and Wireless, Electromagnetic Spectrum,
Cellular concept, Block dlagram of GSM system,

Books and Other Resources:

Text Books:

L Thomas. L. Floyd “Electronics Devices™, 9 Edition, Pearson (Lnit L, 11)

2 RP. Jain, "Modern Digita! Elactronics”, 4" Edition; Tata McGraw Hill (Unit 111

3. H.5. Kalsi, "Electronic Instrumentation”, 3% Edition, Tata MeGraw Hill (Unit IV)

4. 0. Patrnabls, "Sensors and Transtlucers™, 2 Edition, PHI (Unit V)

5. by Kennedy and Davis “Electronic Cammunication Systems”, 4% Edition, Tata McGraw
Hill (Unit VI)

6. M. Schwartz, "Mobile Wireless Communication”, Cambridge University Press (Unit VI)
Reference Books:

1. Themas, L. Flayd, "Digital Fundamantals”, 11 Edition, Pearzan

2. 1. Schiller, “Mobile Communication”, 2 Edition, Pearsan

3. 5 Saloman, "Sensors Handbook", 2 Edit'on.

List of Laboratory Experiments/Assignments

1. | Electranic Components: Study of Active and Passive components.

Measurements using viarious measuring equipment:

—y

h

a) Sot up CRO and function ganerator for measurement of voltage, frequancy

sScanned with Camscanner



b) Measure vollage, current and resistance using a digital multimator

—_—

— —

Mode Characteristics
‘_'_;.1\',1, chatacteristics of PN Junction diede
Rectifier circuits:
Implement halfawave, fullwave and bridge rectifier using diodes

Frequency response of BIT
To plot the frequency response of the BJT amplifier. {Simulation)
Test and verify the truth tables of:
B | 2) Basic and Universal Gates (Study the data shest of respective 1Cs)
b) Hall and Full Adder _
Case Study any one of the clectronic appliances (Microwave oven, AC, TV, Mohile,
‘Washing Maching) with block diagram, specification etc.
| 6. | Study of transducers/sensor (Any3) |

-
I
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BOS Mechanical Engineuring

FYB: Tech (Sem-[ and Sem-I1)
ME235101- Engineering Graphics (2025 patiern)

Teaching Scheme: Credit Examinution Scheme:
TH : 02 HriWeek 03 (TH: 02, PR:01) CAA: 10 Marks
PR : 02 Hr/Weck End Sem: 60 Murks
TW: 30 Marks
|

Engineering Griphies is o Fmdunsntal subject In englneering that involves creating ond
interpreting  grophicn] repressrations of ebjects, designs, snd sysiems. U serves ps a
coynmunication toa] among engineers, designers, and other stakshalders in the engincering field,
It s considered as-a language of an engineer

Prerequisite: Basic trigonomery and nowiedge of basic drwing msromens
Course Objectives:
|. Tocommunicate design concepts effectively through graphical representation.
2. To Gain knowledge of vedic sections, thelr significance in engineering applications, and
methods of censtructing conic shipes,
3. Touseguire knowledge of devalonment of lnteral surfaces for aptimizing material usage.
4. To'davelop visualization skills twough sithographic and isumetrio projestions.
5. To make use of Computer Alded Design (CAD) safiware [or developing lechnieal
drawimngs.
Course Outeomes:
| O completion 6F the eoiirse, leamer will be able to;
CO1: Undorstand the need for engineering drmwing and design, dpplying sheet lavout; line
types, dimensioning; and projections of peints and lines In first and thind quadrans,
CO2: Construet engincering curves such es ¢llipses, parabales, hyperbolas, helizes, and
cyuloids using appropriate methods.
CO3: Develop lteral surfaces for solids like cones, pyramids, prisms, and cylinders, ppplying
industrial applications o these concepts.
CO4: Apphy arthographic projectlon principles, crenting necurate views from pietorid
representations using first and thind sngle prajection metheds.
C'05: Create jsomelric projections of simple and compouni selids using isameinc scales anil

copverting given arthographic views into isometric viows




BOS Mechamtcal ngiivering

|

Unit-1: Fundamentals of Engincering Graphics 16 Hrs |

Neaed of Engineering Drawing and design, Sheer ta}mul..' Ling types and simple geometrical
constructions, Dimensioning- Methods of Dhieqsionmng.

Projections of points: Theots of projectivos (reference plabe and auxiliary planes, first noud
third angle method of projectians), Projections of point only oo Grst and third quadrant with ull
possible positions.

Projections of Line: Projections of line [by first angie method of projegtion vnly | inclined to
lorizontd] plane, fromtal plane ind both ive oblique Tines, on reference and poxiliory plane, true
length of a line by rotation of & view and rotation of plane method, waces of lines /Note: no

application ariented questions)

Unit 2 - Engineering Curves and Development of Lateral Surfaces {8 Hrs.|

Esigineering Curves: Conie Section- Ellipse. Parabola and hyperbols by focus directrix aind
rectangle methed, Helix for eylinder, involute of a citcle, oycloid, and Archimedean spiral. [

Note: constrietion of tangent and normie!l is nor expected in exaninations]

latroduction 1o development of lateral surfaces and its ihdusiriel epplications, Draw the

development of lateral surfaces for cut sections of cane, pyramiid, prism, Cylinder ete.

Unit-3: Orthographic Projection |6 Hrs.]

Principies of Orthographic Projections, types of orthographic projections--First angle and third
angle projections, obtining orthogmphic projectiony of given pictorinl views by using first
ungle projection method wlong with sectionz| views, [Note: only full sectivnel orthographic

view I e owked for examimarion]

Unit-4: Isometric Projection [6 Hrs.|

Principtes of lsomelric projection - [someiric and natural Seale. lsometric views of simple und

compound solids, drawing isometric views from given orthographic visws.




BOS Mechanical Enginesring

Text Books:

1) Bhatt N and Panchal V.M, Elémentary Engincering Drawing. (Plane and Solid
Geometry), Charotar Publishing House, 53rd Edition.

7) Jolhe Dhinanjay. Engincering Dmwing with An Iotroduction to AwoCAD, Trin
MeGraw Hill Publishing Company Limited.5th Edition 2017,

1) K. Venugopul, XK. (2015), "Enginecring snd Graphics”. New Age International, New
Delh

4) Dhawan, R. K., (2000), *A Texibook Of Englieering Drawing”, 8. Chund, New Deihi

Reference Books:

1y Shab, M.B. & Rana B.C. (2008), Enginééring Drawing und Computer Grophics, Pearson
Education

2y Madsen, 1 B oand Madsen, D. A, (2016}, “Engineering Drawing and design”, Delmar
Publishers Inc.. USA

3) Rathsar, K., (2018), * A First Course in Engincering Drawing”, Springes Nuture
Singapore Ple. Lid,, Singapore.

4) NPTEL Course on Engineering Graphics and Design, ITT Delhi by Frof. Naresh Varmma
Datla and Prof. S.R Kale, Link: littps:/fonlinecourses.riptel ac.infnoc24_mel40prview

Practical Session (Term work assessment guidelines):
Disaw mirthimiim twis problums on eocl assignment ob the A3 size drawing sheet.
Suggested List of Laboratory Experimenis/Assignments:

Assignment 1: Diaw projection of a line and find Inelinatrons

Assignment 2: Construet any Enginesring Curve

Assignment 3: Draw the development of laterul surface of a solid! tuncated solid
Assignment &: Orthographic view of any machine element along with sectional view.
Assisnment 5: Draw [sometric view for glven ofthographic views,

Assipnment 6: Construet noy one nbove assignments uging CAD siftware (Print on A4 size

sheets)

Assignment T Write Autalisp Programme for any one 2-D drawing




BOS Mechanicul Euyingerag

List of Activities: (10 Mark Each)
1. Engineering Drawing Interpretation and Problem-Solving:

Activity: Provide studens with @ complex orthogrephic druwing and sk them to
gnalvze and interprel the missing views,

Investigation-Based Orthographic to Isometric Conyorsion:

Activify: Give students real-lile industrial companents (. & mechanical bracket, pipe

juing, ar valve body). They must crente both vrthographie und isomefric drawings of the
ohject,

Safety Symhol Representation in Engineering Graphics:

Activity: Students must research and sketeh enigineering safety signs & symbols used n
indistries fe.g,, hazard sigri, chemical safery symbals),

Case Study on Enviromuental Impact of Engineering Design:

Activity: Students analyze dn engineering drawing bof i indostrial lnyoul (eg. a
factory, chemical plant) 4nd identify possible epvieonwental & safely concerns. They
niust propose modifications for sustainsbility.

Team-Based CAD Modeling and Design Challenge:

Activity: In teufns, students design und model a simple mechanical/chemical equiprment

(e g, # mixing tuk, purip casing) using CAD suftware.

Course Cpardinalor

. @ N> @
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Examination Scheme:

Teaching Scheme: Credit: 03 Course Activity: 10 Marks
TH: 03 Hesi'Wesk TH Credit :03 In Semester: 30 Marks
End Semester: 60 Marks

Prerequisite: Students are expected to have o good undetsinding of basics of Programmirig and Problem
Solving

Course Objective:
*  Tounderstand the standard and shatruet dita represetiation mathods.

*  Toundersuind various data structares, opecationg on il und the memory tequirements.
¢ Toundesstand various dati searching and sorting methods:

Toundarstand varipus algorithmic stretegies to approaach the problem solution.

To be familiar with the structural imitations and benefits of using the duta

Course Outeomes:
1. Design algorithms 1o address programming challenges, choose the right strategy for cach application, and

assess time and gpace complexity
2. implement and manipulate one-dimensional and multi-dimensional ariwys und solve real-world problems using
them
Design und understand algorithms to implement various searching & sorting technigues
Develop problem-solving skills by levesaging stucks in ulgorithmic challenges and reql-life problem scenarios.
Develop probiem-solving skills by otilizing queve:based algorithms
6. Understund the lundamental concepts of pointérs und their uge in redl world problem solving

Course Activity :
The course coordinator should identify relative and innavafive activities for course activity. Below are some

suggested course activity for conrse coordinator
1. Mini Project using Data Structures
2. Seminar
3, Research Paper in Date Structures domain
4. NPTEL eowse on Data Structures

P

UNIT Inl‘.t‘uduﬂiﬂll to Data Stnmmm.- and Algorithms

Introduction: Dain siructure, Abstract Data Types (ADT), Data Structure Classifications: Linear and Non-finear,
Static and Dynamic, Persistent and Ephemersl datn structures

Algorithms: Introduction to algorithm, Charagteristics af algarithm, Algorithun design inols: Pseudo-code and

flovwchart

Lim:ur I]ala Strumma Umng Stqnantinl
Organization




Concept of Sequential Organization: Overview of Array, Array us an Absimct Dats Type, Opendions on Array,
Merging of two aruys, Storage Representution and thetr Address Caloulation: Row major and Column Majar.

Multidimensional Amays: Two-dimensional arrays, n-dimensional sy

bplmMutrlx Epme matrix: represenlulion using army, Spnm: malris ndl:Elt:ml Transpose of sparse v matrin
SouemsrUGD | €03

Searching: Search Technigues-Sequentinl Search/Lanear Search and Binary Search.
Surting: Types of Sarting-fntemal and Externul Sorting, Bubble Sort, Insertion Sort, Selection Sort, Quick Sort, Shell

Sart, Comparison of Sorting Methods.

".l ri‘llllt

Basic concept, stack Abstroct Duta Type, Representation of Stacks Using Sequentinl Organization, stack opgrtions,
Multiple Stacks, Applications of Stack- Expression Bvaluation and Conversion, Polish nolution and expression

conversion, Need Tor prefix and postfix expressions, Postfix expression evaluation,

Basic concept, Queue s Abstruct Data Type, Represention of Queus using Sequentinl organization, Queus
Operations, Circular Queue and its advaniages, Eluqug»ﬂusi:- concept, types (Inpot restrioted and Output restricted),
Priority Queve- Basie concept, types (Ascending and Descending ).

| Files: concopt, need, primitive operations. Sequential file organization- coneept und prmitive aperations, Direct
Apgcess File- Concepls an’tl Prinﬂﬂw; np:‘:mlinns, Indexed sequmuinl f‘ Ie u:gnni:ar.inn—wimpt. types of indices,

Text Books:
|. Robort Lafors, Data Strictures &amp; Algorithuns in Java. Second Edition; SAMS - 0-672-32453-9,
2. GAV Pai, “Data Structures and Algorithms™, McGraw-Hill Companies, 1ISBN -9780070667266
3. Sartaj Suhani, “Data Structures, Algorithms and Applications in C++"l, Second Edition, University

Relerence Books:
1. Steven S S. Skiena, "The Algarithm Design Manusl”, Springer, 2nd &d. 2008 Edition, ISBN- 13: 978-
1849967204, ISBN-10: 1849967202,

2. M. Weiss. “Data Structures and Algorithm Analvsis in C+4+", 2nd editlon, Pearson Education, 2002,

ISBN-81-7808-670-0).
3. Brassard and Bratley, “Fundamentals of Algorithmic”, Prentice Hall India/Pearson Education, ISBN

2IPage
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_ Examin 'q';l tn‘_I_E:
Tenching Schems: Credit: 02 Course Activity: 10 Mark
TH: 01 Hrs/Weak TH Credit :01 Term Work: 50 Mark
. o PR Credit :01
PR: 02 Hrs/Week .

Prerequisite: Students are expected to baven good understanding of basics of Programming and Problem
Solving

Course Objective:

s To learn the object-oriented programming paradigm, locusing on the definition ahd use of classus
along with the fundamentals of object-oriented design using java.

» To learn the syntax and semantics of the Java programming language.

* To understand OOP concepts such as classes, objects, inkieritance: polyvmorphism, and encapsulition
using juva

» T understand various algorilhmic strategies to approsch the problem solution wsing java.

e o understand various implementations of daty mructure programming strategies using jave

Course Outcomes; .
1. Students will demonstrate a solid understanding of the synlax, dam Lypes, varishles, and operators in
Jawvin
2. Siudents will be able to implement decision-making (if-else, switeh) and looping (for, while, de-
while} constructs effectively in Jeva programs.
3. Students will demonstrate proficicncy it object-oriented programiming concepls such as classes,
‘objects, inheritence, polymorphism, and encapsulation. '
4. Develop problem-soiving skills by levetaging stacks in algorithric challenges and renf-life problei seenarios.

Course Activity:
The course coordinator should identify relative and innovative activities for course activity. Below are some
suggested course activity for course coordinator

1. Mini Project using Datg Structures

2, Seminar

3. Resecarch Paper in Data Struciures domain

4, NPTEL course on Data Structures

Evalution of Jiva, Comparison of Java with other programming languages, Juva features, Java Environmeit, Simpie l
Java Program, Java Tokens, Java Statéments, Constants; varinbles, data tvpes. Declaration of variables, Contrel
statements- Decision making &amp; branching, Decision making &amp; looping. '

Mg e



Class Fundamentals, Declaring Objects, Assigning Object reference variables, Methods, Constructors, this keyword,
Garbage collection, overleading methods, using objects as parameters, Argument pussing, returning objects, Recursion,
access ﬂﬂl‘lh‘ﬂl smtin., fi nnl mys. strin;ﬁ. -;hm, Cﬁmmmﬂ line arguments.

UNIT I \ - Inheritance & Puclmgu

Inheritance basics. Using Super, Creating Multilevel hierarchy, Constructors in derived class, Method overriding)
Dynamic method dispatch, Using Abstract classes, Using final with Inheritance; Obiject class, Packages, Access
protection, Importing packages

Concept of Exception handling: Introduction, Types of errors, E:r.ccphun handling syntax, Multiple catch statements.
/O basics, reading console inputs, Writing Censole output.

........

Text Books:

l. Robort Lafore, Date Structures & Algorithms in Java. Second Edition, SAMS - 0-672-324 53-9

2. Herbert Schildt, Java: The complete reference, Tate MeGraw Hill, 7th Editon.
Reference Books:

T. Budd, Understanding OOP with Java, Pearson Education.

2. E Balagurusamy, Programming with Java A Primer, Tata MeGraw Hill, 3rd Edition

3, Brassard and Bratley, “Fundamentals of Algoritkmic”, Prentice Hall India/Pearson Education, ISBN
Guidelines for Term Work Assessment: |
Term work assessment will be based on overall performunce of Laboratory assignments performed by
student. Each Laboratory gssignment assessment will assign grade/marks based on parameters, stuch :
timely completion, performance, efficient codes, and punctuality.

Guidelines for Practical Examination:

Problem statements will be formed based on assignments and performance will be evaluated by Internal
External Txamines. During practical asscssment, maximum weightage should be given to satisfactory
implementation of the problem statement. Relevant questions may be asked at the time of evaluation (o test
the student's understanding of the fundamentals, effective and efficient implementation.

Guidelines for Laboratory Conduction:
Use of open source sofiware is encouraged. Bused on the concepts leamed.
Operating System recommended: - 64-hit Open source Linux or its derivative Programming

2. Implement following Matrix operations using java

2|Page



a. addition
b. multiplication

. transEposs
d. saddle point

3. Implement following Sparse Matrlx operations in java
n. addition
b. simple transpose
c. tast transpose
4. Write it java program to store roll numbers of student in array who atteaded fraining program in random order)
Write functions for searching whether particular student attended training program or nol, using Linear searchy
and hinary search
5, Write-a java program to store first year percentage of students in arrsy. Write function for sorting smay ol
{losting point numbers in ascending order using
& Selection Sont
b, Bubble son and display top five score
6. Implementation of quick sort in java
7. Implement java program for expression conversion 25 infix 10 postiix and its evalustion
8. Write java progeam using stack to check whether given expression is well parenthesized or not
9, Write java program for simulating job quene, Write functions to idd job und delete job from queus using linear
queie
10. Write java program for simulating job queve. Write functions 1o add job and delete job from queue umn&
cireular queue

g ol = aom
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F Y B. Tech. (2025-26 Course)
[ndian Knowledge System (HS25102)
Examindtion Scheme:

Teaching Scheme:

Theory: 2 Hours/Week Credits: 02 Term Work 30 Marks
Oral Exam: 30 Marks

Course Objectives:

|. To create awarsness about the histary and rich cultural heritage of Bharati

2. To introduce the principles of Vedic mathematics for faster calculations.

3. To explore the contributions of traditional Bharativa knowledge in science and astronomy.

4. Te understand the contributions of traditional Bharmtiya lnowledge in enginesring and
technology.

Copixe Chuteomes:
Stidents will beable

I, Understand the antiquity of Bharatiya civilization, traditional knowledge systems, ancient

education institutions, and contributions to life seiences, healthcare, and philosophy.

2. Apply the principles of Vedic mathematics for efficient problem-solving in arithmetic, algebra,
BEOMELTY,

3. Analyze the cientific and astionpmical advancements of ancient Bharata, including concepts
of matter, gravity, acronautics, and cosmalogy, and their relevance 1o modern science.

4. Explore the engineering, technological, and irchiiectural inpovations of ancienl Blvrata,

Conrse Syllabus

UNIT -1: Bharativa Civilization and Development of Knowledge System: (4 hours)

Genesis of the land, Antiquity of civilization, the Suraswati-Sindhu Civilization, Traditionai
Knowledge System, The Vedas, Moin Schools of Philosaphy, Ancient Education System, the
Taksadila University, the Nlandd Univeisity, Ethpic Studies, Life Science studies, Agnculure,
Ecalogy and Environment, Ayurveda, Imegrated Approach 1o Healtheare, Medicine.
Microbialogy, Surgery, and Yoga. Life and work 6f Rishi's, Bralimavadini,

UNIT-1I: Vedic Muthematics: (8 howrs)

Indjan Mathematicians: Varahmihir, Brahmagupts, Srinivasa Ramanujan, Neelkanth Semayya,
Rharii Krishna Tirtha, Irtroduction to sutras, and sub sutens, Mehods for Addition
Multiplication, division, squaring and square roors, cube and cube roots, Factorization.
Differentiation and Infegration methods. Easy Solution of linear equations, Quidralic ¢yuations,



High-Speed Matrix. Algebra.

Vedie Geometry: Different forms of stmight lines, The Triangle, The Cyelic Quadrilateral, Squares,
and the Clrcle, Geometrical constructions (such as Altars), Translormation of simple shapes. Kalpa
Sutras:Sranta Sutras and Sulbha Sutras,

UNIT-111: Seience, Astronomy: (4 hours)

Concepts of Matter. Life and Universe, Gravity, Sage Agastya's Model of Battery, Velocity of Light,
Vimiin: Aeronmitics (Sundar Vimana,Rukma Vimana, Tripur Vimana Vedic Cosmology and
Modem Concepts, Bhiratfya Kilg-ganana, History and Culture of Astronomy, Sun, Earth, Moon,
and Eclipses, Farth is Spherical and Rotation of Earth, Archeosstronomy.

UNIT-1V: Engineering, Technology nnd Architecture: {4 hours)

Pre-Harappan and Sindbu Valley Civilization, Laboratory and Apparatus, Juices, Dyes, Paints and
Cements, Glass und pottery, Metallurgy, Engineering Scieace and Technology m the Vedic Age
and Post-Vedic Records, Iron Pillar of Delhi, Rakhigarhi, Mehrgarh, Sindhu Valley Civilization,
Marine Technaloiy, ond Bei-Dwirka. Vastu Shastra Architecture the Root of Civilization and Art
wirk of Bharativae Knowledge.

Texthonks:

I, Textbook an The Knowledge System of Bharata by Bhag Chand Chauhan,
2. Enginecring and Technology in Ancient India by Ravi Praknsh Aryi

3, Ilistory of Scietice I India Volume-1, Part-1, Part-I[, Volume VI, by Sibaji Rahe, ef al.
National Academy of Sciences, Indin and The Ramakrishna Mission Institute of Culture, Kolkats
(2014},

4, Science and Techaology in Ancient Indian Texts by Bal Ram Singh, Nath Girish. Umesh
Kumar Sihgh
5. Vedic Mathematics, Swami Bharati Krishna Trithaji, Motilal Banwrsidass, New Delhi,

6, Muyamatam — Indlan Treatise on Housing, Architeclyre and leonography (2 volumes),
Brund Daegens, Indirm Gandhi National centre for Arts, 2007

7. Glimpse into Kautilya's Arthashastrs, Remachandrudi P, Sanskrit Academy, Hyderabad.
000

8. Supriys Lakshmi Mishra, Culure and History of Ancient lndia (With Special Reference of
Sudras), 2020,

9, Rangannthonanda, Swami, The Maosunge of the Upanishads. Bombay: Bharathys Vidyas



Bhaven, 1985

Relerence Books:

l.

B

L

Pride of Indin- A Glimpse of India's Scientific Heritage edited by Pradeep Kohle et al.
Samskrit Bharati (2006).

Vedic Physics by Keshay Dev Verma, Maotilal Banarsidass Publishers (2012),

India’s Glorious Scigntific Tradition hy Suresh Soni, Ocean Books Pvi. Lid. (Z010).

Modern Introduction o Ancient Indian Mathematics, T § Bhanumurthy, Wiley Eastern
Limited, New Defhi

Advanced Vedic Mathematics, Rajkumar Thakur, Rupa Pubtications India Py, Lid 2019
Vedic Geometry Course, S. K. Kapoor, Lotus Press

NPTEL Course: Indian Knowledge System (IKS): Concepts and Applications in Engineering
hitps/onlinecourses. swavam2.ac.inimb23_meS3/pre view

Ripvedad] Bhnghva Bhumila: Swarii Dayunandy Saraswali publisher Aryva samaj, Vedic
Mission West Midlands.

Patanjali Yoga Sutra a commentary by Shri Shri Ruvishunkar, Arktos media,

NPTEL Course: Sohoni Pushkar, Introduction to the History of Architecture in India, HISER
Pune, 2020, https://onlinecourses nptel ac.in/noel2_ar03/preview.

Examination Scheme:

r )

Term Work: (30 Marks)

e  Allendance: 3 Marks
o Vedic Mathematics Test: 10 Marks

o Activity: Participation In courses like NPTEL Art of Living Poster, Presentations, Models

Making. 15 Marks

Oral Exam: (30 Marks)

Oral Exammation will be condugred on the complete syllabus,

airman  Pritvolgisd
Vidya Pratizhihan’s
Kamalnayan Bajzf institute of

“ngineering & Tenhasology, Baramat

ept. Antondmy Coordinntor  BOS

e ad at
Vigeennnah, Banurab=s13109
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FY B. Tech. (2025-26 Course)
Physical Education Exercise and Field Activities (HS23104)

Teaching Scheme: Examination Scheme:
Credits: 02
PR: 2 Hour/Woeek TW- 50 Marks

Course Ohjectives:

To develop physical fitness through structured training, conditioning, and injury

prevention.

To gain practical knowledge and skills in various team and individual sports.

To learn the fundamentals of sports management, including event organization and safety

MEASHTES.

To understand the role of nutrition and a balanced diet in maintaining everall fiiness and

athletic performance
Course Outeomes (COs): Upon completing this course, student will be able o

. Expluin the significance, history, rules, and modemn trends in physical edvcation and
SpOrs.

. Demonstrate physical tness training, conditioning techniques, and injury prevention
strategies.

. Develop skills and practical understanding of selected indoor and outdoor games,
méluding rules and strategies.

. Apply knowledge of physical education to organize and manage sports cvents, including
warti-up exercises and pame regulations.

Course Contenis

1. Introduction to Sports and Health, (04 Hours)

Need and Importance, History, Tvpes, Tvpical equipment and cither requirements. Precanlions,
Benefits, Rules and regulations, and Modem trends of Physical Education, Sports { Through

class moom videos imeraction/Self learmng videos)




2. Physical Fitness Pracrice: (12 Hours)
|, Fundamental of Physical Education,
Physical Fitness Trmining and Conditioning
Team and Individual sport
Spots Management and injury Prevention mansgdment.
[ntroduction to Nutriton and Balanced Dict for Fitness
Ceneral & Specific warm up exercises
7. Recreation Games and Fitness

3. Sports and Games (12 Hours)

Student should seleet one unique game owt of the following,
Outdoor Games: Volleyball, Basketball, Softhal] Baseball, Football, Netball,
Athletics, Cricket, Kho Kho, Kabiddi,

Indoor Games: Yoga. Badminton, Table Tennis, Chess,

Students will submit a report o a speeific game consisting following points
History of game, disgram of ground with measurements, Team strepgth, Skills, and five award

wirnings players with suitable photographs, cte.

Students will organize the sports competinons consider the following.
|. Creating a schedule: Plan out the tming and sequence of event

2. Preparing the Venuwe: Ensure that the playing fields and facilities are in good condition.

3. Assigning officials: Ensure that there are sufficient referees. umpires and scorers.

4, Conducting the competition successiully und prepare the necessary reports.

Specially abled sudents will be given a choice of their sports in which they are comfortable

along with opportunitics i organization and mamigement of these competitions

Text Books:

1. Physica! Education: A Handhook fin Teachers by AV, Bapat
2. D (2021) Know vour spor. IR Inii

3. 1 Balns (2019), Essentidl of physical education, Kalyani publiciition.




4. Physicdl Fitness and Conditioning by Brian 1. Sharkey
5. Team Spurts: A Comprehensive Guide by Richard D, Gingbiirg

Reference Boonks:

1. William Martin (2023), the book of sports.

2 (O book editorial team (2016), Encyclopaedia; Sports Encvelopgedia Om book
Internutional,

3. V. K. Shirma (2022), Health and physical education, now sarawati house Indis
Pyt, Lid

4. YouTube and other onling resources,

C(‘p‘; » OpyEion W | 4&

i

Course Coordinator Dc;nﬂmj' BOS Chairman l”rmtll'ml

Principal
Vidya F‘ruts‘ﬂnan'i
Woraglo: YEn = i Inctitute o
Traineoning & Too :
Vighyatiagor, L2




