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Mathematics - I (RCP23FCBS101)

Teaching Scheme
Lectures : 03 Hrs./week
Practical :----
Tutorial : ----
Credit ;03

Examination Scheme
Term Test : 20 N{arks

Teacher Assessment : 20 trIarks

End Sem Exaur : 60 Nliu'ks
Total N{arks : 100 trlalks

Pre.requisit€ Knowledge t-rf

1. Ilverse of a matlix. addition, multiplication and transpose of a natrix.

2. Algebra of Complex Numbers. Cafiesian. polar and exponeltial fomr of conrplex rruruber.

Course Objectives

1. To develop the basic Mathematical skills of engineering students that are imperative for efiec-
tive understanding of engineering subjects. The topics introduced will serve as basic tools for
specialized studies in many fields of engineering a.nd technologl-

2. To provide hands on experience using Scilab software to handle real life problems.

Course Outcomes

COs Course Outcomes Blooms
Level

Blooms
Description

co1 Apply principles of basic operatious of rlatrices to fiud nurk aud
echelon form of matrices to solye system of simultaneorls equatio[s.

L3 Applv

c02 Illustrate the basic concepts of Complex numbers and apply the
knowledge of complex numbers to solve problems in hyperbolic
flnctions and logarithmic firnctions.

L1 Analyze

co3 Illustrate the knowledge of Expansion of function. L4 i'' Analyze

co4 Illustrate the basic principles of Partial diferentiation and it's ap
plication to find maxima and minima.

L.1 Analvz,e

co5 Illustrate Scilab programming techniques to the solution of linear
a.nd slmultanmus algebraic equations.

L4 Analvze

(
t
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Course Contents

Unit-I Matrices
Prerequisite: It*:tse ol a rnatt\t. addiliott. rtullillitalion atti lt,lnspost oJ a tttrtlrit

07 Hrs.

1,1 Tvpes of trlatrices: Syrrrmetric, Skes-Svrunretric. Henrritiar. Skew-Heluritian. Unittrrv. Olthogo-

rral \Iatrices. Rank of a matrix usillg Echelcrrr folnr

1.2 Slstent of houtogeueous ald nou horuogcneous (:quatiolrs. their cousistenc.,- arrd solutions. Liuear.

dependelt and independent vectors.

Unit-II Complex Numbers, Hyperbolic function and Logarithm
of Complex Numbers 11 Hrs.
Prerequisite: DcJhitiol. ulgtbru. ytlu- utd uytncrLtii fLtttrr ol tonrylct rtuntbrt s

2.1 Review stateruent of D'lloivle's Theort:n.

2.2 Applicatiou of D'lloirre's Theorent: Find Exparrsi<-rn of sirr" 0. cos' 0 in telurs of siues apd t.6si1e.

of multiples of 0. expansion of sin n0. cos n0 in powers of sin6. cos0 and to fird sum of the trigolo
uretric series.

2.3 Roots of contplex nuruber-

2.4 Circular functions of complex lutrrber and Hrperbolic fulctions. Inverse Circular and Ilr'grse

Hyperbolic functious. Separation of real and irnaginary par.ts of all t)?es of functions.

2.5 Logalithmic functions, Separation of real and Imagirar.y par.ts of Logarithmic functions.

Unit-III Expansion of Fbnction O4 Hrs.
Prerequisite: D e ritt atiue

3.1 Taylor's Theoren (Statement only). Taylor's series and Nlaclaurin's series (statement only). Ex-

pansion of standard fiuctions.

Unit-IV Partial Differentiation 09 Hrs.
Prerequisite: D eri.uotioe

4.1 Partial Differentiation: Function of several variables, Partial derivatives of first and higher order,

Diferentiation of composite firnction, Total differentials and Implicit lirnctions.

4.2 Euler's Theorem on Homogeneous functions with two and three independent variables (with proof).

Deductions from Euler's theorem.

Unit-V Applications of Partial Differentiation O4 Hrs.
Prerequisite: Maaima awl Minirna oJ single oariable functio7,, Pariia,l, deriwtfues

5.1 Maxima and Minima of a function of two independent variables

5.2 Jacobian's of two and three independent rariabies.

6
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Unit-VI NumericalSolutionsofTbanscendentalEquations,
System of Linear and Non-Linear Equations, Curve fitting O4 Hrs.
Prerequisite: Solution of system of e4uations

6.1 Solution of Algebraic and Transcendental Equations by Newton Raphvln Nlethod

6.2 Solution of system of linear algebraic equations by Gauss Seidal Iteration N.Iethod

6.3 Curve fitting: Fitting a straight line, Quadratic curve.

Reference Books

l. Foundations of Complex Analysis, S. Ponnusamy', Narosa Publications.

2. Adranced Engineering lVlathematics, Erwin Kreyszig. Wiley Eastern Liruited. 9th Ed.

3. Adr'anced Engineering I\,Iathematics by H. K. Dass.28th edition. S. Chand 2010.

.1. Introductory Nlethods of Numerical Analysis, S.S. Sastry, Ea-steru Economy Edition.

5. Nurnerical trIethods, M. K. Jain, R. K. Jain, S. R. K. Iyengar, Ne*'Age Interuatioual Publishers.

6. Nfatrices, Shanti Narayan, S. Chand publication.

7. Applied Numerical Methods with MATLAB for Engileers and Scientists by Steven Chapra,

Ir{cGraw Ilill.

8. Elementary Linear Algebra with Application by Howard Arton and Christ Rorres, 6th edition,

John Wiley and Sons, INC.

Text Books:

1. Higher Engineering Mathematics, Dr. B. S, Grewal, Khanna Publication.

2. Advanced Engineering Mathematics, Dennis G. Zill, Warren S. Wright

OFflEE
SEAT
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Mathematics - I T\rtorial (RCP23FTBS101)

Teaching Scheme
Lectures : ----
Practical :----
Tutorial : 01 Hrs./week
Cledit : 01

Exarninatiorr Scherrre
-[i'rrnli,st:----

Tearlx't r\ssesstucrrt : 2.-r fl;uks
End St'rrr Errrur :- - - -

-Iirtal llirlks : .l.r llalks

Suggested T\rtorials (including Scilab programs)

o \Iatlices.

o \Itrtri<.es (Scilab)

. Cornplcx Nurrrbers.

o Hr-perbolic arrtl Logaritlun of cornplex rro.

. Expausion of lirnction.

o Partial Differentiation.

o -{pplication of Par-tial Differentiation.

o Solution of Ti anscerdeutal Equations by Newton Raphson trIethod.

o Solutiou of s.!'stelu of Iinear algebraic equations by Gauss Seidal Iteration llethod.

o CuN.e Fitting.

Minimum eight tutorials batchwise (including Scilab prograrns) from the above sug-
gested list or any other experiment based on syllabus will be included, which would help
the learner to apply the concept learnt.

Reference Books
1. Foundations of Complex Analysis, S. Ponnusamy Narosa publications.

2. Ad'anced Engineering Mathematics, Erwin Kreyszig, Wiley Eastern Limited, gth Ed.

3. Adranced Eugineering IVlathematics by H. K. Dass, 28th edition, S. Chand 2010.

4. Irrtroductory Irlethods of Numerical Analysis. S.S. Sastry Eastern Economy Editior.

5. Numerical }Iethods, tr'I. K. Jain. R. K. Jain, s. R. K. Iyengar, New Age International publisher.s.

6. \Iatrices. Shauti Narayan, S- Chald publication.

7. Applied Numerical Methods with NIATLAB for Engineers and Scieutists by Steven Chapra,
N{cGraw Hill.

8. Elementary Linear Algebra with Application by Howard Anton and Christ Rorres, 6th etlitiog,
Johrr Wiley and Sons, INC.

Text Books:
1. Highel Engineering Mathematics, Dr. B. S. Grewal, Khanna Publication.

2. Adranced Engineering Mathenratics, Dennis G. Zill, Waren S. Wright
a
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Structured Programming using C
(RCP2SFCES101)

Teaching Scheme
Lectules : 02 Ihs./week
Practical:----
Tutorial:----
Credit : 02

Examination Scheme
Term Test ; 20 llar.ks

Teacher Assessmeut : 20 N.Iarks

End Sem Exam : 60 llalks
Total trIar.ks : 100 i\.Iarks

Course Objectives

1. To familiarize witli the logic of Computer Programming.

2. To provide exposure in developing algorithm, flowchart and thereby writilg efficient codes lbr
rrscr defincd problcm.

Course Outcomes

Course Outcomes Blooms
Level

Blooms
Description

col Implement the programs in C . L3 Apply

co2 Debug the C programs Apply

I

o
t
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Course Contents

Unit-I Introduction to Computer, Algorithm and Flowchart 03 Hrs.
1.1 The Turing \lacltine alchitectttrt,. 'Ihc Yort ){eurnatrtr iuchitecture. Nuruber sr-stcm.

1.2 Lltloductiou to Operatiug S1'stenr f\rrnporu'rrts.

1.3 Systcrrr and application softwale.

1.1 .A.lgoritfun and flowchar-t:

Tlrree coLstructs of -Algotithiun an<l flon'chart: Sequt'uce. Decision (Selectiorr) and Repctitiou.

Compilation process: Syntiui and scrnanti<' crr-ors.

Unit-II Fundamentals of C-Programming 04 Hrs.
2.1 Chiuactcr Sct, Idt:rrtificls aud kcvwotrls. Data tl,pe,, Corrstiurts, Variablcs.

2.2 Opelators- Arithnretic. Relatiorral anrl Iogical. Assignurent. Unary, Conditional, Bitwise and other

operators. Expression. statcrnents. Lilrlalt' Functioru. Pleproccssor.

2.3 Data Ilput and Output: getchar 0. prrtchar' 0. scanf 0. priutf 0, gets 0, puts 0, Str.ucture of C

plograrll.

Unit-III Control Structures O5 Hrs.
3.1 Decision rnaking with Branching: If statenent. If-else Statemelt, Switch case statement.

3.2 Looping: while, do-while, for.

3.3 Nested control structure.

3.4 Continue statement, Brea.k statement. goto statement.

Unit-fV f\nctions and Pararneter O3 Hrs.
4.1 F\:nction -Introduction of F\.rnction, dcfiuilg a F\uctiol, arcessing a F\nction, F\rnction proto-

type, Passing Arguments to a F\rnction, Designing Recursive function.

4.2 Storage Classes -Auto, Extern, Static, Register.

Unit-V Arrays, String, Structure 07 Hrs.
5-l Array- Concepts, Declaration, Definition, accessing array element, One-dimensional a.nd Mgltidi-

mensional array, Passing Arrays to F\rnction.

5.2 Striug- Basics of Strilg, Rurctiom iu striug.h, user defined functiou for String handling.

5.3 Structure- Declaration, Initialization, structure withir structue, Operation on structures, Array

of Structure, Structure padding

Unit-VI Pointers
6.1 Introduction, Definition and uses of Poirrters, Address Operator, Poilter Va,riables

10
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{-

6.2 Pointer Arithmetic.

6.3 Call by ralue, call by Reference.

Text Books

1. K. R. Vemrgopal aud Sudeep R. Preusad. -\IASTERING C". Tata \Iccraw-Hill Publications.

2. Bchrouz !-olouzan. ''A courputer Scicrrce Stnrcturt: Proglarruliug Approaches usiug c". ceu-

gage Learniug.

3. By.rou S. Gottfried. "Programming with C", Schaum's Outline Ser.ies. Tata l\{cGraw-Hill, 2006.

Reference Books

1. Behrouz Forouzan, "Basics of Computer Science,, , Ceugage Lear.ning.

2. NI. G. Venkateshmurthy, "Progranuring Techniques through C", Pearson publication.

3. E. Balaguruswamy, "Programming in ANSI C", Tata NlcGrarHill Education.

4. Pradeep Day and NIanas Gosh, "Programming in C,,, Odord University press.

5. Yashwant Kanetkar, 'Let Us C", BPB Publication.
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Structured Programming using C Laboratory
(RCP23FLES101)

Practical Scheme

Lecture*i:-----
Practical : 02 Hrs./week

Credit : 01

Examination Scheme
Teacher Assessmerrt : 25 Nlalks

End Sem Exanr : 25 lUarks

Total : 50 Nlalks

Course Objectives

1. To lamiliarize with the logic of Computer Programming.

2. T<-r plovidc exposulc irr dcvelopirrg algt-rlitlrru, Ilowchart aurd thcrcby writirrg cflicicrrt codcs for
user defined problern.

Course Outcomes

COs Course Outcomes Blooms
Level

Bloonrs
Description

co1 Implemeut the prograns in C L3 Applv

co2 Debug the C programs L3 AppI:'

td
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List of Practicals/ Experiments/ Assignments

1. \\tite a progran) to s$'irp t&-o variable."; ralues *'ith and without usilg third rariablc. \\'r'itt'

r goritlurr aurl rlLilw flrw Liut lirt t]rc satttr'.

2. \\rrite a progtan to check odd or cr.en rnrmber: (a) usiug urodulus operator (b) rrsitrg couditional

operator.

3. Desigl and develop a C prograru to lead a year as ar irrput and find rvhether it is leap yea.r or

not. Also consider the eud of the centuries. Write algorithm and draw flos-chart lbr the stuae.

4. \4rite a C prograru to find the surn of individual digits of a &digit uumber.

5. Desip and develop a flowchart ou an algorithm tliat talces three coefficients (a, b and c) of a

Quadratic equation (ax2+bx*c:0) as input and compute all possible roots. Iurpleuretlt a C

program for the developed flowcha-rt/algorithm and execute the same to output the possible

roots for a givcrt sct r.rf cocfEcicttts with appropriatc rlrssages.

6. Write a program to count the number of digits in a given integer.

7. Write a meuu driven program to perform simple arithmetic operations based on the user's choice.

The user will indicate the operation to be performed using the signs e.g. + for addition, etc.

Write an algorithm a.nd &aw flovrchart for same.

8. Write a proglzrm to read a number of more than one digit, reverse the nurnber and displav the

surn of digits of numbers. Write algorithm and draw flowchart fo, the sa*".

9. Write programs to display each of the following pattems. write algorithm and draw flowchart

-for the same.

A)1 B)

A

B

A

B

C

A

B

C

D

A

B

C

A

B

2l

321

432r A A

5432I ABCDEDCBA

10. Write 8 C program to find maximum and minimum between two numiers using functions. Write

atgorithm a.nd draw flowchart for the sa,me.

11. Write a C program to find GCD of twn integers by using recursive fimction-

12. Write a C program to find both the largest and smallest mrnber in a list of integers. Write

algorithm and draw flowcha.rt for the sa,me.

13
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13. Devel-rp. inrplenrcrrt arrd execute a C prrrglaur tlrat leads tlro rlatl i( cs A (rrr x u) au(l Ii (p \ q)

all(l Corll)utc plorluct of tuntriccs -i\ artril B. Rcarl ruirtrix ..\ arul rrratlix Il irr los urajor oltler'

iurd in crrlurun ttr;rjor olrler resptr:tirelr-. Irlilt lxrtlr tlr(' iuput uratrices all(l lcsrtltaut ntatri\

\rith suitablc hcarliugs zur(l outplt shorrkl be in llratt i\ lirnrnt orrh.

11. !\tite a progr an for deletion of au eleurerrt from tlrc specified location fronr Array

15. \\iitc a C'plogtitrr usirrg uscr rklirtcrl llurctious to rlt'tcurrirr.n'lrt,tlul tLc givcrr strirrg is paliu-

rlrome oL trot.

16. Write C program to count the nurnber of liues, words anrl characters in a given text.

17. Write a progr:rm to swap two numbers using a function. Pass the values to be swapped to this

function using the call-by-value method and call-by-reference method.

18. Write a C plograru to fiud the leugth of the striug usiug poirrter.

19. Write a program to copy one auay to another usirg pointer.

20. Write a prograrn to compare two striugli usilg pointem.

Text Books

1. K. R. Venugopal and Sudeep R. Prasad. "NIASTEzuNC C,,, Tata N{cGraw-Hill publicatiorrs.

2. Behrouz Forouzan, "A Computer Science -Structure Programming Approaches using C,,, Ceu-

gage Learning.

3. Byron S. Gottfried, "Prograrnming with C,,, Schaum's Outline Series, 2.d Edition, Tata McGraw-

Hilt, 2006.

Reference Books

f. M. G. Venkateshmurthy, "Programmirg Techniques through C,,, pearson publication.

2. E. Balagunrswamy, '?rogramuring iu ANSI C", Tata tr{cGraw-Hill Education.

3. Pradeep Day and tr,Ianas Gmh, "Programming in C", Ot'ord University prms.

4. Yashwant Kanetkar, 'T-et Us C", BPB Publication.

5. " Basics of Computer science", by BehrouzForouzan,Cengage Learning.

g
i
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Physics (RCP23FCBS102)

Teaching Scheme
Lectures 02 llrs./week
Practical ; ----
Tutorial : ----
Credit '. 02

Examination Scheme
Term Test : 20 Nlalks

Teacher Assessntent : 20 lIarks
Eud Seut Exam : 60 N{arks

Total \Iarks : 100 trIarlcs

Pre-requisite
1. Foundations of physics and mathematics till HSc ol equi ralent is necessary to comprehend

engineering physics curriculum effectivell'.

Course Objectives

1. Identify and understand the fundamental physical principles uuderlyiug engineering technolo-
gies-a prerequisite to become successfirl engineer-

2. To provide inclusive knowledge of firndamental physical principles encouraging engineering stu-
dents to venture in research field.

Course Outcomes

COs Course Outcomes Blooms
f,evel

Blooms
Description

co1 Relate the scope and foundation of quantum mechanics, quantum
computing and its role in development of modern technology.

L2

co2 Apply the foundations of Optics and Photonics in precision mea-

surements indispensable for the development of modern commu-
nicstiotr technology.

L3 Applv

co3 Assimilate the concepts of Electrodynamics, which are prerequi-
site in modern developments for signal communications, Antenna
Theory etc.

L2 Ilnderstand

Explore basic sensing techniques for physical measurements in
modern instrumentation.

L,1 Analyze

15
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Course Contents

Unit-I Qunatam Physics and Computing 06 Hrs.
Prerequlsite: Otigin ol Quantum mechonics snd, its conpariaot u,ith chssical nechatics. Dual rutture of m-

lntun. I'lntodctlt'ic cflu I. Dattssort GutrLct r:.r'pcrtrt rt:r tl . singlc slit citpctittctl

Iutloductinu (\latter waves. De Broglie hlpt.rthesis. \Vave Packet). Coucept of Phasc r-elocitl ald

group v:lor:it1'arrd relation with particle l'elocitl.. Heisenberg Uncertaintl Prirrcigrle- \\ ar.e firrrction:

Plrvsical irrterpretation of liave functiol. Schrodinger's tirue dependeut wtu€ equation: time irldepelt-

deut save equatiorr: Particle trapped iu oue dimensional iufinite potential well.

Frtltdamcntals of Quatrtum Cornputing (Difference betn'een classical computing & quar.rtum comput-

ing. Qubits. Quantunr Supelposition theorem, Qualtum Entanglement theoren. Quatrtuur crvptog-

rapllJ

Unit-II Optics for Engineers 06 Hrs
Prerequisite: Wuue lront and Huygers's princi1tle, refiection, rcfntchon, interlercice. Young's double sht e+

p!:'].itrcnt. dlJructlon

Thiu Fihu Intelference: Iltroduction (division of amplitude). Stoke's relation. Interfereuce in thiu

filnr of constant thickuc"ss in reflcctrd light, Formation of colols in thin film (point sourcc & cxtcndcd

sottt'ce): Interl.erence iu Wedge shaped film: Formatiou of Newton's rings: Applications (Arrtireflecring

& High reflecting films).

Diffraction: Irtroduction (distinguish between interference & diftaction), Fresuel & Fraunhofer diffrac-

tion, Fraulhofer diffraction at single slit & double slit (qualitative), Diftartion Grating, Absent sper:-

tra, Resolving power & Dispersive power of a grating (qualitative), Applications.

Unit-III Photonics and Fibre Optics 06 Hrs
Prerequisite: Ab$orption, rccornbirration, energy bands oI p-n junctiorr, rclnctfue index ol o material, Snell's

low, TolaL inlemtl refiecliot)

La,ser: Sponta.neous ernission ard Stimulated emission; Einstein's coefficients, Nletastable state, R.es-

orant cavit)'. Population inversion, three & four level lasers, tlpes of pumping, Helium Neon laser:

Nd:YAG laser, Applicatiorx.

Fibcr optic-s: Stnrctmc of an optical fibcr, T11rr:s: Single mode & Ilultimode, Stop indcx & Gradc6

irrdcx, \unrclical Apelture for stcp ildcx fibcr', Nlodcs of propagatio[, V rruruber, Attcrruati<.ru, Ap-

4
|t
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plications (Optical fibre Transmission).
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Unit-IV Electrodynamics 04 Hrs
Prerequisite: Co omb's luu-force belweer two-point churges. electric field lue to t poinl choge- electnc fiekl

due to a dipole- Ciartesian cylindrical U Sphetical co-ordi ate systen:. Gauss's lau for electroslalics €4 nngn?to

statics Faraday s Lou. ,lnpere s cin:uital laut)

Scalar ald !'cr:tor ficlds, Phvsical siglificnuce of gradient, < url and divergel< e in Cartel;iar coordipare

systenr. Direr-gelce tltt'orent, Stokes theoreDr. \Ia-xntll's equations (Free space:rnd time var'1.ing fields)

& Applications.

Unit-V Physics of Sensors 04 Hrs.
Prerequisite: 'lirosduter concepL. nteaning of aiibmtion, piezoelectric effect- IR waues)

Ultrasonic sensors: Coucept of inveise piezoelectricity, Applicatious

Light sensors: (Photodiode, LDR). Hall sensor: (Principle of Hall effect, Applications), IR sensor:

(Priuciple & Applications).

Reference Books

1. Introdrrction to Quanturn \{echalics- David. J. Griffiths, Ca,rnbridge university Press.

2. An Iutloduction to Quantunr Computing Phillip Kaye Oxford Press.

3. Quantum Comprrting for everyone Chris Bernhardt the I\,IIT Press.

4. Fundaurentals of optics by Jenkins and White, Mccraw Hill

5. Concepts of Nloderu Physics- Arther Beiser, Tata l{cGraw Hill.

6. Introduction to Electrodl.namics- D. J. Gffiths, Pearson publication.

7. Instrumentation and Measurement Techniques by Albert D. Helfri& and William D. Cooper

(PHI) Fdition.

8. Handbook of N,Iodern Sensors Physics design and application- Jacob FYaden, Springer, AIp
press.

Text Books

1. A textbook of Engineering Physics-Avadhanulu and Kshirsagar, S. Chand-

2. Probleins in Engineering Physics- Aradhanulu and Kshirsagar, S. Chand.

3. A textbook of Engineering Physics, S. O. Pillai, New Age International publishers.

4. A textbook of Optics - N. Subramanyam and Brijlal, S. Chand_

5. Quantum Mechanics: Theory and Applications-Ajoy Ghotak and S. Lokanathan.

6. Modern Engineering Physics - Vasudera, S. Chand.

77
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7. Engileering Physics- \\rile"v Editors. \\'iley Publication.

8. Engineering Phr-sics R K Gaur aud S L Gupta. Dltanpat Eai Publications

9. Ergineeriug Physics Shateudr:r Sharlrn aud J1-otsrra Shauua, Pearsou publications.

10. Engineerilg Plrvsics D. K. Bhattachar';1'a and Poonaur Tandon, Oxford publications

11. Engine.ering Phvsics V Rajendran. \lcclaw Hill Educatiom.

12. Optics - Ajay Ghatak. Tata NIc Grarv Hill

13. Electlouic InstruurentatioD H.S. Kalsi. 'fater \Ic Gltuv-Hill Education.

d
a
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Physics Laboratory k T\rtorial
(RCP23FLBS1o2)

Practical Scheme

Practical : 02 Hrs./week

Tutorial : 01 Hr./week

Credit :02

Examination Scheme

Teacher Assessment : 50 N,larks

Total Nlarks : 50 l\{ark;

Course Objectives

1. To provide hands-on experience of basic physics irrstrunrelts.

2. To introduce students to the moderl equipments, precision techniclues ald experimental ureth-
ods for observing, understandiug ald verifying laws optics.

3. To provide students with a basic understandiug of the Phl.sics colcept through experiments
that nray be required by engineers in the course of their careers.

4. To introduce the learners with the basics of light wave ald electrou conduction in semiconductor
to facilitate his learning of the concepts in modern physics.

5. This course will cultirate skills for forurulating aud soh.iug p\sics problems.

Course Outcomes

COs Course Outcomes Bloours
Level

Blooms
Description

co1 Develop skill to impart practical knowldge in real time solution L6 Create

c02 Ability to state and verify various laws which they have studied,
through experiments

L3 Apply

c03 Understand principle, concept, working and application of new
tehnolory and comparision of resulk with theoretical calculations

L2 Understand

co,1 Gain knowldge of new concept in the solution of pratical oriented
problem and to ulderstand more deep knowldge about the solution
to therotical knowldge

Understand

1?s r95
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List of Practical /Experiments/Assignments:

Studerrts must pellirnrr ttriniururr eiglrt e'xpeliuteuts frour girtu list.

1.. Deteruriuatiou of Plturck s con$taut l$iug LED.

2. Deteruirratiorr of rtavt'lerrgtL usirrg Diffrat tiutr gratiug autl IIg ,'ottrt't .

:1. I)cterrrrirratidr ol $'avt'lcrrgth usilg Dilfra(tion gratirg ancl ,\--a sorrrrr'.

-1. Detenniuatiorr of t'i<lth of a slit usirrg single slit diffr'actiol expclinrerut. (la-scr sottr-ce).

5. Deter..minatiou of rvirlth of a double slit usirtg (lasel soulce).

6. Study r.rf I-V charactelistics of Photo diode.

7. Studv of ultrasonic distance meter/irterferollleter'.

8. Detemiuatioll of rarlius of curlature of a lens using Newton s t'ing set up.

9. Deterurinatiolt of grating element E: tto. of lines/cm usiug Ruler.

10. Simulaticrn experinrertts olr seD$ors.

11. Deteuninatiou of glatiug elernent or n'avelength using Diflr'action g'atilg (Laser source).

12. Study of dir.ergence of laser beam.

13. Determination of diameter of wire/hair or thickness of paper using Wedge shape filtl ttrethod.

14. Determiuation of grating element & no. of lines/cm using CD.

15. Dctcrrlirratiol of Nutuerical Apr:rtru.c of tur optical fibcr.

Minimum 8 experiments as laboratory work from the aboye suggested list or any
other experiment based on syllabus should be conducted batch wise to develop a rational
temperament for scientific obsenrations which lead to constructive inferences essential
for technolory studies,

T\rtorials

A minimum of 8 tutorial sessions on topics covering the entire syllabus should be con-
ducted batchwise for effective interactive sessions focusing on better understanding of
the subject.

Books Recommended

1. A textbook of Engineering Physics-Aradhanulu and Kshirsagar, S. Chand.

2. Problems in Engineeriug Physics- Auadhanulu and Kshirsagar, S. Chand.

3. A textbook of Engineering Physics, S. O. Pillai, New Age International Publishers.

4. A textbook of Optics - N. Subraruanyam and Brijlal, S. Chand.

5. Quatrtum Mechanics: Theory and Applications-Ajoy Ghotak and S- Lokanathan.

6. Modern Engineering Physics Vasudeva, S. Chand.

7. Engineering Physics- Wiley.

8. Engineering Physics R K Gaur and S L Gupta, Dhanpat Rai Publications.

9. Engineering Physics Shatendra Sharma and Jyotsna Sharma, Pearson publications

10. Engineering Physics D- K. Bhattacharya and Poonam Tandon, Oxford publications.

OFFICE
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11. Eugineering Physics - V Rajeudrarr. \IcGraw Hill Educations.

12. Opticri - Ajav Chatak. Tata llc Glaw Hill.

13. Electrolic hrstlurDerrtirtiou H.S. Kalsi. Ttrta ItIc Graw-Hill Educatiorr.

Reference Books

1. Introduction to Quantuur llecheurics- Datid. J. Griffiths, Clambridge uuiversitv Pless.

2. Au lntroduction to Quartum Corlputing Phillip Kave Oxford Pless.

3. Quantuur Courputing fol everl'one Chris Beruhardt the trIIT Prss-

,1. Fundanreutals of optics bv Jerrkins ald \Yhite, N,IcGraw Hill

5. Concepts of \Iodern Ph1'sie; Althel Beiser. Tata \{cGraw Hill.

6. Introduction to Electrodvnzulics- D. .I. Griffiths, Pearson publication.

7. Instrumentation and N,leasureueDt Techniques by Albert D. Helfrick and William D- Cooper
(PHI) Editiou.

8. N{Handbook of Nlodern Sensors Physics design and application- Jacob Fladeu, Splinger. AIP
press.

E
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Computational Engineering Mechanics
(RCP23FCES102)

Teaching Scheme
Lectures ; 02 Hrs./week
Practical : ----
T\rtorial : ----
Credit : 02

Examination Scheme
Term Tetit ; 20 l\Iarks

Teachem Assessmeut : 20 l\fiuks
End Senr Exaut : 60 Nlatks

Total farks : 100 lllarks

Pre-requisite
1. Basics of Trigououretry and llatrices.

2. Newton's Laws of motion.

Course Objectives

1. To acquaint learuers with the coucept of equilibriunr.

2. To familiarize learners to analyze the motion of moviug palticles/bodies.

Course Outcomes

COs Bloonrs
Level

Bloons
Description

co1 trlustrate the efect of force a.nd moment to deterurine the resultant
of force system.

L2 Ilnderstaud

Apply the concept of equilibrium syst€ms with the help of free

body diagam.
L3 Appll'

co3 Correlate real life application to friction and estimate the Power
transmitted by the belt.

L4 Analyse

co4 Apply the concept of geometric transfomrations to fiud the trans-
formed pmition of an element/object.

L5 Er.aluate

co5 Analyze general plane motion of rigid bodies. L-l Analyze

<)
E
t
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Course Contents

Unit-I Computation and analysis of System of Forces (Co-planar)
O6 Hrs

Coucept of force. Principle of triursmissibilitl-. Cou4rositiou iurrl lesolrrtiou of lbrct's. \Ioureut of force

ill)out a point- Valiguou's Thrutem. Vtliotts systerrrs of folccs. Couples. lirlce corrple sr-storr. Resul-

tirrrt of copltrrral force system.

Unit-II Computation and analysis of Equilibrium Systems 06 Hrs
Couditions ofstatic equilibriun- Free body diagram. Various types ofsupports and support reactions.

Equilibrium of Connected Bodies.

Types of Beams and rarious types of loads. Determinatior of reactions at supports for beams.

Unit-III Computation and analysis of Flictional Forces O4 Hrs
Concept of Static Fliction and Dynarnic/ Kinetic Fliction, Laws of dry frictiou, Coefficient of Fliction,

Angle of FYiction, Concept of Cone of friction. Angle of Repose., Belt friction- Power transmitted by

flat belt drives.(Numericals on Block, Wedge and Ladder fiiction excluded.)

Unit-IV Robot Kinematics (Part-I) Geometric Tlansformations
O5 Hrs

2D transformations: Tianslation, Scaling, Rotation; Matrix representation and Ifomogeneous Coor-

dinates; Compmite transformation::Other trAnsformations: Reflection and Shear.

Introduction to 3D 1laDsforrrrationsr Tlanslation, Rotation, Scaling and Reflection.

Unit-V Robot Kinematics (part-Il) 05 Hrs.
General Plane motion of Rigid body. The concept of Instantaneous center of rotation (ICR) for the

velocity. Velocity analysis of rigid body using ICR.

Introduction to Forward Kinematics and Inverse Kinematics. Applications of Mechanics in Robotics,

Machine Learning and AI.

Books Recommended:
Text Books

1. A. K. Tayal, Engineering lvlechanics, 14th Edn., Umesh Publication, 2011.

2. S. Ramamrutham, Engineering Nlechanics. Dhanpat Rai Publishing company. 2016

G

'.5.a5



Reference Books

1. R. C. Hibbeler'. Eugineriug \Iechauics. Pealsou education. 12th Edu.. 2010.

2. Ra.jiusekariru S autl Sankzrlasubrarrrarriaru C.. "Elgineeliug \Iechanics Statics aud Dlrraurics .

3r'rl Etlu.. Vikrs Prrblishirrg House Plt. Ltd.. 2005.

lJ. Beer. !'. P. arrrl .lohnstotr- E. R.. \i,ctol- \Iechani<li lbl Engiueels - Statits arxl Durarrri< s. 3r'tl

Edrr.. -lirta ]lcCllal- Hill PLrblisLirrg Corupaul'. 2001.

{. Bhattacharya 8.. Engineering N{echanics, 3rd Edn., Oxford Univelsity pre*;. 2008.

5. Raurkunar Agarwal, Engineering Nlechaaics, lst Edn., Agarwal Education Centre: Self Publi-

cation, 2021.

6. Nelson and \Ic Lean, Engineering N{echanics,5th Edu., Tata l[ccraw Hi[. f997.

7. Halsh Bhasin. P1-thon For Beginners. 1st Edn., New Age Intelnational Publishers. 2018

8. \I. Groover, CAD/CANI: Computer-Aided Desigu and l,Ianufacturing, 1st Edn.. Pealsou Edu-

cation India, 2013.

9. Rudra Pratap, Getting Started with MAILAB: A Quick Introduction for Scientists and Engi-

neers, 1st Edn., Oxford University Press, 2010.

n
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Practical Scheme

Lectures : -----
Practical : 02 Hrs./week

Credit : 0l Total : 25 l\{arks

Course Objectives

1. To study basic larvs of cngineering urechanics and its applications to solve the problenrs.

2. T<-r irrtrotlucc corrccpt o[ h'ictiorr iurtl to fitrd ct.rcftit'icut of frictiotr.

3. Introductior of progranttrriug software packages for solving engineering mechanics problerl

Course Outcomes

Examination Scheme

Teachels Assessrrrerrl : 25 IIalks

COs Course Outcomes Blooms
Level

Blooms
Description

c'o1 Understaud basic principles of urechanics L2

c02 Analyze the law's of forces for coplaner, concurrent force systems L5 Evaluate

co3 Analyze the characteristics of coplaner, non concunent force sys-
tems

L5

co,1 Determine coefficients of friction and coefficients of restitution L5 Eraluate
co5 Use software programming packages for solving Engineering Me-

chanics problems
Apply

q
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List of Practicals/Experiments:

Part I- List of Lab experiments

1. Verification of Polygon lal' of coplanal firrccs-

2. Verification of law of Mornent rnirg Bcll crank lever'.

3. Determination of Support leact.iol fol bean.

-1. Dctcr:uirratiorr of cocfficicrrt ol liictiorr usiug Iutlirred plarrc.

5. Verification of Lami's theolem using .Jil> crzure.

6. Resultant of non-concurrelt uon-parallel coplalar force s1.steur.

7. Determiuation of coefficielt of restitution for Collision of elastic bodies (Law of conseryation of

momentuur).

Part II- List of Programming Exercises

ID.troduction to progranmirg software packages (Pythou/lllatlab/Scilab or any other suitable

software),

8. Programming exercises on determination of Resultaut of Coplanar Force System. (Application

of software pac}ages for determination of Res-ultant.)

9. Programming exercises on determination ofSupport Reaction. (Application ofsoftwa.re packages

for analysis of bodies in equilibrium.)

10. Programming exercises on Friction. (Application of software patkages for computation of friction

forces. )

11. Plotting of Motion Curves. (Application of software packages for plotting of motion curves.)

12. Programming exercises on transforurations of basic ger.rmetric 2D elements. (Programming for

transformations of basic geornetric 2D eleurents.)

13. Simulating Kinematics of Rigid Body. (Application of software packages for simulating Kine-

matics of Rigid Body.)

Laboratory work should contain total 8 experiments/exercises (Any 6ve frorn 1 to 7 aad

any three from E to l3).

Books Recommended:
Text Books

1. A- K. Tayal, Engineering N,Iechauics, 14th Edn., Umerih Publication, 2011.

2. S. Ramaurrutham, Eugineering Mechanics, Dhanpat Rai Publishing companS 2016.

t
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Reference Books

1. R. C. Hibbeler. Euginerhg lUechanics, Pearson education. 12th Edn.. 2010.

2. Raiasekalau S and Sankat asttbLauatriau G.. "Engiueelirrg \lecharrics Stati<s antl Dvnalrics .

iJrrl Edn.. \'ikas Prrl>lishing Horse P\1. Ltd.. 2005.

3. Beer, F. P. and Johnston, E. R., Vector l\'Iechanics for Engineers - Statics and Dynamics, 3rd

Edn.. Tata McGraw Hill Publishing Compauv. 2001.

.1. Bhattacharya B., Engineering Mec-hanics. 3rd Edu., Oxford University press. 2008.

5. Ramkumar Agarwal, Engineering Mechanics, 1st Edn.. Agarwal Education Ceutre: Self Publi-

cation,202l.

6. l,lelson aud \Ic Lean. Engineering \lcchauics. 5tlr Edu.. 'Ihta \IcClaw Hi]]. I997.

7. Harsh Bhasin, Python For Beginners, lst Edn.. New Age International Publishers, 2018.

8. M. Groover, CAD/CAM: Computer-Aided Desigu and Manufacturing, lst Edn., Pearson &lu-

cation India, 2013.

9. Rudra Pratap, Getting Started with MATLAB: A Quick Introduction for Scientists and Engi-

n€ers, 1st Edn., O:dord University Press, 2010.
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Basic Electrical Engineering & Digital
Electronics (RCP23FCES 103)

Teaching Scheme
Lecturcs : 02 Hls./week
Practical : ----
Tutoritrl : ----
Credit : 02

Exarnination Scheme
Telnr Trst : 20 Nlarks

Teacltels Assessnrerrt : 20 trIarks
Errd Seru Exanr : 60 \larks

Total \[alks : I00 Nlat.kr

Pre-requisite
1. Knowledge of basic physics.

2. Knowledge of ba.sic mathematics.

Course Objectives

1. To develop basic understanding of concepts of DC and AC cilcuits. ald analyse their operatiorrs
using various urethods and techniques.

2. To get an insight of various digital electronics.

Course Outcomes

COs Course C)utcomes Bloonu
Levtl

Blooms
Description

co1 Apply the knowledge of theorems/laws to analyse the DC circuits L3 Applv

c02 Analyse single phase AC circuits. L1 Analyse

co3 Demorctrate knowledge of basic number system, logic gates aud
sequential ctcuits-

L3 Applv

OFECS
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Course Contents

Unit-I DC Circuits

o Introduction to ideal aud plactical r.oltage aud cr.urelt sources

o I(irchhofi's currerrt aud voltage larvs

o Nleih and nodal analysis

o Supernode aud supermesh analysis

Unit-II DC Network Theorems

o Source Tlausformation

o Star - Delta connections

. Superposition Theorem

o Tbelenin's Theorem

o Maximum Power Transfer Theorem

Unit-III AC Circuits

o Generation and representation of alternating voltage and curents

o RMS and Average ralue

o Pha.sor representation

o AC through resistarce, inductance and capacitance

o R-LC series, parallel circuits

o Calculation of power and power factor

Unit-IV Number Systems and Logic Gates

o Review of number system

05 Hrs.

06 Hrs.

10 Hrs

04 Hrs

r Decimal, Binary, Binary coded decimal, Octal, Hexadecimal number s),stems and conversions

o Ba.sic gates

o Uniersal gates

o Boolean algebra c

eaj 415
o De Morgan's Laws
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Unit-V Latches and Flip flops

. Iutroduction to latches

o Flip-flops: RS, .IK, T, D fli1>floyrs

R.eference Books

03 Hrs.

1. D. P. Kothali and I. J. Nagrath. "Basic Electrical Engiueering''. Tata NIcGraw HiII. 2010.

2. D- C. Kulslreslrtha, 'Basic Electrical Engirreering,. llcGraw Hill. 2009.

3. E. Hughes, "Electrical and Electlonics Technolory". Pealson, 2010.

4. V. D. Toro, "Electrical Engineering Fundamentals". Prentice Hall India, 1989.

i. \1. \Iorris \Iano. "Digital tlesig-rr". I)reltitt Hall Irrtlia.

Text Books

1. B. R. Patil, "Basic Electrical Engineering", Oxford Higher Education, 2016.

2. R. R. Singh, "Network Analysis and Synthesis", McGraw Hill,2nd Edition,2019.

3. R. S. Sedha, "A textbook of Electronic Devices and Ctcuits", S. Chand, 2002.

4. R. P. Jain, "NIodern Digital Electrodcs". NIcGraw Hill, 20f1.

,!i_)5
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Basic Electrical Engineering & Digital
Electronics Laboratory & T\rtorial

(RCP23FLES103)

Practical Scheme

Practical : 02 Hrs./week

Tutorial : 01 Hr./week

Credit :02

Examination Scheme

Teachers Assessmeut : 50 lllarks

Tcrtal : 50 \Ialks

Course Objectives

1. To develop basic uuderstanding of concepts of DC aud AC circuits a:rd aualyse their operations
using various techniques.

2. To get an insight of digital electronics.

Course Outcomes

COs Course Outcomes Blooms
Lerel

Blooms
Description

co1 Verification of DC thmrems/laws to analyse the DC circuits L3 Applv
co2 Understand basic operation of AC circuits L2 Understand

co3 Verify and analyze the truth table o[ diffcrcut logic gate a.trd cir-
cuik-

L3 Applv

co4 Design and implement basic gates using universal gates L6 Create

(
t
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Suggested experiments:

1. Strr<ll of basit laboratory instrrrrrrents. (compulsory)

2. \Iesh ancl Norlll tualysis.

il. \'crificatior ol Superpositiou Theorem-

-1. Vt'r'ification ol Theveuin / \Ia-ximrul Power Tralsfer Theoreut.

5. Strrdt of R-L rrrrtl R-C series circuits.

6. R.L-C seuies resonance circuit.

7. Verification of trr.rth table lbr gates.

8. Iurplerreltilg a gireir logic function using basic gates/SSl ICs.

9. Inlplententation of basic gates using universal gates.

NOTE: Batchwise laboratory work of minimum eight experiments from the above

suggested list or any other experiment based on syllabus will be included, which would

help the leamer to apply the concept learnt.

NOTE: Batchwise tutorial sessions are to be conducted on topics which would help

the learner to identify/analyze tbre problem and to apply problem solving techniques

learnt.

Reference Books

1. D. P. Kothari and I. J. Nagrath, "Basic Electrical Engineering", Tata McGraw Hill. 2010.

2. D. C. Kulshreshtha, "Basic Electrical Engineering", NIcGraw Hill, 2009.

3. E. Hughes, "Electrical and Electronics Technolory", Pearson, 2010.

4. V. D. Toro, "Electrical Engineering Fundamentals", Prentice Hall India, 1989.

5. \1. \Iorris \Iauo, "Digital design". Prentice Hall India.

Text Books

1. B. R. Patil, "Basic Electrical Engineering", Oxford Higher Education, 2016.

2. R. S. Sedha, "A textbook of Electronic Devices and Ctcuits", S. Chaud. 2002

3. R.R. Singh, "Basic Electrical Engineering", Tata McGraw Hill, 2019.

4. R. P. Jain, "Modern Digital Electronics", McGraw Hill, 2011.
q
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Liberal Learning- Health and Wellness- Mind
and Body Management (RCP23FETLL101)

Examination Scheme
TelmTest:----

Teacher Assessment : 25 I'Iarks
End Sem Exaru : 25 lla"rls

Total N{arks : 50 l\{arks

COs Course Outcomes Blooms
Level

Blooms
Description

co1 Implement the kuowledge of Health arrd wellness in daily lives L3 Applv

Apply appropriate & innovative methods to avoid risks from harm-
ful habits.

L3 Apply

co3 Employ personal development (both physical& emotional) strate'
gies for better living.

L3 Apply

c04 Create a plan for good health tbrough a positive mindset. L6 Create

q

: ::5

Teaching Scheme
Lectures:----
Practical:----
Tutorial : 02 Hls./w'eek

Credit : 02

Course Objectives

1. To acqr:aint lealncrs *'ith the ba"sic coucept of Health and wellbeing.

2. To der-elop healtll' lifestr'le habits for good health.

3. To urrdtrstand t'rrrotional ,t mental s'ell-being.

1. To iurpart strategies to nrai[tain Cood Health.

Course Outcomes

co2



Unit-I Fundamentals of Good Health 01 Assignment

1- Divtie the stu(lerrts into sttrall grougrs aud assign ea(ll group a specific lil.estyle rhoit.c (Health1. or

Unhe.rlthv) to explort..

o -{sk thcut to discnss thc potcntial cflocrs orr hcalrh and prrscnt thcil findiugs to thc clans.

Unit-II The Basics of Health 02 Assignments

1. Cleate a Pelsonalized Health Gotil Plan

2. Role-play techniques to pronlote arrill euess legar.dirrg health and disease prevention.

Select a Relevant Topic: Choose a specific health-related topic such as hl.giene practices,

vaccinatior, or rrrental health.

Script Development: Develop a script that combines infornrative contelt with creative elenents.

Iuclude key uressages, facts. and practi<:nl tips lr.lated to the health issue. Use |uuuor. drama, and

relatable scena:'ios to captue the audience's atteution.

Characterization: Each character should har,'e a distiuct persouality and contribute to the overall

message of the play.

Unit-III Yoga for Mind and Body (Any 2) 02 Assignments

1. Mindful-ness and Nleditation Sessiol

2. Written assignment on the Role of Yoga iu enhancing concentration

3. Stress Awareness Discussion Group

. Create a safe and supportile space for studclts to discuss and share their stressors.

. Orgadze a stress awareness discussion gloup where students can openly express their concerns,

challenges, aud coping strategies.

o Facilitate meaningfirl conversations oD stress management techniques.

o Provide resources for support (such rl^s courrseling services) and encourage peer support within

the group. .

Unit-IV Emotional ce and Mind Management (Any 2)

e'
C
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1. Role-Play on Conflict Resolution

a. Find a partner: choose a frieud rvho is ri'illing to pa*icipate iu this r.ore.pla1, activitv

ryith torr

b Select a scenan'io: Together nith yoru paxtuer, sele('t a corrflict srcnario to r.ore,play. It

could be a common sittration that oltex leatls to coufli<'ts. suc.h as a disagreenrt ut over how

to divide ho,sehold chores, a diference of opi,ion on a project at work, or a conflict over

liruited rmources

c. Assign roles: Decide who w r plal' eac.h role in the co,flict scenario. one person n r

take on the role of one parer involved in the conflict, and the other person will take on the

role of the other party

d. Practice conflict resolution techniques: use the conflict resolution techniques you

have learned, such as active listening. expressirg feelings using "I" statements, seeki.g

common ground, and brainstorming solutions

e. Reflect and switch roles: After the initial role-play, ta-ke a rrroment to reflect on the

experience. Discuss what worked well ard areas that could be improved. Then, switch

roles and repeat the role plag allowing each participant to experience the situation frou

the perspective of the other party involved il the couflict.

r Remember, the purpose of the activity is not to ''rdn" the conflict but rather to pra.tice

and develop the skills nec€ssary for constructive conflict resolution.

. Approach the role-play with an open mind, a williugness to learn. and a conmitment to

respectful communication.

2. Self-Assessment and R.eflection (Mood O Meter chart activity)

' Begin the tutorial by facilitating self-assessment activities that ercourage students to reflect

on their emotions, thoughts, and behaviors.

o Provide questiomaires or reflective exercises that prompt students to identify their strengths,

areas for improlcment, and triggers for stress or negative emotions.

3. Case Study discussion based on Ernotional Intelligence (

485
JO



Unit-V Self-Reflection and Wellness Goal Setting 01 Assignment

Gratitude journaling: Ha!c students nraiutaiu tr gratitutlc jouutal rvltere tltev rvtite rkrl'u three

t.hilgs. thev trle gratefttl lbr t'ach <lq'orr the lbllorviug ildicatots:

l. Hov did it leel to r-rite itl the glatitu(le jourrral?

2. Did yorr find it rlrallcngitrg or- cir"s y- to idonrifv things to bc gratcfirl frl ?

3. \\'hat positire elllotious or thoughts arose n'hile writiug the jout'trtrll

.1. Do 1'r,ru think nraintirining a gl'atitllde jourual cau have a positivc itttpact ott your rtell-lxriug as

al engineeling stude.nt?

Mini Project - Community Health and Wellness Initiative

1. Research and Assetis Conrmrurity Needs

o Conduct surveys or interviews to assess the health ald wellness ueeds of lour conrnrunitl'.

o Identify specific areas where improvements can be made, such as physical fitness, meutal

health, social couections, or access to healthcaxe resorrrc€s.

2. Fitness and Recreation Evetrts

o Arrange fitness everts, such as community walks or nrns, group exercise classes, 1'oga

sessiors, or sports tourname[ts-

3. Health Education Campaigns

o Larurch health education campaigrs to raise awareness about specific health issues releva.nt

to your: community-

o This could include distributing informational pamphlets, organizing educational talks, or

Creating Social Media Campaigns to share important health rnessages.

o Develop a plan to sustain the project beyond its initial phase.

OR

Health and Wellness Advocary Project

o Choose a health issue you are passionate about and design a health and wellness advocacy

project.

. Students can create a Persuasive Video, Infographic or Social \,Iedia Campaign to raise

awareness and mobilize support for their chosen csuse.

e
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Reference Books

1. Physical Activity and Health by Claude Bouchard. Steven N. Blair. William L. Haskell-

2. IUental Health \{or-kbook bv Enily Atttched & \Ialzia Fernandez. 2021.

3. \leutal Health \\rorkbook for \\bmeu: Exet'cises to Trarrsforur Negatir-e Thorrglrts au<l Irnpxxt

\\krll-Being br' l,la.shav Lorick. 2022

4. Lifestyle Diseases: Lifestyle Disease \{anagement, b1'C. Ny'ambichu & Jeff Lurniri, 2018.

5. Physical Activity and \Iental Health by Angela CIow & Sarah Edmunds. 2013

6. Yoga for Beginners: A Practical Guide" by Iyengar B.K.S .Dorling Kindersley.2006

7. Emotional Intelligence: Why It Can N'Iatter Nlore Thal IQ By Daniel Goleman.Bantam. 2006

8. Atomic Habits: An Ea.sy & Proven Way to Build Good Habits & Break Bad Ones by James

Clear, Peuguin.2018
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Chemistry (RCP23FCBS103)

Teaching Scheme
Lectures : 02 Hrs./week
Practical : ----
Tutorial : ----
Credit :02

Examination Scheme
Term Test : 20 Nlalks

Teacher Assessment : 20 \Iarks
Eud Sem Exam: 60 Nlalks

Total IVlarlis : 1fi) Nlalks

Pre-requisite
1. Properties of light and spectruru. waveleugth and wale lumber.

2. Basic process of polymerization and its properties aud tvpes.

Course Objectives

1. To obtain a strolg hold on basic coucepts of Chenristry that form funda.urental principles of
technolog,'.

2. To give e>eosrue to recert material developurcnt ir the field of engineering.

Course Outcomes

,?s (n3

o(

COs Course Outcomes Blooms
Level

BIooms
Description

co1 Recognize new approaches of analysis, which are more couvenient,
less hazardous ard sustainable to perform.

L2 Understand

c02 Describe applications based on nanomaterials ald moderu poly-
mem in engineering techniques.

L2 Understand

co3 Arralyze the quality of fuel for enerry efficiency L5 Evaluate

co4 Recognize properties of materials and alloys with phase transfor-
mation.

L2 Understand

Identify the parameters responsible for water pollution using suit-
able methods of water treatment.

L1 Knowledge
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Course Contents

Unit 1 Sustainable approach to Chemistry 08 Hrs.

Spectroscopic Techniques and Applications(A)

(A)

. Irtroduction: Electrouragnetic spectrum. its origin. propertieri and applicatiorrs. Numer.icals
ba^sed on energy of photon.

o Spectroscopy: Principle, classification and tlpes

o Relation betweeD electromagnetic spectrum. spectroscopv tlpes znd energy changes.

o Flame Photometry: Principle, Inshumentation, working. applications. interferences, advantages
and disadvantages.

o Jablorxki diagram, Introduction to florescence and phosphoresceuce,

o Applications of fluorescence.

(B) Green Chemistry

o lutroduction: Definition, significance.

o Twelve Principles of green chemistry.

o Conventional and green synthesis of :(i) Carbaryl (ii) Indigo (iii) Adipic acid (iv) Acrylamide

o Percentage atom economy (Numericals).

o Green solvent: Supercritical CO2

Unit 2 Engineering Materials 05 Hrs.

Nanomaterials

o Introduction to nanomaterials

. F\rllerenes: Properties and applications

. Carbon nanotuberi: Types, Properties, Method of preparation (Laser, CVD), Applications

(B) Polymers

o Conpounding of plastic, Fabrication of plastic by Compression. Injectiou, Transfer and Extru-
sion mouldiug.

o Effect of heat on poll'rners (glass tra,nsition temperature), Viscoelasticity.

o Conducting polymers aud applications

Unit 3 F\rels and Combustion 05 Hrs.

o Introduction: Definition, classification, characteristics of a good fuel.

o Calorific rralue: Defiuition, Units, Grms or Iligher calorific rralue and Net or lower calorific walue,
Dr ongs formula and mrmerical for calcrrlations of Gross and Net calorific values.

o Analysis of coal- Pror<imate and Ultimate Analysis (theory and numericals).
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. Ci)urbr$tiou: Calculatious lor lequileureut of oxygen arrd air' (by s'eiglrt aud ll voluurt') tbl
gircrr hrels.

o Polel alcohol

. (irceu fuel: Birxlicsel (S1'nthesis atxl adratttagcs)

Unit 4 Phase Rule and Applications 04 Hrs.

. Plrruse Rule-Ciblr;ls Phase Rule.'I'elurs inr-olverl with exartples.

o Olc Courpoucnt S"vstenl (Wat(x ).

. (icntlal charactclistics of two courponent svsteln.

o Rcduced Phzrst Rule.

o Trvo Compolt.ut Systen (Pt>Ag).

. Eutectic svsteur: Applications aud Numericals.

o Arhautages and Limitatiols of Phase Rule.

Unit 5 Water Technology O4 Hrs.

o Iutroductiorr - IrDpurities in water.

o Hardness of e-ater- urits. t)?es and numericals.

. Deterluination of hardness of water by EDTA method and numericals.

o Softerring of water by Ion Exchange proca;s and numericals-

o BOD, COD- Definition, significance a.nd nurnerica.ls.

Text Books
1. Engineering Chernistry - Jain and Jain (DhanpatRai)

2. Engineering Chemistry - Dara and Dara (S Chand)

3. Elementary Organic Spectroscopy - Y.R. Sharma (S Chand)

4. An introductory text on green chemistry: for undergmduate students - Indu T\rcker Sidhwani,

Rakesh Kumar Sharma (Wiley)

5. Nanomaterials - A.K. Bandyopadhyay (New Age Publishers)

Reference Books
1. Engineering Chernistry - Wiley India (ISBN - 9788126519880)

2. A'Iextbook of Engineering Chernistry - Shashi Chawla (DhanpatRai)

3. Coucise Inorganic Chemistry - J D LEE

4. Essentials of Physical Chemistry - B S Bahl, Arun Bah! G D TUli.

5. Fundamentals of nrolecular spectroscopy - Colin N. Banwell (Tata McGraw-Hill Publications)

6. Green Chemistry - V.K. Ahluwalia (Narosa Publications)

7. Basic Atomic eurd lUolecular Spectroscopy - J. Ivlichael Hollas (Royal Society of Chemistry)

8. Nanotechnolory: An Introduction to Synthesis, Properties and Applications of N
Thoma.s Varghese and K.M- Balakrisbna (Atlantic)
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Chemistry Laboratory and T\rtorial
(RCP23FLBS103)

Practical Scheme

Practical : 02 llrs./week

Tutorial : 01 Hr./week

Credit :02 Total : 50 NIarks

Course Objectives

1. To leaur basic labolator'1' conccpts of Chernlstry through experimental procedures.

2. To appiv the knorvleclge of cherlistry to understand the pr-operties of eugirreering matelials

Course Outcomes

Exarrination Scherne

Teacher Assessment : 50 Nlarks

COs Course Outcones Blooms
Level

Bloonrs
Description

co1 N{easure some properties of water such as chloride content and
hardness of water.

L5 Evaluate

co2 Estimate the percentage lalue of moisture content of coal sample
and Zn or Cu in brass.

L5 Evaluate

co3 N{easure pH of difierent solutions and surface teusion by specific
instruments.

L5 Eraluate

co.1 Explain the propertics of oils such a.s sapouification value and arid
value.

L1 Analyze

a
o'
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Suggested Experiments:

1. To determiue Chlolide couteut of rvatel bv lftrhrs \Iethod-

2- To detemriue total. temporarl aud permauent hardueris of water sarnple bv EDTA method

3. To detenniue pH of differeut solutions using pH meter

-1. Deterurination of percelt of Zu/Cu in brass.

5. trIoleculal weight deteuliuation of polnners by Osrald Viscometer

6. Synthesis of UF. PF. Nylou 66.

7. Determination of COD.

8. DetemilatioD of surface Tensiol of a gir.cl liquid at looru temperature using Stalgnometer by

drop lumber nethod.

9. Determination of percent of Fe in Plain calbot steel

10. Determination of \Ioisture content of coal.

11. Determination of Ash content of coal.

.l
12. Saponification vahro of oil.

13. Acid value of oil.

14. To estimate the emf of Cu-Z[ system by Potentiometry

15. To determine lambda max ofa given solutior by using UV Spectrophotometer.

16. To ralidate Beer-Lambert law using UV Spectrophotoureter/ colorimeter.

17. To determine metal ion concentratiou usirrg colorimeter

18. Determination of strength of a giveu solution (Acid/Base) by using conductometric titration

19. Construction of concentration cell and cletermination of enf by potentiometry.

Minimum eight experiments from the above suggested list or any other experiment based on syl-

labus will be included, which would help the learner to apply the concept leaxnt.

Ttrtorials: Minimum eight tutorials based on syllabus will be conducted. Mini project relevant

to the subject may be included, which would help the learner to apply the concept learnt.

OFFICE
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Text Books

1. Engineering Chemistrv - Jain and Jain (DhanpatRai)

2. Engineeling Chemistry - Dara and Dara (S Chand)

3. Elemeutary Organic Spectroscopy - Y.R. Shanna (S Chand)

4- An introductory text otr green chenistry; for undergraduate studeuls - Indu Tucker Sidhwani,

Rakesh Kumar Sharma (Wiley)

5. Nanomaterials - A.K- Bandyopadhyay (New Age Publishert)

Reference Books

l Engineering Chemistry - Wiley India (ISBN - 9788f26519880)

2. A Textbook of Engineering Chemistry - Shashi Chawla (DhanpatRai)

3. Concise Inorganic Chemistry - J D LEE

4. Essentials of Physical Chemistry - B S Baht, Arun Bahl, C D TUli.

5. Rmdamentals of molecular spectroscopy - Colin N. Banwell (Tata trIcGraw-Hill Publications)

6. Green Chemistry - V.K. Ahluwalia (Narma Publications)

7. Basic Atomic and Molecular Spectroscopy - J. Michael Hollas (Royal Society of Chemistry)

8. Nanotechnolory: An Introduction to Synthesis, Properties and Applications of Nanomateria.ls

Thomas Varghese and K.M. Balalrishna (Atlantic)
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Engineering Graphics (RCP23FCES 104)

Teaching Scheme
Lectures : 02 Hrs./t'eek
Practical:----
Tutorial : ----
Credit : 02

Examination Scheme
Tcrm Test : 20 trlarks

Teacher Assessmeut : 20 Nlarks

End Sem Exam : 00 Nlarks

Total Nlalks : 100 Iarks

Pre-requisite

1. Ba.sics of geornetrical coDstluctious

Course Objectives

1. Students should be able to visualize the objects.

2. They shor.rld be able to understaud and read drawing

3. To impart and inculcate proper understanding of the thmry of projection

4. They should be able to present the same.

Course Outcomes

COs Course Outcomes Bloonrs

Level

Bloorus

Description

col Recoguize the value of engineering graphics, as a language of eu-

gineers.

L3 Applv

c02 Construct orthographic views of lines, and basic shapes of solids L3 Apply

Itrterpret and sketch orthographic and sectional orthographic

views of rzrious machine components.

L3 Applv

c04 Visualize ob.iects, and draw isometric views L3 Applv

co5 Build 2D sketches using Auto CAD L3 Apply

oEEl-cf
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Course Contents

Unit-I 02 Hrs.
Introduction to Engineering Drawing:

Tlpes of Lires. Diurensioning Systeurs as per IS coneltions. Trpes of Projections.

**Introduction to Auto CAD:

Basic Drav'ing and Editing Couulancls. Krrowledge of setting up la1'ers. Dirlerrsioning. Hatchiug.

plotting and Printing.

Unit-II O5 Hrs.
Orthographic projections:

o Different views of simple uarhine parts as per the first angle projection method recommended

by I.S.

o Full Sectional views of Simple llachine parts.

+*Drawing of orthographic projections using Auto CAD

Unit-III
Sectional Orthographic projections:

05 Hrs.

r Concept of sectioning and drawing section lines,

r Need for &awing sectional views

o Section of sirnple geomt:trical solids-t:a.stls irrvolving different types of cuttiug pla.rres.

+rDrawing of Sectional orthographic projections using Auto CAD

Unit-IV 06 Hrs.
Isometric Views Isometric Views/Drawings of blocks (plain and cylindrical. excluding spher.es).

++Drawing of Isometric Views using Auto CAD.

Unit-V 08 Hrs.
Projection of Solids: (Prism- Pyrarnid, Cylinder & C;one only) Projections of Solids with the axis

inclined to HP and VP. (Exclude Spheres, Composite, Hollow solids and frustum). Use change of

positiou or Auxiliary plane method.

**Drawing of Projection of Solid using Auto CAD.

<



** Should be covered during Auto CAD Practical.

Reference Books

1. K. Venugopal (2007). 'Eugineeriug Dlarviug and Craphir:s + r\utoCAD New Age Irrterrratioual

Publishels.

2. \I. L. Dabhade (2008). 'Engiueerirrg Drawiug. Visiorr Publicatious.

3. Dhananjay A. Jolhe, 'Engineering Drawing with an Introduction to AutoCA-D Tata McGraw

Hill Education Private Limited.

Text Books

1. N. D. Bhatt, 'Engineering Drawing', Charotar Publishing House.

2. M. B. Shah and B. C- Rana "Engineering Drawing', Pealson Education.

3. Basant Agrawal, C M Agrawal, Engineering Drawing,Third Edidtion, Tata McGraw Hill Edu-

cation Pri\rate Limited.

Reference Books

1. K. Venugopal (2007), Engineeling Drawing and Graphics * AutoCAD, New Age International

Publishers.

2. IvI. L. Dabhade (2008), E,'grneering Drawing, Vision Publications.

3. Dhananjay A. Jolhe, Engineering Drawing with an Introduction to AutoCAD, Tata McGraw

HilI &lucation Prirate Limited.
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Engineering Graphics Lab (RCP23FLES104)

Practical Scheme

Lectures : -----
Practical : 02 Hrs./week

Credit : 0l

Examination Scheme
Teacher Assessureut : 25 trIarks

Total : 25 \Iarks

Course Objectives

1. Students should be able to visualize the objects.

2. They should be able to understand and read drawiug

3. To impart and inculcate proper understanding of the theorv of projection

.1. They should be able to present the same

Course Outcomes

4

9?5 .rai

COs Course Outcomes Bloom.s

[,evel

Blooms

Description

co1 Recognize the value of engileering graphics, a.s a language of en-

gineers

L2 Remernber

co2 Construct orthographic views of lines, and basic shapes of solids Apply

Interpret and sketch orthographic and sectional orthographic

views of various machine components

L3 Apply

c04 Visualize objects, and draw isometric views L4 Analyse

co5 Build 2D sketches using Auto CAD L4 Create
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Suggested Exercises

1. Olthographic Projections model 1 Usirrg Auto CAD

2. Olthoglaphic Pnrjectiorrs urodel 2 Usiug Arrto CAD

3. Sectional Orthographic Projections model I Using Auto CAD.

l. Scctiorral Orthograpliic Projections nodel 2 Using Auto CAD.

6. Isometric Views model 1 Using Auto CAD

7. Isometdc Views model 2 Using Auto CAD

8. Isometric Views urodel 3 Using Auto CAD.

9. Projection of solids (Prism and Plmmid only) model I lJsing truto CAD.

10. Projection of solids (Prism and Pyramid only) model 2 Using Auto CAD.

11. Layout Planning using AutoCAD for PCB

12. Lavout Pla.nning using AutoCAD for Motherboard

Minimum eight exercises from the above suggested list covering all the topics or any

other experiment based on syllabus will be included, which would help the learner to

apply the concept learnt. '

Reference Books

1. K. Venugopal (2007), 'Engineerine Drawing and Graphics * AutoCAD', New Age International

Publishers.

2. N,I. L. Dabhade (2008), 'Engineering Drawing', Vision Publicatiorx.

3. Dhananjay A. Jolhe, 'Engineering Drawing with an Introduction to AutoCAD', Tata McGraw

Hill Education Private Limited.

Text Books

l. N. D. Bhatt, 'Engineering Drawing', Charotar Publishiug House.

2. IU. B. Shah and B. C. Rana 'Engileering Drawing', Pearson Education-
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Effective Communication Skills
(RCP23FCHS101)

Teaching Scheme
Lectures : 02 Hrs./week
Practical : ----
Tutorial :----
Credit : O2

Examination Scheme
Temr Test : 20 trIal'ks

Teacher Assessment : 20 Nlarks

End Sem Exam : 60 N{alks
Total Nlarks : 100 Nlarks

Pre-requisite

1. Basic proficiency in English Language

Course Objectives

1. To acquaint learners with the basics of commurication with a focus on LSRW

2. To develop the learner's proficieucy in public speaking skills

3. To cnablc lcarners to rrsc thc principles of bu-siness writing for e.ffectivc communication

4. To impart strategies for personal development

Course Outcomes

Course Outcomes Blooms

Level

Blooms

Description

col Use skills related to the rrarious aspects of ommunicatiotr to ex-

press ideas with greater clarity

Applv

c02 Apply appropriate verbal/non-verbal cues in social and workplace

situations and overcome the barriers to communication

L3 Applv

co3 Employ personal development strat€gies for self-assessment, goal

setting and maiutaining a professional persona online

L3 Applv

e
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Course Contents

IInit-I Fundamentals of Communication

t.l Introduction to Theorv of Cornrnunication

o Definitiol

o Objectives

o The Process of Comrnunicatiorr

1.2 Methods of Communication

o Verbal Communication

o Non-verbal Communication

1.3 Barriers to Communication

o Physical/Environmental

r N{echanical

o Linguistic

o Psychological

r SociaCultural

1.4 Channels of Communication in an Organization

o Formal (Upward, Do*-nward aud Horizontal)

o Informal (Grapevine)

Unit-II Speaking Skills

2.1 Developing Verbal Aptitude

o Meaning of Words in Contex,t

o Synonyms and Antonyms

r Identifyirrg Common Errors

. Subject - Verb Agreement

o One Word Substitutiotr

o Pairs of Confused Words

10 Hrs.

02 Hrs.

OFFICE
SEAI.

t

r?i {6

50



o Afticl€:s

. PrepositioLs

2.2 Public Speaking

. Plalluilg lour- speech

o Dellterl o[ speech (Vocalics and Body Language)

o Dealing with stage fear

Unit-III Reading Skills

3,1 \Iechanics of Reading

3.2 Undesirable Reading Habits

3.3 Types of Reading

3.4 Guidelines for Improving Reading Skills

3.5 Reading Comprehension

3.6 $rrmrnz1i2allon Techniques

Unit-IV Listening Skills

03 Hrs.

02 Hrs.

06 Hrs.

4.1 Purpose of Listening

4.2 Process of Listening

4.3 Barriers to Listening

4.4 Technique; for Improving Listening Skills

Unit-V Writting Skills

5.1 Professional Letter Writing

o Seven Cs of Business Correspondence

o Parts of a Formal Letter

o Complete Block Format

o Types of l,etters (Request, Grievance and Sales)

5.2 Email Communication

r Popularity of Email

51
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o Problerrrs in Ernail Cornmunication

o Techniques for \\Iritilg Effet tive Eruails

o Erlail eti(llette

Unit-VI Personal Development Planning

6.1 Self- Assessmelt stlategies (S\\'OT Analysis)

6.2 Digital l-ootpriuts-Nlaintaining a Professional Persona

6.3 Coal Setting

O3 Hrs.

Books Recommended

1. Hemphill, P. D., IlcCormick, D. W., & Hemphill, R. D. (2001). Businss C,ommunication with

Writing Improvement Exercises- Upper Saddle River, NJ: Prentice Hall.

2. Locker, Kitty O. Kaczmarek. Stephen Kyo- (2019). Business Communication: Building Critical

Skills. Place of publication not identified: Mcgraw-hill.

3. Murphy, H. (1999). Efiective Business Communication. Place of publica,tion uot identified:

Mcgraw-Hill.

4. Raman, M., & Sharma, S- (20f0). Techdcal Communicatiou: Principles and Prartice- New

Delhi: Oxford UniversitSr Press.

5. Kaul, A. (20f5). Efiective Business Commrmication. Place of publication not identified; Prentice-

Hall of India.

6. Rizvi, A. M. (2010). Efective Technicd Commrmication: A guide for scientists and engineers.

New Delhi: Tata McGraw Hill.

7. Lewis, N. (2014). Word Power Nlade Easy. Random House USA.

8. Sanjay Kumar & Pushp Lata (2018). Comnunication skills with CD. New Delhi: Oxfold

University Press.

9. Mathew, Shirley (2022). Professional Communication and Ethio.i-I. Technical Publication

10. Koneru, A. (2018). Professional Commuuication. IllcGraw HiIl.--
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Effective Communication Skills Laboratory
(RCP23FLHS1o1)

Practical Scheme

Lectures : -----
Practical : 02 Hrs./week

Credit : 01

Examination Scheme

I'eacher Assessment : 25 l,Iarks

Total : 2r-r \[:rlks

Course Objectives

l To acquaint learners with the basics of communication with a focus on LSRW

2. To develop the learner's proficiency in public speaking skills

il. Ttl tlrilblc learrrt:rs to tr,sc tlrc prittt ipl<:s of busirt:ss writirrg for r:ffrrr.tivc coturrrurricltiorr

4. To impart strategies for personal development

Course Outcomes

o'
oa

1?5

COs Course Outcomes Blooms

kvel
Blooms

Description

co1 Use skills related to the rious aspects of communication to ex-

press ideas with greater clarity

L3 Apply

co2 Apply appropriate verbal/non-verbal cues in social aud workplace

situations and overcome the barriers to communication.

L3 Apply

co3 L3 Applv
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Employ personal development strategies for sef-assessment, goal

setting and maintaining a professional persona online.



l. Self Introduction

2. Group Discussion

3. IVIock Press

4. Extempore

5. Expansion of an Idea

6. Technical Description of an Object

Any Five Practicals/a.ssignments from above .

Books Recommended

1. Hemphill, P. D., McCornick, D. W., & Ilemphill, R. D. (2001). Business Communication with

Writing Improyement Exercises. Upper Saddle River, NJ: Prentice Hall.

2. Lo&er, Kitty O- Kaczrnarek, Stephen Kyo. (2019). Business Communication: Building Critical

Skills. Place of publicatiou not idcrrtificd: IVlcgraw-hill.

3. N{urphy H. (1999). Effective Business Communication. Place of pr.rblication not identified:

IVIcgraw-Hill.

4. Raman, M., & Sharma, S. (2016). Technical Communication: Principles and Practice. New

Delhi: Oxford Universitlr Press.

5. Kaul, A. (2015). Effective Business Communication. Place of publication not identified: Prentice-

Hall of India.

6. Rizvi, A. M. (2010)- Effcctivc Tcr:lurical Commulication: A guide for scicrrtists a.ud engiueers.

New Delhi: Tata McGraw Hill.

7. Lewis, N. (2014). Word Power IUade Easy. Random Ilouse USA.

8. Sanjay Kumar & Pushp Lata (2018). Communication skills with CD. New Delhi: Oxford

University Press-

9. Mathew, Shirley (2022). Professional Communication and Ethics-I. Technical Publication.

10. Koneru, A. (2018). Professional Cornmunication. I{cGraw Hill.

q
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Workshop Practice (RCP23FLVS101)

Practical Scheme

Loetules

Practical : 02 Hrs./week

Credit : 01

Examination Scheme
Teacher Assessntelt : 25 llalks

Total : 25 trIalks

Course Objectives

l. 'Io explain the concepts of industrial safety and important of working safely

2. To identify tools, work material and measuring instruments usefirl for fitting, welding, carpentry,

sheet metal, plumbing, PCB and house wiring practice.

3. To understand lanious fabrication proc€sses and machine protocols.

L To handle tools and instrurnents and use them to prepare joints/jobs of specific shape and size

5. To understand the basic concept and structure of computer hardwi .e and Detwor.king

6. To understand the basic work tools of hous.e wir.ing and house wirirg connection etc

Course Outcomes

(
o

q
a

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Apply the fundamentals of manufacturing to identify manufactur-

ing process for given job drawing

L3 Apply

co2 Select proper job material, tools, equipments and machines re.

quired for operations according to the job drawing with safety

measules

L4 Analyze

co3 Plan the sequence of operations rcquted fol rnanufactur-

ing/fabrication of the job as per drawing

Apply

co4 Acquire hands-on experience and complete job ers per job drawing

within allotted time adhering to safety norms and set procedures

L5 Create

co5 Inspect the job dimensions as per job drawing L] Analyze

OD
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Course Contents

Group A
1 Fabrication Processes 12 Hrs.
Ust' o[ scttirrg t-rf tittirrg tools lbt'chippili5, cuttitrg, fililg, runkiug, ccutcl purrchirrg, thillirrg, tappirrg

ur<l fiuishing.

Edge preparatiorr fbr rvcklirrg jobs, .{rc weldiug for differeut job like, Lap n'elding of ts-o plates, brrtt

weldirrg of plates rvith sirrrple co\'er. are welding to joiu plates at fight algles.

Use and settilg of haud tools likes handsaws, jack planes, chisels aud gauges for construction of vari-

ous joints- r:ood turning and modern wood turning methods.

2 PCB 12 Hrs.
Dcsigrr, Layout drawirrg, Positivc aud ucgativc fihu Iuakiug, PCB etdriug and drillirrg, Tirurirrg aud

solde|ing technique. Coruponent mounting and circuit testing.

3 House Wiring 12 Hrs
Electrical safety in the wolkplace and safe work practices, Protection equipureut, rleasures ard tools.

Introduction to house wiring, diflerent ty'pes of cables, types of power suppll', distribution of power

supply, electrical wiring symbols. Wiring for two lamps (bulbs) with indepeldent switch coutrols with

or without looping, wiling for staircase lamp-

4 Computer Hardware and Networking 12 Hrs
Dismantling of a Personal computer (PC), Identification of components of a PC such as po{'er sup.

ply, urotherboard, processors, hard disk, memory (RAM, ROM), CNIOS battery CD Drive, monitor.

keyboard, mouse, printers, disk drives etc. Assembling of PC, Installation of Operating System (any

one). and Device drives, Boot-up sequence, Installation of Application software (at least one). Basic

trouble shooting and maintenance. Identification of network components: LAN card, wireless card,

switch, hub, router, diffcrcrrt types of netvrork cablcs (straight cables, crossover cabltx;, rollover cables.

Basic networking and crimping

Group B

5 Sheet Metal 8 Hrs.
Introduction to prinary technolory processes involving bending, punching and drawing. various sheet

uretal joints. development of joints.

6 Pipe Fitting 8 Hrs.
Usc of plumbiug tools, spanners, wrenches, thu'eading dias, demonstration of preparation of a domestic

line involving fixing of a water tap and use o{ coupling, elbow, tee and union etc.

7 CNC Machines 8 Hrs.
Introduction of CNC Machine tools, working principle, classification, constructional features of CNC

.r2s 106
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\Iachincs. CNC couttoller'. tvpes of Drotiolr controls in Cl,iC llachines. applicatiou of ClrlC llachiru*r.

\Iauual palt prrrgr':uuing [or truliD!! nud urillitrg.

8 3D Printing 8 Hrs.
Iuttoductiou to -{,rlclitive \Iauufacttrriug Techuokrgics for eugineering applicatious. 3D plintirrg of a

sirnpl<' crrstorrr ollject using !-D\I. SLA nud SLS tt'clrnologies.

9 Drone 8 Hrs.
Intloduction to rhoue au<l its applications. l-abri<.ation arrd testiDg of urini drole.

List of Laboratory Experiments
List of Laboratory Experiments:

l. To study va.rious types of fitting tools and mal<e a Square joint, V joint, T joint, half rormd joint,

dovetail joint from the given two MS pieces (Any one joint)

2. To study yarious qpes of carpentry tools and prepare half-lap joint, Tlap joint, Middle lap joint,

crms lap joint (Any one joint)

3. To study various welding techniqu€s and male a V-butt joint or Lapjoint, using the given mild

steel pieces by a.re welding.

4. To make printed circuit board as per the given circuit drawing.

5. To make connection to two lights control by one switch in series or one light control by two-way

switches.

6. To study computer hardware and operating system.

7. To study warious types of sheet metal tools and mnLe square or rectangular tray.

8. To study various types of plumbing ttrls and make ooe job coutaining various pipe fitting.

9. To study various operations of a CNC machining center and male one simple job on CNC turning.

10. To study various 3D printing t€ch.dques and make a simple object using any of these technique.

11. To study, fabricate and test mini drones.

Any other experiment based on syllabus may be included, which would help the learner to understand

topic/concept.

Reference Books

1. Mechanical Workshop Practice, 2nd Edition, K.C. John, PIII learning Pvt. Ltd- 2014

2. Manufacturing Technolory- Vol 1, 4th Edition, P. N. Rao Tata Mc€raw Hill, 2014.

3. Printed Circuit Boards: Desigu, fabrication, assembly and testing, lst Edition, R. S. Khandpur,

Tata McGraw Hill 2005.

Text Books

'a7



l. \Izruufacturiug Process and S1'stenrs. 9th Editiou. PF. Ostrvald. Johl \Viley trrxl Sous INC. trK

2008_

2. Electrical Workshop: Safety. CouuuissioDirrg. nainteuance ald testitg of electrical equipnre[t,

3rd Edition, R.P. Singh. IK Intematiorral Publishing House Pr-t. Ltd. 2072.
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Indian Knowledge System (RCP23FTHSIO2)

Teaching Scheme
Lectules : ---
Plactical : ---
Tbtorial : 02 Hrs./week
Credit : O2

Examination Scheme
TermTest:---

Teacher Assessurent ; 25 l\,Iarks
End Sern Exanr : 25 N,Iarks

Total Marks : 50 Marks

Course Objectives

l. To inrpru't knowledge about basic principles of thought process. reasoniug and ilferencipg.

2. To make students aware of Indian Traditional kuowledge Systens connecting society and rature.

3. To acquaint students with holistic lifestyle of yogic science and wisdorn in urodern society with

rapid technological adr,ancements and societal disruptions.

Course Outcomes

€

COs Course Outcomes Bloonx

Level

Blooms

Description

co1 Understand the history of Indian education system. L2 Understand

co2 Learn about Indian Scientists and their inveutions. L1 Knowledge

co3 Understand and appreciate the various art forms and architecture

in India.
L2 Understand

co4 Illustrate the classic literature writtetr in Indian lauguages. L3 Apply

co5 Know the ranious religions followed in India and their philmophies L1 Knowledge

59



Course Contents

Unit-I Indian Education System 04 Hrs.

o Gurukul svsteur

. Allcicut Urrivelsititx (Nalau<la. l akshr.r-shila.Vikranshila.Vallabhi.Nagar:iuuir.etc. )

Unit-II Indian Scientists and Their inventions O6 Hrs.

o Pataujali. Ar'l-abhatta. Bhaskarachar'1'tr. Chalaka. Bralunagupta, !-araluuitra. Susluuta. Kturada.

Baudhl'aua. etc-

Unit-III Indian Art and Architecture 06 Hrs.

o Nlughal Paintings, Tanjole Paintings. \Iadhubani Paintings, Warli Paiutings. etc.

o Halrappa and trIohenjo.Daro Civilization

o Tenples ancl other religiotts places

o Buddhist stupzu

r Forts and n)onunrents

Unit-IV Indian Classic Literature 06 Hrs.

o Puranas

o Epics (Rauravana, Mahabharata, Shakuntala, Meghdoota, Arthashastra.Sangam Literature,

Irlalavikagnimitram, etc.)

Unit-V Religion and Philosophy 04 Hrs.

o Vedas

o Brrddhism

o Jainism and other religions

<
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List of T\-rtorials/Assignments

1. Indian Education S1'stem

o Gloup discussions/debates ot rarious criucirtion s),steuls.

2. Indiau Scientists and Their invertions

o Gloup presentations on rarious Itrdial scientists

o An assignrnent on different inventiolls by Indians ancl their impact on n-orld.

3. Indian zut and architecture

' Group Poster project on different painting forms and Ha.rappa a"nd Mohenjo-Dar.o ci'iliza-
tion.

. Group presentation on different archaeological structures in India

4. Indian Classic Literature

r An assignment on reriew of auy one of the Indian classic literatures.
o GrouP discussion/Debate on the importance of the Indian classic literature i. spreading

the awareness about the importance of Indian culture and traditions.

OR

Dramatic Adaptations

o Ask students to adapt a scene or act from Indian classical literature into a dramatic per-
formance.

o They can write scripts, create props and costumes, and rehearse their adaptations.
. Encourage creativity while staying true to the essence of the original work.--
. Students can perform their adaptations for the class or in a larger setting..

5. Religion and Philosophy

o A group discussion/debate on the various religions and their philmophies.

Suggested Text/Reference Books

1. B. Mahadevan, V. R. Bhat, Nagendra pavana, Introduction to Indian Knowledge Systems:
Concepts and Applications, pHI Learning publications, Delhi,

2. 'satishchandra chaterjee, Dheerendramohan Datta, An Introduction to Indian ph osophy, Moti-
lal Banarsidass Publishing House, New Delhi, 2016

3' v siraramakrishnan (Ed.), c,lturar Heritage of India-course material, Bharatiya vidya Bhavan,
Mumbai. 5th Edition,20l4
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Mathematics - II (RCP23FCBS201)

Teaching Scheme
Lectures : 03 Hrs./week

Practical : ----
T\rtorial : ----
Credit : 03

Examination Scheme
Terru Tetit : 20 Nlalks

Teacher Assessment : 20 Nlarks

End Sem Exam : 60 \Iarks
Total N'Iarks : 100 tr'Ialks

Pre.requisit€ Klowledge of

1. I'Iethods of integration

2. Methods of difierentiation

Course Objectives

1. The course is aimed to develop the \Iathematical skills of eugineeriug students that are iutper-

ative for efiective understa.nding of engineering subjects- The topics introduced will sen'e as

lla^si<: t<xrls for specializal studits itr trt:rtrv ficlds of cugilxtriug rutd trtluxrlogy.

2. To provide hands on experience in using Scilab software to handle real life problenx.

Course Outcomes

BIooms

Level

COs Course Outcomes

L,I Analyzelllustrate the corcepts of Beta and Qamme firnction, DUIS and

rectificatios of dane curves.

col

ApplvL3Solve the Multiple Integralsc02

L3 ApplyApply the concepts of Nlultiple Integrals to find Area, Volume,

and mass of lamina.

co3

L3 Applvc04 Solve various types of First Order ald Higher Order differential

equations.

Applvco5 Apply the principles of Numerical Method for solving difrerential

equation and numerical integration anall'tically and using Scilab.

62

3. Basics of differential equatious.

Blooms

Description
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Course Contents

Unit-I Beta and Gamma F\rnction, Differentiation under Integral
sign and Rectification 12 Hrs.
Prerequisite: Deriaatiue- Integation

1,1 Beta iurd Gtrrurna functions and its properties.

1.2 Differerrtiation uuder integral sign with constiurt linrits of iutegration-

1.3 Tracing of curr.es: Caldioid. Strophoid, Berloulli's Lemniscate. Astroid- Cvcloid. 3D Solids:

Sphere. Cole. Cylinder. Paraboloid, Ellipsoid.

1.4 Rectificatior of plane curves in Cartesial lbrm.

1.1-r Rectifir'atiol of crtrve in Parametric and Polar forms.

Unit-II
Prerequisite: Integmlion

Multiple Integrals 07 Hrs.

2.1 Introduction, Evaluation of Double Integrals (Cartesian & Polar).

2.2 Ev'aluation of double integrals by changing the order of integration.

2.3 Evaluation of integrals over the given region (Cartesian & Polar).

2.4 Evaluation of double integrals by changing to polar coordinates(using Jacobian).

2.5 Introduction and evaluation of triple integral using Cartesian coordinate sJrstem.

2.6 Evaluation of triple integrals using cylindrical and spherical coordinate systems.

Unit-III Application Multiple Integrals
Prerequisite: Double Integration and Thiple Integmtion

3.1. Application of double integrals to compute Area and Mass.

3.2. Applicatior of tdple integrals to ompute Volume.

Unit-IV Differential Equations of First Order and First Degree
05 Hrs

Prerequisite: Difierential Eqtations, Vaiable sepanble form

4.1 Exact diferential Equations, Equations reducible to exact form by using four rules of integrating

factors.

,1.2 Liuear differertial cquations (Review), cquation reduciblc to linear finu, Bemoulli's cquatior

04 Hrs.

o
€
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Unit-V Higher Order Linear Differential Equations with
Constant Coefficients and Variatrle Coefficients

07 Hrs
Prerequisite: ltrit-11;

5.1 I-inear Diflcrcntial Ecluatiort with (o start coefficient: cornplemcntart' function, particlrlar iute-

glzrls of clifferentiitl equrrtion of tlre tlpe f (D )g : X. where X is e"x. sin(oxab )- cos(ox+b). x'n. xm siu ox.

x^ cos ox. eo*V. xV.

5.2 \Icthod of raliation of paraureters (upto 3'd order).

5.3 Cancfs hornogerx'orrs linear differential equatior].

Unit-VI Numerical solution of ordinary differential equations of
first order and first degree, Numerical Integration 04 Hrs.
Prerequisite: Soluti.on of Dtfferenttoi E(flatton

6-1 \urnclit al solutiou of ordilary diffcrurtial cquatiou usirrg: (a) Tiq'lor scries lrcthod. (b) Rrurgc-

Kutta method of order lbur'.

6.2 Nurrerical irteglation bv (a) Trapezoidat rule, (b) Simpsol's 1/3'd rule, (c) Simpsor's 3/8th lule

(all without ploof).

Reference Books

1. Calculus. 'fhomas and Finney, Pearson Education

2. Advanced Engineering l\'Iathematics, Erwin Kreyszig, Wiley Eastern Limited, 9th Ed

3. Advanced Engineering Mathematics by H. K. Dass, 28th edition, S. Chand 2010.

4. Applied Numerical i\'Iethods with MATLAB for Engineers and Scientists by Ster.en Chapra,

\{cGraw Hill.

5. A First Course in Differential Equations with lvlodelling Applications, Dennis G. Zill.

Text Books:

1. Higher Engineeliug Nlathematics, Dr. B. S. Grewal, Khanla Publication

2. Advalced Engileering Nlathematics, Dennis G. Zill, Warren S. Wright.
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Mathematics - II Tutorial (RCP23FT2010T)

Examination Scheme
Term Test: ----

Teacher Assessment : 25 Nla:'ks

EndSemExami---
Total Marks : 25 r\Iarks

Suggested T\rtorials (including Scilab programs)

o Beta and Gamma Fuuctions, DUIS aud Rectification

o Double integratiou

o Tliple Integration.

o Application of nrultiple integrals

e Differential F,quation of First Order a.ud Fist Degree.

o Higher Order Differential Equation

o Curve Tracing

o Numerical htegration by Trapezoidal rule.

o Numerical Inte$ation by Simpson's 1/3rd rule

o Ordinary Differential Equation

o Numerical Sohrtion of Ordinary Diffcrential Equations of first order and firct degree

o Numerical Solution of ()rdinary Differential Equations using Runge.I(utta fourth order method

Minimum eight tutorials batchwise (including Scilab programs) from the above sug-

gested list or any other experiment based on syllabus will be included, which would help

the learner to apply the coDcept learnt.

a

Reference Books

1. Calculus, Thomas and Finney, Peamon Education.

2. Adyanced Engineedng Mathematics, Erwin Kreyszig, Wiley Eastern Limited, 9th Ed

3. Adrranced Engineering Mathematics by II. K. Da.ss, 28th edition, S- Chand 2010.

65

Teaching Scheme
Lectures : ----
Practical:----
Thtorial : 01 Ilrs./week
Credit : 01

o Numerical Integration by Simpson's 3/8th rule.

\



.1. Applied Nuruerical \Iethods rvith \IATLAB for Elgineers aDd Scientists by Steven Chapra.

\IcGraw Hill.

5. A First Course in Diffelential Equatious rn'ith \Iodellirrg Applications, Demis G. Zill.

Text Books:

1. Highel Eugineering \Iatherrraticri. Dr. B. S. Grewal, Khanna Publication

2. Adranced Engineering trIathernatics. Dennis G. Zill. \\'arren S. \liight.

le
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Object Oriented Programming using Java
(RCP23FCES2o1)

Teaching Scheme
Lectures : 02 Hrs./week
Practical : ----
T\rtorial : ----
Credit :02

Pre-requisite

1. Basics of Programming

Course Objectives

1. To make students familiar with basic and Object-Oriented features of Jara.

2. To expose students to analyze a problem statemeut, develop suitable logic and inplement it iD

Jara.

Course Outcomes

C

COs Course Outcomes Blooms

Level

Blooms

Description

col Develop progra.ms by applying Object-Oriented concepts of JAVA

to solve real-world problems.

L3 Applv

co2 Achieve Robustness and Concurrency while developing prograrns

(Exception Handling and Multithreding).

L3 Applv

co3 Design Graphical User Interface using swing L3 Applv

67

Exarrrinat ion Scheme
Teur Test : 20 l\,Iarks

Teacher Assessment : 20 l\{a.rks

End Sem Exarn : 60 N,larks

Total Nlarks : 100 N{arks

3. To enable students to design and develop GUI applications-



Course Contents

Unit-I Introduction to Java as Object Oriented Prograrnrning
Language 04 Hrs.
F-rrudanrerrtals of ,Iava Prrrglarrrmiug: Ovclvicu of ploceclult' arttl obiect-olierrtcrl plogramlrirrg. !i'a-

trucs of .]ara. .Jata \-iltual \lachine-

Prirciples <-rf OOP: Object. C'lirss. Etrcapsulatiou. Abstraction. Lrheritance. Poll'rrr<.rrphisrl.

Basic Colrstrttcts: Coustiults. r'zrtitrbles an<l tlata types. \\Irirpper classes. Operatols arrd Exltlessiorrs.

Iuput & Outprrt in Jat'a: r'otuuraltl line argurnents, BufieletlReader class iurd St:trurer class.

Unit-II Branching and Looping 04 Hrs.
Branching and looping: if, if-else, nested if-else. if-else-if ladder, switch-case, break. coutinue. for loop.

while loop, and do-while loop.

Arrays, Strings and Collection Tlpes

Arrays, Strings (Strirlg ard StringBuffer classes)

Collections: Arraylist, Vectorc

Unit-III Classes and Objects 06 Hrs.
Access specifiers, static and non-static members, Passing and returdtrg rrariables ald refererrces,

Nlethod Overloading. Recursion, Array of Objects.

Colstructors

Constructors: Default. Parameterized Constructors, copy constructor and Constructol overloading.

Unit-IV Inheritance, Interfaces and packages 06 Hrs.
Inheritance and its types, Role of Constructors in inheritance, Method Overriding, super keyword, ab-

stract class and abstract method, finnl fts,'wesd, Static and d)mAtnic binding in Java, finalize method.

Interfaces: Implementing multiple hheritance and extending interfacrs.

Parkages: explore predefined pacJ<ages, creating user defned packages a"nd importing the sa.me.

Unit-V Exception Handling and Multithreading (Robustness and
Concurrency) O4 Hrs.
Error vs Exception, try, catch, finally, tlu'<-rw, thr'<.rws, creatirrg custou exccptious.

Multithreading: Need of Multithreading, Thread lifecycle, methods of Thread class, creating threads

using Rr'"nable interface and Thread class, Thread qmchronization.

Unit-VI GUI programming in JAVA 02 Hrs.
SWING Programming: Swing Components and Containers, Swing Packages, A Simple Swiug Appli
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cation. Designing Swing GUI Applicatiou and Event haudling.

Text Books

1. Herbert Schildt, "Java-The Cornplete Reference". 11lh Edition, Tata lr'IcGlaw Hill Publication.

2018

2. E. Balguruswamy, "Proglalrming with Jara: A Primer''. 5th edition, Tata lcGraw Hill Publi-

cation,2017.

3. Sacliin Nlalhotra and Saurabh Chaudharl.. "Ploglanrming in Java". Oxford University Press.

2010.

Reference Books

l. D. T. Editorial Services, "Java 8 Programming Black Book', Dreamtech Press,2015.

2. H. M- Deit€I, P. J. Deitel, S. E. Santry, "Adranced Jara 2 Platform How to Program", llth
E<lition, Prentice Hall, 20f7.

3. ScriptDemics, "Learn to Master JAVA", from Star EDU solutions, 2017.

4. Ivor Horton, "Beginning JAVA''. Wiley ludia.

Digital Material

1. r-ww.nptelvideos.in

2. www.w3schools.com

3. lrt tp: //spoken-tutorial. org

4. www-staredusolutions.org
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Object Oriented Programming using Java
Laboratory (RCP23FLES20 1 )

Practical Scheme

Lectures:-----
Practical : 02 Ilrs-/week

Credit :01

Examination Scheme
Teacher Assessrnent : 25 llarks

End Sem Exaur : 25 }Iarks
Total : 50 trIarks

Course Objectives

1. To malie students familiar with basic and Object-Oriented features of Java

2. To expose students to analyze a prcblem statement. develop suitable logic and implernent it in

Jara.

3. To elable students to design and develop GUI applications.

Course Outcomes

COs Course Outcoures BIooms

Level

Bloours

Description

co1 Develop programs by applying Object-Oriented concepk of JAVA

to solve real-world problems-

L3 Applv

c02 Achieve Robustness and Concurency while developing programs Applv

co3 Design Graphical User Intedace using swing. L3 Applv

OFFICE
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List of Practicals/ Experiments/ Assignments

1- Program to demonstrate input using Scanner, BufferedReader and comrnald line argllments.

2- Progra:Is to demonstrate different decision-maliing statements

3. Plograrn to implement Arrays (1D, 2D)

1. Proglaru or Strilg aud Strirrg Bulfcr-

5. Progranr on Collections (Arraylist/ Vectors)

6. Progran to create class with members and methods.

7. Programs on static, non-static, recursive and overloaded methods.

8. Plogram or constructor and constructor overloading.

9. Program on passing and returning object as argument.

10. Program on creating user defined package

11. Programs on single, multilevel and hierarchical inheritance.

12. Program to demonstrate multiple inheritance using interfaces.(Use super kel.word)

13. Program on abstract class.

14. Program on dynamic method dispatch using base class and interface reference.

16. Program to implemc.nt u.ser defined exception

17. Program to demonstrate concept of multithreading

18. Java programs to understand GUI designing and event handling.

Ivlinimum 1Gl5 experimenk from the above suggested list or any other experiment based on syllabus

will be included, which would help the learner to apply the concept learnt.

q
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15. Program to demonstrate try, catch, throrn, throws and finally.
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Reference Books

1. D. T. Editorial Selvices, "Jara 8 Prograrnming Black Book", Dreaurtech Press. 2015.

2. H. \L Deitel. P. J. Deitel. S. E. Salltly. "AdvaDced Ja\a 2 Platfom How to Pr.ograuu'. llth
Editiol. Plenti< e Hall. 2017.

3. ScriptDeruics. "Lealn to }laster JAVA". frorn Star EDU solutions, 2017.

.1. h'or Holtou. "Bt'ginniug JAVA". \\:ile]' Irrdia.

Text Books

Herbelt Schildt, "Jav'a-The Complete Reference", 1lth Edition, Tata McGraw Hill Publication.I

2018.

2. E. Balguluswanly. ''Prograrmning with Jara: A Primer". 5th edition. Tata NlcGrarv Hill Publi

cation.2017.

3. Sachin \lalhotra and Saurabh Chaudhruy, "Programming in Java", Oxford Univer.sity Press.

2010.

Digital Material

1. www.nptelvideos.in

2. www.w3schools.com

3. http://spoken-tutorial.org

4. www.staredusolutions.org ciFtcE
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Foundation of Computing Technologies
(RCP23FCPC2CE)

Teaching Scheme
Lectures : 02 Hrs./week
Practical :----
T\.rtorial : ----
Credit : 02

Examination Scheme
Term Test : 20 NIar.Is

Teacher Assessment : 20 illarks
Eld Sem Exam : 60 l{arks

Total Marks : 100 Malks

Prerequisitei Corlputer Basics

Course Objectives

1. To have a thorough u.denita.ding of basic structure and operations of computer systeur.

2. To learn artd practice data modelling usiDg the Entity-Relationship and develop database design.

3. To introduce basic concepts and hrnctions of different operating systems-

4. To understand a.lrd identi$- different tlpes of cyber-crime and cyber ofences.

5. To introduce fundamentals of Big Data, Data science, Data Analytics, Data warehouse and

Data NIining.

Course Outcomes

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Understand the basics of computer architecture and organisation L2 Uuderstand

co2 Understand the concept of signals. error detection, wired and wire-

less networks-

L2 Understand

co3 Design and draw ER diagram for the real-life applications. Create

c04 Summarize basic functions and types of Operating System L2 Understand

co5 Understand basics of computer security and differmt types of

cyber threats.

L2 Understand

co6 Understand fundamentals of big data, data science, data analytics,

data warehouse and data mining

L2 Understand

a
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Course Contents

Unit-I Introduction to Computer F\rndamentals 05 Hrs.
Introduction to Computers: Chal'acterilitics, Courponents. Advautages aud Limitatious, Classi-

ficatiou of coltputers, Softwile- Classitit:atiou & Applicatir-rrr.

Introduction to Computer Architecture & Organization:

Introduction, Basic organizatiou of computer a,rchitecturc; Vou Neumann model and Hanard ar-

chitecture; Data Representation and Adthmetic Algoritluus- Addition, Subtraction, Multiplication

- unsigned multiplication, Booth's algorithnr (Signed multiplication), Division of integers - restoring

division, non-restoring division.. Types of RAI\{ (SRAM, DRAI\{. SDRAI\{, DDR, SSD) and ROM.

Unit-II Data Communication and Networking 04 Hrs.
Communication concepts: Characteristics of Signal (Auplitude, Frequency, Period, Wavelength).

Channel Capacity for noiseless channel (Nyquist Law) and nr.risv chamel (Shannon's Law). Data Hate

versus Baud Rate, Error detection: Pality-based, CRC-based.

Wired Networks: Goals and applications of networks. LAN, MAN and WAN Architectures, Con-

cept of WAN subnet, Overview of existing networks. Need for a Protocol Architectwe, OSI Reference

Model Architecture, FCS Computatiol. Error Control and recovery techniques, Concept of ARQ

standard and its versions.

Wireless Networks: Bluetooth, Wi-Fi, Li-Fi.

Unit-III Database Management Systems O3 Hrs.
Introduction to Database: History, Characteristics, Users and Adwantages, Classification of

Database, Data Models, Schemas & Instances, Three Schema Architecture & Data Independence.

DBMS Languages & Interfac.es, Conceptual Data modeling using ER Model.

Relational Data Model Concepts: Domains, Attributes, Ttrples, Relations & their character-

istics. Rrlational Data Model Constraints- Entity Integrity, Referential Integrity, Foreign Keys and

other Relational Database design using ER to Relational N'Iapping.

Unit-IV F1ndamsaf,:ls of Operating System 03 Hrs.
Definition of Operating Systcm Objertivts, type;, and fimctions of Operating Svstem.s, Archi

tecture of Operating System, Internal and Exterual Commands, Batch Files, Types of O.S-

Windows, Linux, RTOS, Android, iOS, etc.

Unit-V Introduction to Computer Security 03 Hrs.
Basics of Security: Security Trends. CIA Trial. Tlrreats. attacks. Vulnerability, Cryptographl'and

its types, Security urechanisns.

tr
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Introduction to Cyber Security: Hacking. Data Theft. Clvber Terrorisur. Viurs ald \lbmr's.

Email Borrrbing. Pornograpll'. onliue garubliug. Forgerl. \\reb Dclircements. \\'eb Jacking. Illegal o1-

liue Sclliug. Cvber Defatnatiott. Softwarc Pitacv. Electrouics/ Digital Sigrratulc. Phishing- Passrvoxl

Cracking.

Unit-VI Introduction to Advanced Computing Technology 08 Hrs.
Big data: Introduction- Characteristic; of big data, Big data case studies.

Data Science: Introduction to data science concept, Data Science Profile, The Data Science Prg.

CESS.

Data analSrtics: Overview, Importance of data analytics, Types of data analytics, Advantages of

data analytics.

Data warehousing and lytining: Intmduction to Data Warehouse and Dimensional modelling,

Data Mining Task and Techniques, KDD process, Issues in Data Mining, Applications of Data Min-

ing.

Data Engineeri,'g: Introduction to Data Engineering, Data cleansing, data transformation.

e Block chain Tbchrolory: Introductioo, Bitcoin, Ethereum, Consensus algorithrns, Smart con-

tra.-t-

Text Books

1. William Stallings, "Computer Organization and Architecture- Designing for Performance",

Pearson llrh E.,dition, 2022.

2. Andrew Tanenbaum, David Wetherall, "Computer Networks", Pearson 5th &lition, 2010.

3. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, "Database System concepts", TMH lh
Edition, 2021.

4. Abraham Silberschatz, Peter Galvin, "Operating S1'stem Concept", Wiley gth Edition, 2018.

5. Behrouz Forouzan, Depdeep Mulhopadhyay, "Cryptography aud Network Security", TMII 3",1

Edition, 2015.

6. Nilakshi Jain, Ramesh Menon, "Cyber Security and Cyber Laws", Wiley 1"r Edition, 2020

7- Neeraj Kumar, N. Gayathri, Md Arafatur Rahuran, B. Balamurugan, "Blockchain, Big Data

and Machine lrcarning: Tlends and Applications", CRC Press lst Edition, 2020.

Reference Books

1. Mano M. Morris, "Computer S;rstem Architectue", Pearson 3'd Edition, 2017
.r!5
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2. Belttor.tz Forouzau. "Dtrta Corlrntuticirtiotts arrd Ncturrkirrg l,ith TCP/lP Plotocol-. \lc Ctas.

Hill 6th Editiou. ?022.

3. Elnrasli Raurez. Narathe Shankaut. -!-urrdaurentals of Database Systeni'. R:ausol 7th Editiou.

2017 .

4. Achyut Godbole. Atul Kahate. "Opelating Systems", NIc Graw Hill 3rd Edition. 2017

5. \\'illialr Stallilgs. Lirrrit'Bros'1. -Conrputel Seculity - Prirrciples aucl Pra<.tice". Pealsorr Jth

Edition.20l9.

6. Nina Godbole, Sunit Belapure, "Cyber Security- Understanding Cyber Crimes, Computer Foren-

sics and Legal Perspective", Wiley lst Edition,201l.

7. Gerard Cardmo, Marialena Zinopoulou, Stylianos Kampakis. Theodcis Mourouzis, "Business

Nlodels in Emerging Technologies: Data Science, AI, and Blockchain", Business Expert Press,

2022.
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Electrical Networks
(RCP23FCPC2EC / FLCP 23FCP C2EE)

Teaching Scheme
Lecture; : 02 lfts./week
Practical:----
Tutorial :----
Credit : O2

Examination Scheme
Term Test : 20 i\,Iarks

Teachers Assessment : 20 l\,Iarks

Eud Sem Exam : 60 Nlalks
Total Nlark : 100 I\Iarks

2. Nlathematics - I-

Course Objectives

l. To analyse the circuits in time domain.

2. To study network topolory, network functions, two port network.

3. To synthesize passive network by various methods

a

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Apply the time.domain method for analysis of circuits L3 Applv

co2 Find the various parameters of two port network L1 Remember

c03 Apply network topolory for analyzing the circuit L3 Applv

co,1 Synthesize the network usiug passive elements L4 Analyze

77
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Pre-requisite

1. Basic Electrical Engineering and Digital Electronics.

Course Outcomes



Course Contents

Unit-I Graph Theory 06 Hrs.

Unit-lI Time domain analysis 06 Hrs

Transient Analysis of circuits containing R, L and C, Time domain aualysis of R-L, R-C and R-

LC Circuits, Forced and natural response.

Unit-III Network functions 04 Hrs

Network functions for the one port and two port networks, driving point and transfer functions,

Poles and Zeros of Network functions, necessary condition for driving point functions, nec€ssary con-

dition for transfer frrnctions, Hurwitz Criterion.

Unit-IV Network Svnthesis 07 Hrs.

Concept of positive real frrnction, testing for necessary and suffcient conditions for Positive Real

Functions, Synthesis of LC, RC & RI Circuits: properties of LC, RC & R"L driving point functions,

LC, RC & R-L network Synthesis in Cauer-I & Cauer-II, Fosterl & Foster-Il forrns.

Unit-V Two port Network 05 Hrs.

Parameters: Open Circuits, Short Circuit, Transnrission ard Hybrid parameters, relationship alrong

parameters, conditiotrs for reciprocity aud svnrmetry (without depeudent sources)

Reference Books

1. A Chakrabarti, "Circuit The'ory". Dhanpat Rai & Co.. Delhi. 6th Edirion

2. Sudhakar, Shyammohan S. Palli "Circuits and Networks", Tata NlcGraw-Hill education.

3. Smarajit Ghmh, "Network Thmry Analysis & Slmthesis". PHI learning

4. K.S. Suresh Kumar, "Electric Circuit Analysis", Pearson (2013)

5. D Roy Choudhury, Networks and Systems, New Age International 1998.
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Objectires of graph theolv. Linear Oliented Graphs. graph tcuuirxrlogies. \latlix rt'plesenttrtion qf

a graph: Iucidence uatrix. Circuit matlix, Cltt-sct rnatl-ix. r'crlrrcc<l irrcidt,ut rtrittrit. tierj{'t ruatrix.

f-cutset matrix. KVL & KCL using mat x, solutiol of rcsistive rlctrorks aud plinciple of dualiti-



Text Books

1. Franklin F Kuo, "Network Analysis and Synthesis". Wiley, 2'd.ed. 1966

2. \I E Van Valkeubulg. "Network Analvsis''. Prentice-Hall of Iudia Plt Ltd. lrlerv Delhi. 26th

Indian Reprint. 2000.

3. Ravish Singh, "Circuit Theory aud Networks", Tata I\{cGraw-Hill educatiou. 2e- 2016.
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Elements of Mechanical Engineering

(RCP23FCPC2ME)

Teaching Scheme
Lectures : 02 Hrs./week
Practical:----
Tutorial : ----
Credit : O2

Examination Scheme
Term Test : 20 Nlarks

Teacher Assessmeut : 20 trIarks
End Senr Exaur : 60 Nlalks

Total Ir,Iarks : 100 \Iarks

Course Objectives:

1. To acquaiut leamers with the basics of thermodynamics and enerry conversion devices

2. To familialize learners with the machine elements.

3. To impalt the klowledge of materials, manufacturing processes and machine tools

Course Outcomes:

q
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COs Course Outcorue; Blooms

Level

Blooms

Description

col U[derstand the scope of mechanical engineering and fundamenta]s

of thermodynarrics.

L2 Understand

co2 Understand working principle of larious energy corversion devices. L2 Understand

co3 Idcntifu rariorrs marhinc clements for diffe.rent applications L2 Understand

co4 Understand various additive and subtractive manufacturing pro-

cesses, chip less and chip removal pmcesses-

L2 Understand

c05 Describe llarious t)@e6 of conventional machine tools and CNC

machines, with machining operations to generate cylindrical, and

planar components-

L2 Understand
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Course Contents

Unit-I Introduction to Mechanical Engineering (Overview only)

06 Hrs
Role of N'Iechanicnl Elgincering in Industlv and Societ;y - Emelging I}ends and Technologies iu dif-

ferent sectors. such as Enelg'. \lanufacturiug, Automotive, Aero,space and Nlarine sectors.

Thermodynamics:

Thernodynamic work. pdV w<.rrk in various process€s, pV representation of various therrnodynamic

processes and cycles. Ideal gas equation. Properties of pure substance, Statements of First and Second

law of thermodynanics and their applications. Carnot cycle for Heat engine, Refrigerator and Heat

pump.

Unit-II Energy Conversion Devices 05 Hrs
Steam gereration process, Boiler; Mountings and accessories, Fire tube and Water tube boiler, Con-

struction and working of Babcock & Wilcox, Cochlan boiler, Introduction and Working principle of

Steam T\rbines, Gas turbine, Hydraulic turbines: Working of Pelton wheel and Flancis turbine, Re-

ciprocatirg Compressor, Reciprocating Pump, Working of Reciprocating I.C. engines (2 Stroke and 4

stroke), Study of household refrigerator and air conditioner.

Unit-III Machine elements (Theoretical study and applications)
O5 Hrs

Power transmission sha,fts, axles, keys (Types a.nd its applications). Bearings: Purpose, Classification,

sliding contact bearing; Solid journal bearing, Bush bearing, rollfug contact bea.ring: Ball bearing,

Roller bearings- Power TYansmission Devices (Basic elements and its applications): Belt drives, Gear

drives a.nd Couplings: Types aad its applications.

Introduction to machine design proces

Unit-W Materials and Manufacturing Processes 05 Hrs
Irtroductiorr to Errgilec-ring ruatcrials ald material selection criteria. Classification of marnufacturiug

process based otr additia€ and subtractive proces, chipless and chipremowal process,

Additive Manufacturing process (Liquid based, Solid based & Powder based processes)- Casting,

Forging, Extrusion, Rolling, Sheet metal forming/cutting, Metal joining processes.

Unit-V Machine Tools O5 Hrs

Conventional machine tools required to generate cylindrical and planar components. Introduction to

Numerical Control (NC) and Computer Numerical Controlled (CNC) machines.
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tri<'al. Clxrrricirl tud \lechaui<:al euelgr'.

Text Books

1. R. K. Rajput. Elements of llechanical Errgineering. Lruiu Publicatiorx Pvt Ltd, 2017

2. B. Y. Patil and H. G. Patil, Elemeuts of llechanical Engireering, John Wilev & Sons. 2020.

3. trIahesh Kumar, Elemelts of Nlechanical Elgineeriug. Johl Wiley & Sons, 2019

4. N. R. Babapurmath and V. S. Yalliwal, Basic lechtrnical Engineering, Vikas Publishing, 2014.

Reference Books

1. P. K. Nag. Enginecring Thermodyrramics. Tata llcGr.aw-Hill Publishing Co. Ltd. 2018.

2. Yunus A. Cengel and Boles, Ther.,rodynamics: An Engineering Approach , Tata N,IcGraw-Hill

Publishing Co. Ltd., 2019.

3. Arora and Domkundwar, Thermal Engiueering, Dhaupat Rai and Sons. 2009.

,1. V. B Bhandari, Design of machine elements, Tata NIcCraw Hill, 2017.

5. W. A. J. Chapman, Workshop Tcchnology Part I & 2, 6fth cdition, Routlcdge, Taylor & Francis

Group,2019.

6. Serope Kalpakjian and Steven R. Sclrnid Manufacturing Processes f61 F.ngrneeriag Materials,

Pearson, Sixth &lition, 2017.

7. Mikell P. Groover, F\mdamentals of Modern Manufacturing, Materials, Processes and Systems,

John Wiley & Sons, Inc, Seventh Edition, 2020.
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Elements of Civil Engineering
(RCP23FCPC2CE)

Teaching Scheme
Lectures : 02 Hrs./week
Practical:----
Tutorial:----
Credit : 02

Examination Scheme
Term Test : 20 l{alks

Teacher Assessment : 20 lUarks
End Sern Exam : 60 tr{arks

Total N{alks : 100 Nlarks

Course Objectives

2. To acquaint students with practica.l application in the field of Civil Engineering

COs Course Outcomes Blooms

Level

Blooms

Description

col To understand the role of civil engineer in society and to relate

the rarious disciplines of Civil Engineering.

Understand,

Remember

c02 To unde.rstand different types of buildings, building components,

buiiding materials and building constructiou.

L3 Understand,

Remember

co3 To understand the design and principles of planning. L2 Understand,

Applv

c04 To understand importance, objectives and principles of surveying L1 Understand

co5 To understand the trasic application of various civil engineering

software,

L3 Understand

o(
a
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1. To fanrilialize students with ftrndarrental principles and scope in civil engineering.

Course Outcomes



Course Contents

Unit-I Introduction to Civil Engineering 07 Hrs
Intro(lu(:tiorr to r-ztLious brirlu hcs of cir-il ctrgitreeliug, iutlodrrctiou to raliorrs civil trrgirrt-,crirrg stlut-

truos such as builtlittgs. higltrvavs. raill-avs. lrtidges. tlaurs. catrals- elerated irrxl grorrrxl stolag{.res('r

rrrits etc.

Unit-II Building Components 07 Hrs.
Part A: ?ypes ol Stntctwes

Superstructule. Sub Structure. furctious of foundation, types of shallow and <leep foundatious. suit-

ability in diffcrcnt sitrration, Loa"d on Stnrctrrrc.

Pa t B: Introductiotu to l'arious Wrts of buildin.gs

Plinth, q.alls, lintels, beams, columns, slabs, roots, staircases, floors, doors, windorns, sills, r.errtilatiuu,

basics of plumbing and sanitatior.

Unit-III Building Planning & Construction 07 Hrs.
Building plans, principles of plamring, site selection for buildings, typical plan of a residential building.

plinth area, carpet area, cmt of building, FSI, building bye laws, ventilatiou and lighting.

Unit-IV Basic Surveying 07 Hrs.
Principles of surveying, Linear aad Angular Measurement, Introduction to compass, bearing, Whole

Circle Bearing and Reduced Bearing s)stems (Theory 1 Numerical), local attraction, its detection

and correction (Theory + Numerical). Concept of bench mark, reduced level and contours.

Unit-V Software's in Civil Engineering
Brief introduction to various computer software's in the field of Civil Engineering

07 Hrs.

o Applications of Data Science and Artificial Intelligeuce (AD in Civil Engineering

. Introduction and use of AutoCAD and ZWCAD for making drawings, 3D modelling software,s

- 3D Max, Revit Architectue, Revit for BIM (Building Information Modelling), 3D Printing.

o Software's related to Structural Engiueering STAAlPro, ETABS, SAP, NIIDAS. ATE

o Software's of Adrance Surveying: GPS, GIS, Auto Plotter, 3D Ciril

o Software's of Water Resource Engineering: HEGHMS, HEC-RAS.

NA et
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o Software's related to Construction \,Ianagement and Estimation: N4SP, Primavera, Sage

matiou.
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Reference Books / Text Books

1. A\rurag Kand.l'a. Elements of Civil Engineeriug. Char.otar publishing.

2. N{. G. shah- c. rI. Kale. arrd s. y. patki. Buildiug Dra*ing. \IcGraw-Hill publicatio,.

3- Sushil Kumal. Building Coustruction. Staudar.d publisher.s Distributors.

4. N.I. S. Palari Cam.1-. Basic Civil Engineering. llcGr.arv_Hill publication.

5- Kanetkar T. P. and Kulka'ni S. v., s,rveving and Levelring, vols. I. II and III. vidya hi Gruh
Pra"kasha.n. Pune.

6. B. C. Punmia, Surr.eying, Vol. - I, Vol.-II, Vol.-III. La-xmi publications.

7. G. K. Hiraskar, Basic Civil Engineerlng, Dhanpat Rai publications.

8. Chudley. R., Construction Technolory, Vol.l, 2. 3,.1, ELBS publisher.

9. NBC 2005, National Building code of India, parts III, ry, vII and fx. B.I.S. Nerv Delhi.
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F\rndamentals of Data Analysis
(RCP23FCPC2DS)

Teaching Scheme
Lecture; : 02 Hrs./week
Practical:----
T\rtorial : ----
Credit : O2

Examination Scheme
Term Test : 20 \Ituk;

Teacher Assessnrelt : 20 llalks
Eud Sern Exam : 60 N,Iarks

Total Nlalks : 100 Nlalks

Prerequisite! Basic Illathematics and Data Interpretatiou

Course Objectives:

Tr.r skills of data for data modelli

CO Course Outcomes Blooms

Level

Blooms

Description

co1 Understand data properties. L2 Understand

co2 Apply statistical methods for data analysis. L3 Applv

c03 Articulate various techniques to improve quality of data. L2

L. r,-tuE
cE^rr L^l-
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Course Contents

Unit-fl Data and Text Visualization 04 Hrs.
Seven Stages of Data Visualization, Types of charts (comparison, distribution, composition, relation-

ship), Structured Data: bar chart, pie chart, histogam, stacked bar graph, box plot, scatter plot,

heat map. line chart, Node-link, dual axis chart.

IJnstructured Data: word count, bar chart, word tree, line chart diagrams, Word clouds.

Unit-III Descriptive Statistics 06 Hrs.
Population Vs Sample;

Measure of Central Tendency: arithmetic mean, weighted mean, median. mode. grouped and

ungrouped data, eurpirical relationship between mea.l, median and mode, geonretric mean, harmonic

ruean and outliers;

Measure of Dispersion: Range, quartile deviation, mean deviation, staldard deviation, variance,

empirical relationship between measures of dispersion, absolute and relative dispersion, skewuess,

kurtosis and histogram;

Measure of Position: Quartiles, interquartile range, semi interquartile range, percentile, percentile

rank, box and whisker plot.

Unit-IV Data Preprocessing 07 Hrs.
Need of Data Pre-processing

Data Cleaning: Haadling missing values and noisy data;

Data Ibansformation: Smoothing, attribute construction, aggregation, normalization;

Data Discretization: Binning and Eistogra,m analysis;

Outlier Detection: Types of outliers, statistical nethod (z-score), proximity-based

method (K-NN and LOF).

Unit-V Feature Engineering O5 Hrs.
Curse of Dimensionality, Feature Selection: Univariate methods (Pearson Correlation, Chi-square)

and Multivaxiate methods (Forward Selection, Baclward Selection and Stepwise Selection).

6/

Unit-I Data 04 Hrs.
Data objects and attributes: nominal, binary, ordiual- nunreric. disclcte- contiurrous:

Characteristics of datasets: diurensionality, sparsity. r'esolution:

Types of data sets: record tlata, data nutrix, graph-based data. se<lrential data. sequence data.

tirle-series clirta. spatial data.



Text Books:

1. Sharada Sringeswara. Purvi Tiwari. U. Dinesh Kunar, "Data Visualization Storytellirrg using

Data'. 1"t Edition. \Yilev. 2022.

,2. Han Kamber'. Nlorgan Kaufiuauu- "Data Nlinilg Concepts and Techniques", El*viel. 2022.

3. S.C.Gupta aud V.K.Kapoor- "Fundamentals of Llathematical Statistics", Sultan Chand Pul>

lisher.2020

Reference Books:

1. Jason Blowniee, "Data Preparation for Marhine Learning", ebook by Machine Lealning l\,Iastry,

2020.

2. Jason Osborne, "Best Practices in Data Cleaning: A Complete Guide to Everything you Need

to Do Before and After Collecting Your Data", Sage Publication, 2012.

3. Ethan \IcCallutr. 'Bad Data Haudbook: Cleaning Up the Data so you can get back to w<-rrk".

O'R-eillv.20i2.

4. trIax Kulin aud Kcijell Johnsou. "Feature Engineering and Selection: A practical Approach for

Predictir.e Nlodels'', CRC Press, 2020.
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Fundamentals of Artificial Intelligence &
Machine Learning (RCP23FCPC2AM)

Teaching Scheme
Lectures : 02 Hrs./week
Practical :----
Thtorial : ----
Credit : 02

Examination Scheme
Term Test : 20 NIarks

Teacher Assessmeut : 20 N{arks
End Sem Exaru : 60 Marlcs

Total I\{arks : lfi) Marks

Prerequisite: Basic knowledge of computers

Course Objectives:
To familiarize the fundamentals of Artificial Intelligence and Machine Learoing

CO Course Outcomes Blooms

Level

Blooms

Description

col Understand the basics of Artificial Intelligence and its ap
plications.

L2 Understand

L3 Apply

co3 Understand the fundarrentals of Data Processing and Ma-

chine Learning.

L2 Understand

oltc-E
eE3!
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co2 Apply problem-solving techniques for problem formulation.



Course Contents altt-cf
SEAL

Unit-I Introduction to Artificial Intelligence 05 Hrs.
Introduction: Iutlodu(tiou, Historl ofArtificial Inlrlligerrrc. Tlpes ol AI. Iltelligerrt S1-stems: Cat-

egorizatioll of Intelligerrt S1'steur. Cotrtporrctrts ol AI I'r'ograur. ;\pplir:atious of AI (Robotics. Hcalth-

calr'. Lxlustlr-). Crrn'errt trcutls irr AI.

Intelligent Agents: Agelts altl Ellilorutrcrrts. Tlrc corrccpt of lationalitl', The lature of errvirou-

nreut. PEAS represeutatiou. The stnlctrlrc of,\geuts. Tvpcs of t\gents. ald Learnirg Agent.

Unit-[ Problem solving and Searching Techniques 05 Hrs.
Problem Soiving Agent, Formulating Problems: steps problem solviug in AI, Example Prob-

lems: Vacuum world state space graph, 8 Puzzle Problem, 4 queen and 8 Queen Problem, Introduc-

tion to searching techniques in AI.

Unit-I[ Knowledge Representation O5 Hrs.
A Knowledge Based Agent, Overview of Propositional Logic, First Order Predicate Logic, Introduc-

tion to PROLOG, Case Study.

Unit-IV Expert Systems 05 Hrs.
Introduction, Phases h buildiry Exp€rt Systems, Exp€rt system Architecture, Case Study on Expert

System. Applications of Expert Systems- How to achieve AI in practical: Introduction to Machine

and Deep Iearning, Introduction to No mde AI tools.

Unit-V Introduction to Machine Learning O6 Hrs.
History of Machine Learning, Life cycle of Machine learning, Classification of Mar-hine Learning, Intre

ductiotr to Data waxehouse and data mining, Data preprocessing overview, Case study. Applications

of Machine L€arning.

1. Stuart J. Russell and Peter Norvig, "Artificial Intelligence A I\{odern Approach", 4th Editiou,

Pearson Education, 2022.

2. Saroj Kaushik, "Artificial Intelligeuce", lsl Edition, Cengage Learning, 2011.

3. George F Luger, "Artificial Intelligence", sth Edition, Low Price Edition, Pearson Education,

2005.

4. Deepak Khemani, "A First Course in Artificial Intelligence", 6th reprint 2018 Edition (1 July

2017), McGraw Hill Education (India).

m

Text Books:



Reference Books:

1. Irau Bratko. "PROLOG Progla.mming for Artificia.l Intelligence", -lth Edition. Addison-\4/esle].,

201 1.

2. EIaiIe Rich arrd Kevin Knight. "Artificial Intelligence", 3'd Editiur. 2017.

3. Davis E.Goldberg. "Genetic Algorithms: Search, Optimizatiol and Nlachine Learuing". Addisol

Wesley, N.Y., 1989.

1. Patrick Henry'Winston, "Artificial Intelligence", 3'd Edition, Addisor-Weslel'. 1992.

5. Han Kamber, "Data Mining Concepts and Techniques''. I{organn Kaufmann Publishers, 3td

Edition, 2011.

6. N.P.Padhy, "Artificial Irrtelligeuce and Intelligcnt Systeurs", Oxlbrd U vcrsity Prcss, 2005.

Online References:

1. https://ontnecourses.swayam2.ac.in/aic20-sp06/preview

2. https://onlinecourse;.swayam2.ac-in/arpl9-ap79/preview
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