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MATHEMATICS-TH

Course Dmtcomes:

In thi= Coorse Student will learn how to -
1. Compute Laplsce Transfoom wed Tnverse Laphace Trenstonms,
7. Compuic Moments, Curve Fitting, Correbation and Regressice. Probasility Disiribution and
Chi Square Test
3. Compute Soluticn of Transcendental and Folynom! Equations, Finite Diffezences e

Interpolatéon,

4. Compwe Schution of System of 1 ineer Equations. Mumnerical [hfterentin
a6 well as Solution of Ordinary Rifferentiul Equaticn:

5. Compute Pouricr Transforms and Z-Transfarims.

tion amd Integrstion

UNIT -1

Laplace Transform: Lapigce tranafarm, Exislencs incarem Lapluse u:znsl'-nfma of derivalives _ar.-i
integrals, [nitial and final value theorems. Tnitstep ﬁ.lﬂ-.‘l.'rl“!. Chirac=deltu !‘um:fnnn: I_;:p];m-:ltran.ﬂ?mrT
of ph::riudi-.- function, Inverse Laplace transform, Cenvolution theorsm, Applicotion 10-50lye sunple

linenr and simultaneous differential Egutions.
UNIT -1
Statistical Techniques: Moments, Memen gencrating funotions, Skewness, Kuriosis, Curve [iting,

Wethod of keast squares, Fittng af straight fines, Polyromia s, Exponentiul curves, L'ynr‘.uit-n- _l.mu:al .
Irmh linear w:d multiple regression arlvsis, Binamiil, Poision nrd Monmal distributsons, Tests of

gignifications: Chi-squnre fesl, [-test.
UNIT - 111
Numerical Techniques = T: Zeroes of transeendental and polynomial equabions using Bisection

method, Repyla-falsi method and Newton-Raphson method, Rate of CONVETgEnie of above mi::lhn-.h.
Inmrpnllmi-:m- Finite cifferences, Newton's forward and backward inisrpolation, Lagrange's gnd

Newion's divided diflerence Farimula fior unegual intervals.
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UNIT = 1Y

Mumerical Techniques — 11 sotution of system of Tnear squaninng, Petairin Deccnn position methds,
Jacobi method, CGauss Seidel method. Numerical Niffereniution, Mumerical {ntegration, I'eapeioidal
rule, Simpson's one thind and thyee-cight rles. Sohuion of atdinary differential equations Cfirst ariler,
second order and simulmpecus) by Fulers. Picard's and lonrthegeder Runge- Rutts me oS

UNIT =V

Integral Transformes: Fouricr integral, Compliex Fourler transfonm, Inverse Trans{orme, Convelwion
Theoremis, Tourier sine and cosine trnsform. Applications of Foursr iransform o simple onc-
dimensional heat transfer equations, wave equations and Liplace equations, Fo ypapsform and s
applicution to solve difference druations.

Text Books:
{. HEK. Das, Advanced Engincering dfathematics, 5. Chand & Lornpany Pyt Lid. 2022
s Perer ¥, O/Ngil, Advance Engincenng Malleinatics Thamson (Cengage) Lo ing, 2007
3 Jain, Tyenger & Jaim, Mumerical Methods Tor Selentific and Engineering Computatin, Hew
Age Inzmational. Mew Drelhl 2060
I N Kapur, Mathematical Gautistics. 8. Chamd & Company Pt Lid. 2014
14 Grewal, Higher Engineering s athemetics, Khanna Publishears., 1965
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PYTHOMN PROGTEAMWING

Conrse Chatoomes:

A fter studving this course, smdents will be able 1w,
1. Understanding Fundamentals of Fython Frogramming
1. Understand and implemen Control Structures.
3, Lewmn and implement Strings gnd Fanctons in Prython,
4. Understand and tmplement advance fenclions ltke iteratian and recursics.
5. hmplement Object CRened Programming soncepls in Fythan

UNIT -1

Introduction: The Programming Cycie far Pylhoi, Python IDE. Interacting with Mythan Programs;
Flements of Python, Typs Conversion Hasics: Expressions, Assignment Sraterment, Arithmetic
Dpesaiors, Operator Precedence, Boslzan Expression,

LINTT-TI

Conditionals and Loops: Condiiipnal siatemert in Pychan; 1f=2lse sttement, its working and execution,
sjastadoil statement and Elsa-l statement 0 Python, Expresson Evahuntion and Float Represcatation,
Loops: Purpose and working of Joops; while loop including its werking, For Loop, mesbed Loops,
Pieak and Confinie

uNIT - 111 _
Sirings and Funclons: SINEs: Léngth of the sirifg, Concatenation ?r'ni H‘ep:au operainns, 11|.d-=ru|i1111r_.~,
aind ' Sliwing of Sirings. Python Data Strocture: Tuples, Unpacking Scquencss, Lists ! Aitd [F
Sequentis, List Comprehension, Sel5 Dictionanes, Functions: Farts -.|f_u Funetian, F.:-u:n,u..llu_n of o
Function, Keywoed wnd Defauil AFEUmECTis, Scope Rules, Higher {irder Functions: Trest Tunelions 4s
first-class Ohjeets, Lambds Expressions.

UNIT-1%

Classes and Fhles: Crenerale prime aurmbers with the help o 5;133"'"-' nf Er_“’”*“"—"':"—"" 3-1%*11“':“'ln~ };lf
1y File input and ouiput apcratians in Pytivon F_f“#"-““‘-ﬂlrllé Exceptiong and -'"-=-5'-‘rr'::“ﬂ_5 ? U_ﬂ'-!_ Ib
introduction, Imperting Modales. Adysiract Data | ypes: Abstruct Ila'-_a 1}':_:_-*slﬂ_nd AT L;ﬂcﬂa-:;- n
Python Frogmmming. Classes: Definition and operakions in the n:Iu.s-:.c-?_u. ":pl.-.:-ml .'--E-|I:|J.n:- 5 LEJ:"“ 3:

init gfr , cOMpEFEon methods and Arithmelic methods eipl), Tlass EXampre. Inherisnce,

Inheritance and QOP. e
- WY ==
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UNIT -V

ltgrators and Recursion: Hecursive Fibonseci, Tower of Hanos, Search: Simple Search, Binary Beaitdn,
Faimating Search Time in Simple Seqrch and Binan: Search, Sorting and Merging: Selection Soit
Mlerge List, Merge Son, Higher Oxiter Sorl

Text Hook: A

1, Allen B, Downey, “Think Python; How 1o Think Like & Campibes Gejenting 37 edition,
Updated for Fython 3 Sheodl0, Heilly Pubilishers, 2024
(hitp/fjreenteapress COMAW pithinkpythoni)

3 Guido van Rossum amd Fred L, Drake Jr. A Introduction 1o Pyrhin = Revised and updased
For Python 3.2, Retw ark Theory Ltd_ 2011, -

1. John ¥ Guting, —Iptroduction o Computaticn aid Programming Lsing Pytho. Reyised and
expanded Edition, BT Press, 20,

4, Python Truining Guide _Mereury Learning and tnformation Li5A, BPB Publicutions

5 Lute, Mark, Programming Pythen: powerfl E]hjwlaﬂrii‘nleﬁ Progrimming. O Riclly
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DIGTTAL ELEC TRONICS

Course Dulcomes;
Adter sidying this course, ssudents will be oble o0
1. Mentify various number systems, binary codes and formlate cigital functions using Boclean
:|1|g¢|' Tl
2. Tresign wnd mmplement combimational logae circuils.
3, Dhesign and implament sequential logsc ceails.
4 Compare the operation of various andlog to digital nnd digital 1o analog conversion gircuits
5. Explain the basic concepls of programmabie legic devices and WM.,

LINET -1

Number Systems and Coedes: Binary, Detl and hesxaderiimal conversions- ASCTI ende, Excess -3
code, gray code. BCD, Emor deteclian ciades-Parity method, Signed numbg s represendatiorn.
addizion and subtraction. Fixed point and fostmg-pomt representation. Logie gates, Universal gates,
TTL arid CMOS logic families-internal diagram: of FTL NAND pate snd CMOS NOR gate.
Comparison of CMOS and TTL perforinance.

UNIT -1

Boolean Laws and theorems. Sum of Products method, Product of Sum method — K map
representation aind simplilication [up o e variahles) - Pairs, Quads, Octets, don't care cond ilior,
Combinational chrouits; Adders Full adder and half sdder, Subtractors- half subtractor and full
subtmctor, 4 - bit paralie] binary adder / subiracior, & ‘rry Look ahead adders.

uwNiT =11

C ompamtors, Parity menerators and checkers, Encoders. Decoders. BCD w seven segment decoder,
Code converers, Mulliplesers, Demuliplexers, Archifesiure ol Aritmetic Logic Units (Biock

schenuic only).

usIT = 1V

Flip-Flaps, SK, JK, 0 and T Mip-flops, JK Master Slave Flip-lop, Preset and clear inputs, Conversion
of lip=Mkeps, Regisers 1800, SIPO, FISO, PIPO, Up/Down Counters! Asy pehronous Count2rs —
Modulus of a counter — Mod-N eounters Ring coumter. Johison Oounter  Syoehronous Qounters,

Desgn of By fichronaus Counlers. /
- //
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UNIT=-¥

Sinte Machines; Staie iransition diagram, Moore and Mealy Machines Irgital 1o Analog v;:nn'.um-r
Specifications, Weighted resistor type, R-IR Ladder bype Analog o Dighal Converter
Specifications, Flash bype, Successive appraximation 1vpe. Programmable Logie Devices - PAL
PLA. FPGA (Infrodisction and hasic cancepts anky) Introchiction to Verilog, Implementation o
AN OR half adder and Full adder

Texi Hoonk:
I, Floyd T.L, Dignal Fundamentals, |0e, Pearsen Education, 2011,
3 C.H.Roth and 1L Kimney Fundamentals of Logic Design, Ve, Cengage Leaming, 2011
3. Mano MM, Logic and Camputer Design Fundementals, 4/¢, Pearson Education
4 A Anand Kurar, Fundamenal of Digital Cirevits, Prentee Hall
5. Roy Chaodarl, Linear Integrated Cireuits, f/e, New Age International Publications. 202 |
&, 5. Salive Hanan, Iigiul Circuits-and Desagn, Oxford U niversity Press
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Paper Code- ME-302

Credii-4
MECHANICS OF DEFORMABLE S0OLIDS

Course Ohafonmes:

Ay m;::m ol this caLrse studenis will demomsiraie the ahliliey Lo
- Il:rgm:.r.' varkous types loads applied on muchine companents of simple geamelry
e 1o undersiand the nature of insrnal siresses that will develop within the componenis

F-‘fi"!"lhir: he siraing and deformation that will result due to the elastic Mresses developed
within the materialks for simple types of foading

Able to understand the influgnee ¢l Lwisting on shaft and the energy theorems
5 Analyze ond destn beams, shafts and hofkns ey linders.

[ R

.

UNIT -1
yress wnd strains:

Imtroduction, norial stress and simin, sheat Suess and strobm, Er

enenpy. impact lnads and stresses, S840 of plane stress, principol sress and strain, maximum shear
arrecs, Mohe's cirgls for plane stress, thres dienemeinml sumves of stress & sinwn, equibibrim Cquatons.
generalized Hook's law, thearies of failuve, Thermul Stresies.

wgses on melines sections, 5iEain

UNIT-11
Mechanbes of Beams
[ransverse losding on heams, painl and distributed loods; Shear force and iend truomeent diracis
Typies af beam SUppaes - simphy suppraried, ever-angiag., caniilevers, fixed and guided beams; Static
determinacy and indeterminacy; Theory af pending of beams, purs hending sErEss Al serinetion aved
peutral plang, second momenl of arens [HiTeren] cross-seciins afl henms, Shear sthei distrioatien,

preflection of Beams

Pefection af 1 heam using e doubbe inlegraton ivethnd, Computation of slopes ai deffection in
beains; Myasotis method for computing deflectinns and Slopes.

LINLT =1l
Helicnl amd Leal Springs

Deflection of springs: by en=rgy mathod, helical springs under axial lnd - and under axial bwis
(respectively b cirdular ond soUATE CTOSS sections) axial losd pnd {wisting moment actlng
simulianecusty bath for open wd elosed colied springs, |pswinased Springs.

Colimns and Siruis _ _ : . .
Fuscking and sability, &l pal g ss FRI0, eeupibined hending and direct stress, middle thind gnd siddie
quarer rusles, SAruls weitly different end conaditions, Faler's theors o pimn erled columnid, ebfiey ol 2ol
copiitions on column hickling,

e T '
T MJ
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Bending

Simple bending theoey, cone

Nemural formuala; section ma

et of pure bending, bending stresses in heams or derivation of elasthe
comdition,

dulus and comparison of differem cross-section ef beams under bending
=hear stress
Concept of differcnt shear stress and its distribution in YAMDWE Cmss-seetion
Torsion and Twist

|--=.'|rtlr:m_ strestes pid delormation of clrenlar and hollew shalts; Pelar msment of ane, siepped shalis,
Deflection of shafis fixed at bath ends, Stresses and defrection of helical springs.

Encrgy Theorem

Pfi"“-'ilﬂﬂf of virunl work: Minmuwm potential energy Ueorem;, Castigliame's theerams. Maxwell
ECIpre iy ihecsem,

LMWIT -
Thin and Thick cylinders

Thin cylinders & spheress Inuoduction, difference between thin wolled and trck-walked pressire
vesgels, thin-walled spheres and cylinders, hoop and axial stresses and siniin, valumeris sirin,
Thick eylinders: Radial, avial and gircumferential siresses in thick cyfinders atjected to intemal or

external pressures, compound eylinders, stresses in rotating shalt ond evlinders, streases due 1o
imterference fits.

Text /Melervnce Books:

E.P. Papov, “Engineering Mechanics af Solids.™ Pewrsdn, 2013,
Timoshenkeo and Gere. “Mechanics of Materols” 2/e CBS Poblishers, 2022
B Submmaninn, “Sireneth of Maerals.” Crford Unbversiy Press, 2007,
[ 5. Bedi, “Smength of Materials”, Khanna Book Pubilishimg. 2022,

5. Bedi, “Engincering Mechanies", Khanm Book Publishing 021

F P HBeen R, Johoson Jrand ). J. Dewole, "Mechanics of Mateials™ Tat Me Uri'w Hill.
Deethi 2005,

1 L& Seinuth, Advanced Mechanics of Selids, McGra Hill. 2017
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ENGINEERING MATERIALS AND APPLICATIONS

Conrse Dl jomes:
At the wiad of thin course sudenis will
'IT. Kvw e range of engineering malel ks, thetr mechanial properties and spplicatians
Ko i 1.'u1.'||-u::_ma|hua.'ﬁ L mesrcae Ahe mechanical propemics al muberily
3 Learn hm'r_l.»;:- improne fue profierties of lerrous alloys through varisus ho gr il
A, Imterpretation of equitibriom phose disgams of alloys
& Thiffarent heal treatment methods (o tailar S praper ies of Fe-Confloye.

LI
Fagineering Aaterials and Chsdficalios

hletaks, plasties, CEELMIS avl composiies, Relevanl props e by sicad, mechamcal, thermal,
clectrical, chemial), cost. Rangs of appications haterial desigmatian and suandants Asnby dimiyams,
Golectinn EriteTia and freess

usIT-I
Mechunbenl Properiics wnid Testing

ensi e Cornpeetsitn, 1rsin, fiod b, Traectidre sl year Leits;, Young s ieduiuy; Relotiona bansecn
frue il pngineering giresssslrain, curvel Cienevalinei Hooke's 1aws W jefding ard yiehd siengily.
dustilicy, resilience, youghness and elastic recovery: Handiess me=auremiend i selation 10 strength:
EN curve, eadurwned gl Caiiie il Iniroduction o non-destisciie psting (RO

I UNET-A1

hetal amd Alloys

yrom anid steek Geniless sieal and (o] sgeks; Copper & ik hleyys — rass, bronde & cupre-mickel:
B i o AT u=hdg afboys: wickel based supernilays & Tilaniwm atioys; Prene disgroms ami
intempeetation of MICAIRLTICILTE, [ron Tran-carbide phase dhagr i arcl conling [V1T) disgrins af
slupes i dleflection in eamms; By pEatis mathed oo caimpuiing defledions and slopes

Heat Treatment
et . Lreatmeii
e ring, S Tardeniig, £ar

of Steek; Asmesling, wmpering. normmlizing, Spheroiduing sk g ering.
purzing, patriding, cyaniding. carbe-nwnding. fame and anduciion

E—

= W gl

hardening. Waraam el [l hardening. f_,-_-"___r-"
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UNIT-Y

Polymers, Ceramies and Composites
Polymers — {i=silwatinn an

A noplisations; Palymeszation pecnues; Ceramics = Chuide ceramies.
cernimic insulalors, bio-cemmics and Glasses Canmiposties — Reinborcement, qrvabris, mestnl e
cumposties, ceramic composiles, polymer coim pastles, Other advanced materials — biomaterials,
wptical materiala, high lemperaiure meterials, energy mal

eriaks, and panomaterials

NET-Y
Flecirical amd Magnethe Materiols
Conducting ani resisting muteriais — pes, erihes Bed appiis ations Semiconduetmg maerils ~
aroperties and upphicalions, Miagnetic matexiels — Soft and hard mmogmstic materils and applications.
Superconduciors wnd dislestrie materiaks — progeriics and spplications; Smart materinls; Sensars e
potuators, Piesoelsoiric: migretoatrictive and clutirnstrictive mat2rials.

Text Reforence Paoks:
VLW T Callster,

“hlates als Scienee & Englnoering,” Wiky Iy, 01k
1 ¥ 0, Badinski and MK, Padinskl, “Engineering v nierials™, PHL Indm. 2002
3 W Raghavan, “Matrial Science ani Engingering’, FTL ndi, 015
4, .G Jinda), “Engmesnink wdntiarials and Metbliorey™. Pearamn, 1011
5 ME. Adhby and DR

Jones, Frgneerng Matsrials | - An Introdustion 10 Froperie=s,
Applicasions and Design, Buitens urih-+heinemarm, US A, 2011
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PYTHON PROGRAMMING LAR
Course Umteomes:

1. Develop and execute basic Python programs using apnroprinte syritax and daa Types.
. Define ared use huvetions. and msnipolae tnilt-in dato, sirctures fikie Vists, wiples, and
dictionaries,
3. lroplement decison-making and (eralive CONSITIEL s wolve mroblems using Python.
&, Perform file inpub/outpu operations m Python for data stomege and rewneval.
5. Aypply Python programing lechnigues & implement tasic searching and sorLn

(=

¢ alzorithms

List of the Experiments:

1. To read and wiite simple Pyihom programs
1. To develip Pyibon programs w il condikanty ard laops.
% Todefine Python Tunctions and Lo use Pythan dars strctmes
4. To do imputioutpul with Tiles in Tyihan
g, Write s Fython Pragram 1o perform Liwsat Search
6. Writen Pyihon Prageum Lo perfonm Binary Search
7. Write i Python Progrn te perlonn galeetion suTi
. Write a Pythan Program to pertorm fsertion wan

— lists, wples, dictianaries

Mate: The imstraclor ey adid/ nodily thie Vst as pes hisfher wisthom Tor better ha nds on the

ginclednls.
b ﬁ
i M
/ R /
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DIGITAL ELECTRONICS LAR

L omrse Unaloommes:

1. Werfy the truth Lahles af hasic logic pates
3

-

andd implemmerd IDgic funchi

o ustng i iversat EALSs.
Design and implement combinational girs

irs such a5 halTill sdders, wulbitractors, anel code
CONYENETE

3. Develop and anahyie mognitade comparators. malliplexsr and demultiplexers used i digim!
Sy BLEITS,

4, Construgt and demonstrals

sequentinl logic clrewits inchdirg varas rypies of
shift popisters

Mip-Nops and

Perform Nip-op conversions nd unaly

pi the behnvior and HMINE it
b GampEmEns-

eristics ol segueniizl

List of the Experiments:

1, Trwhiable weriticatiom of
MR

Reanlieation of hasic Omles using un

difFerent kogic wates- ANLL 3R, HOT, HAND. NOK, K-OR, and X-

iversal Celes,
. Designof faulf and fult eddes cipeuits

&

L]

4. Dhesign of nalfand Sl ubimEr ClEcits,
& Design of cods corwerters cineLils-EHminy
fi.  [esigh of magnitade comparnn circuits
= Grudy of mulbpeser (LI maed demultip
%, Design ol sh if% FEisAET

g, Swdy of dilfesnt rypes ol Flip Flrops (PR3 R-FE, JR-F¥. D-FF. and T-FF
111, Conyershoa [rom Rt Flip Flop (FE] b others

s gy Sode andCiray 1o Pirary crdi

Ius.urn;l‘ﬂ-.h-'l'l.jfﬁl:luif-: 1,

wple: The instraclaer iy skl mugkify the listas per i/ her wisdom for belter s on the
ahudenis.



ST Rieah
mmﬂmh eniiiiy Eeafiuey, e, s wda ()

Language University, Lucknow, U.P (india)
UF R TATE GOV EMNMENT UMV i
{Baayniand Linier Seefion 30 & MR o el L0 A, 198G 4 ||Ir-::.: g

T
I, mgprayed I (A I0NTS -
L T " Code- ME-351
0 9 2 Credil- 1
EMGINEERING MATERIAL LAD

Loviirsee Chnteqarmes:
I, Toleam about sivess and strain and UTH,
1. Understard phase ransfarmatian,

3 Leamoevelie load jests

i Sudy abood vasous MNOT rretheds;

Lisl of Experiments: (A0 least Aol the Following)

b, Strengih sestof & given mild siesl specimenon LT wiih il details ond s vessus
strnin plat om the machine.

3,  Hber tests such vx chenr bend pest an LT R

g

Imspact (esk on pae esting weehine ke Chapry, leod o bath,

Hardness Test ol given specimen U ikng Rockwelb and VickersBringlh testing mochines
5 Spring lndex 163t on spriing Lesking, mhazhime

Futhgue test om fatizoe westing meachine

iCineap it Of Ereap bEsting maching

Fxperimint on delection of beam, comparion of soival mewsumemenl of deflection wilth
dink gaisge 10 the cakoulated ne, sod or evalmtion of young's modu e of bearn,

4, Torsion Less of 2 mod nsing oesion wesing machine

.

Sedy of HOT (poai-destrietive 1estingl methods ke mapretle taw detecior, detectar, eddy
curren festing machine, dye penciranl fels.

P
Y (

L
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Paper Code- ME-353
Credit- 1

COMPUTER AIDFD MACHINE DRAWING LAR

Coourse Dutcumas;

Yewtify the ratiomal and imternakioral sandards gea

aiming b muehing drawing.
1 \pdieri e the imponacs of he Tinking furmivosal and wis

isualization aspecks in 1he preparabion
of the sl drawings

3. Apply limite and tolerances 1 axsemblies and

“hoase approprie fits for given nzgemblies,
4 Preparation of the pan or ey dmRinLs 8s pex flve porvenAicds

List of Experiments: (Al least § of the Following)

1. To Rewiew of grapbhe interface A ihie saftware; basic skelching consm antts and novigational
gormmmeds

3, Comversinn ol prciorinl views i cethagraphie projections af simple o whine parts (with and
wifhioud sectian)

3. Vo degw the Hidhlen Lire conventions and Precedence al lines

4 T draw e Sedilons of iy ramids, Frisms, ubes, Tatrahedroms, Tones uad Cylinders resiing
1|'r.|n ot Uhely beses (o problemeon s imclinatioms, Spiner:

]

aryd maliow solds)
o draw Comversiom of picioatal views i orilogmphic pre

jectiaps ol gimple maching parts
u-.n.r- section planes dizatsd on e yurrl)

T shudy the Tiread e kg, sectional Ve

e (Islerml & E wbermal)
2. Todrxw the
H.

9

vy b threads 1500 Metnge ilnternil & Exismall
e pd Acme el

'« (end, American Sandard tiread.
¥.ey, Coupling ani kinis.
[ Assembhe Tirawingd the E

o Assenbdie Dviay mgh the Lever Safaty Valve
i, T Assembio [rawrings the 16 Er
11.Ta Aassmble D

amnarer blodk (Pedestal Bewringh

e golineclitg Tl

v imzs bhie BorEw jiok (Bails pe)
1L, T Asstmble Trawings il Tailstack of Tathe

1%, Tis Asgeminle Thrawings by Blachimne vios
LT Asseimhis Tirisvmps iha Toal hewd of shaper

o Nﬁ} ‘3‘5'
& -{’f

\\‘%/
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Paper Code- As-401
Credit- 4

= =

NUMERICAL METHODS

Course Oulcome:

Afier studying thiscourse, studers will be able te;
1. An understanding the Roots Equations
1. Know the System of Simultmmecus Linear Bguations
3, An undecstanding the Curve Fifting and lsast square rEgTEsSIN
4. An Understanding the Nemerical Differentiation and Integration.
5. An understanding the Ordinary Differential Fguations,

UNIT- 1

Foots of equation, Bracketing Methads: Graphical methods. biscetion method, false-position method,
open methods: simple one point Terstion, Newion Raphsan method, sccant method, multiple rocts,
system of non-linear quations.

UNTT = 11
System of linear algebraic equations: Gadss elimination method. motrix inversion method, emor
analysis and system condition, Jacebi method, Qauss S&idel method, LU Decomposition methods,
Crout Decomposition. Banded systems, Cholesky Decomposition, elgen valoes and gigen veclors
problems.

LNIT - 111
Cupve fitting: |68l Squarcs rcgression linear repression, polynomials, Lagrange interpoiziing
paslynomials, spline interpakution, Newlon's Forward, Backward snd Central Differcnce formula,
Sterfing’s formula. Fourkst approximation

UNIT -1V
Numerical differentiol -and Tntegrafion: Newton-Cotes integration  formulas: Tropezaidal rule,
Simpson's Tule, ntegration with unequal segments, open inicgration formulas, Integration of
equations: Romberg integrition. Gaumss Quadrature, improper integrals, Numerical Differentiation:
High- Accuracy Differentiation formulas, Richasdson extrapelation; Derivatives of unequally spaced
data.

UNIT -V
COrdinary Differential equations: Euler's method, modification and finpravements of Euler's method,
Runpe-Kutta mothods, Taplor's sories method, boundary value probiems. Partial Differential
Equations: Finile Dilference ~Elliptic equaticns; Laplece equation; Parabafic equation, explicit
method, implicit method, Crank — Migolsan methed, Piireholic equations in two spatial dimenstans.

1. Numerical Methods for Engineers; 5 C Chapra, R P Canale. g™ Edition, Tat MelGrawHill,
2. Erwin kreyseig, Advanced Engineering Mathematics, 10th Edithan, John W iley & Sons, 2000,
K 3. B, Grewal, Higher Engineering Mathernatics, Khanna Publishers, 43" Edition, 2
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Paper Code- AR-401
] ! i Credit- 4

: HYDRAULIC & PNEUMATIC PRIVES FOR ROBOTS
Course Chilcomes

After studying this counse, students will be able 1o:

, Understand various actation systems and robatic grippers: and compare their choacteristics
anil applivations in robotic sysiems,

7. Demorstrate krowledze of fluid properties, basic fuid {aws. and measurcment techniques
used in Tuid power sysients.

3. Analyie the congtruction, working principles, and applisations of warions Tuid power control
valves including directional, pressure, and fow comire] valves.

4, Explain the componcnts and working of fydralic and preumatic powWer cupply SySiems.
in¢luding sircompressors, TS, anid FRL units:

5, Design sod analyse fluid power ¢ircails and actuators, including eieiredydeanlic and
eleciro-preumalie syslems uaed iy rebotie applications.

UNIT - 1

Introctuction: Rabol Actuation; Rooone Grippery, Charsateristies of Aciuating Sysiems, Comparisn
af Actuating Sy stEms.

UNIT - 11
Fluid Power Systems: Intryduetion ol Fluid Power Systems, Propenties of Fluids and Selestion,
Pascal's Law and Prossure Wgasurerment, Flukd Flow and Mensarement, Cias Laws.

UNIT - 1
Conirel Valves, Fluid pawer control elements and standard graphical symbols, Directional, Pressure
and Flow Control Valves — Construction and Working, Rotary Valves, pilot-Operazed Valves Servio-
valves.

UNIT - IV

Fiydraulee and picumatic Power Supplics: Hydraulic Powes packs, Hydraulic Losding Valve and
Filters, Air Compressors & Receivers, Alf Treatment and FRL Units, Pressure Regulntion n Fiuid

UNIT - ¥
s s heir Consirction, Rotary actasiors 2ad. (hEK0
inder Dynamics, Speed Conrol,
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Fluid Power Circuits & Control: Control of Single and Double Acting Hydraullc Cylinders, Control
- of Single and Double Acting Prieumatic Cylinders, Eloctrical Controls for Flud Faacs Cireuits.
' Etectro-hydraulic and Electro- Preumatic Circuits, Examples of Fluld Power Clrcuits in Robetics.
Text Books' Relerence Books:
1. Saced B. Niku, “Intreduction 1o Rebotics - Analysis. Cantral. Applisations” 3fe, Wiley India
Pt Lad., 2024, _ : ;
2. R Mifta), Nagrath, “Robotics and Control™, MeGraw Hill Edunatm_l_n,llﬂil
3. Hydmaulics and Praumatics, Jagadessha To L K. [ntermational Publishing House Pt
Led 2015, : |
4. Hydraulics and Preumatics, Andrew Parr; Jaico Books, 1993,
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Bl Vandigle R Paper Code- AR-401
i 1 i Credit- 4

CONTROL S5YSTEM

Course Dulcome:
Adfter studying this course, students will be abde to:

Apprecinte the mle of the control system

Analyze the mathematical model oF the control syster.

Solva 1o got o lime domain response.

Anabvee stability of the system.

Use hode plat Tor frequency domin analysis and annlyze the contral system in siale space.

|.ﬁl-|—'f-|JI'J-'F

UNIT -1
Introduction to Centrol System;
Ingroduction to control system block diagram. Inportance af Control Systems. Companents af control.
Explanation with the help of the |iquid level control Sysiem Significance of actuators atd sensors.
Fypes of actuutors, Types of sensors. Open loop contral amd closed loop control, Use o1 refays,
vwitches and contactors for simple and gequential contrl LysEme,

UNIT- I
Control system pepresentafion:
\athematical representation of simple mecharical electrical, thermal, hydmulic sysems. Block
diagram representition and reduction, Signal flow graph, Transfer function of these systems. Pole 2ero
cuficepls

UNIT - 111
Time doamain analysis:
Tine response of first order, second order systems, Analysis of steady state error, Typa of system and

3

steady state error, Time [Esponse spesifications. Effect of purameter variation on open loop and closed
Lonp sysiemm respomss. sensitlvity. Effect of feedback on system FEsponse, stabiliny and disturhance.

UNIT - IV

Seability
Concept of stability, Effect of pole zero bacatlon an stability, Routh- Hurwitz criterion. Root Locus

method for analysis of goin margin. phise mangin and stability.

UNIT-V
Control system analysis in frequency domain:
Concept of frequency domain hehavior, Bode Plal for analveing systems in frequency domain,
Freguency domain performance specifications. Carrelation between Linse doman and frodquency
domain specification. Nyquist Analysis,
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State Space Approach: Representation of sysiem in state space. Converting 1mﬁwﬂrﬂiﬂn mﬂ"
into stae space model, Mon uniqueness of siate spase riu.:miﬂ'?1 Cunonical representation, Figenvalues,
Solution of state equations, Concept of State feedback control, conteollbility, Obscrvability.

Text Books! Reference Book:
1. Magrath & I'ui ﬁml“cmmymm Eaﬂlm;*,ﬂt,mm:ﬂlﬁ.-
2. Nonman 5. ‘Hm “t‘:mtmlﬂyn:m Engineering”, Wiley, 2019,
3. Smamjit Ghosh, “Control Systems Theary & Applications”, Pearson Education, 2007
4 Katsuhiko Ogata” Modern Control Eu.ﬁnﬂ:rlﬁr." Preatice Hﬂr 2010,
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Lo ol Paper Code- AR-403
e 8 Credii- 4
ROBOTICS
Course Outeomes (CO);

After studying this course, students will be able o . .

I, Understand the types, components, and classification of robots, including kinemalie systems.

2. Analyze robot Kinematics and dynemics; focusing on translation and rotatign representation,
coordinate trans formation, i

3. Explore various sensors and vision systiems used i robotics, including contast, proximiy,
position, and vision applications.

4. Apply contral thearies to robotics, including P, PD. PID, und advanced control laws.

5. Develop skills incontrol hardware and interfacing, focusing on mhbdd-:_d systems architeclure,
integration with sensors and actustors. and programming for robet applications.

UINET - |
Introduction 1 Robotics Types and components of & robot, Classificu !nn of r'uhuls-flns-r-d-lnnp &Eﬂf
apen loop control sysiems, Kinemitics systems, Definition of mechanisms and maniputators, socinl
isswes and safety. '
UNIT-11

Robot Kinematics and Dynamics: Kinematic Medelling: Translation and Rotation R?F'Emﬁﬂﬁq
Coordinge rensformation, [H porammeters, Iar:f:fﬁtyn. Singularity, and Statics, Prynamic Modelling:
Equations of motion: Euler-Lagrange form ulation

UNIT =11
Sensors and Vision Systen Sensor: Contact and Proximay, Position. W‘hqrigr. Farce, Tactile el
Intraduction to  Camems, Camerg  cubibration, {immulryl E.t hﬂ;?ge formiatian.
EnclideanSimilaritn Afline Projective transformations, Vision applications in robotics,

UNIT -1V
Robot Control: Basics of control: Transfer functions, Contral laws: P, PD, PID, Non-linear nd
advanced comtrols, Robot Actution Systems! Actuators: Electric, Hydraulic and Pneamatic,
Tranemission: Gears. Timing Bells and Beanngs, Parameters for seleciion of actuators.

UNIT-V
Contral Hardware and Interfacing: Embedded systems: Architecture and integration with sensors
sctuators, components. Programming for Robot Applications

Text Bock (5)) Reference Book{x): ]
I. Saha, $ K., “Introduction to Roboties, MeGraw-Hill Higher Education, Mew Delhi, 2022
2, Gihosal, A, “Robotics”, Onford, New Delhi, 2023,
B G e s e PO
4 Mittal K. and Nagrath L1, "Robotics and Control”, Tata McGraw Hill, .
& Mukhoriee . “Essential of Roboties provess and Automation’, Khama Publishing Heuse,
- - - .
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MICROPROCESSOR & MICROCONTROLLER

Course Outcomes (CO):

At the end of this course students will demanstrate the ability 10-
1. Apply a basic concepl of digim! fndamentals to Microprocessar hased personal computce

syslem.
2. Analyeea detailed software & hardware structure of the Microprosessar
3. Learn the busics of 5086 Microprocessor and Periphersl Devices like timer, USART etc.
4, Understand the differerce between  Microprocessors & Micmcontrollers, and  details
Archirectare of 8031 Microcontroller.

S, Leam the co cr ﬂ[lﬂﬂ'ﬁmruﬂhpi?ﬂ'ﬂlmpiﬁﬂntmmIud-;ipnu}lﬂlunr:lht#

UNIT -1

§085 MICROFROCESSORS; History and Evolution of Microprocessor and their Classification,
Architectare of 5035 Microprocesser, Address / Diata Bus multiplexing 2nd demul tiplexing. Status and
Control signal generation, Instruction set of 8085 Microprocessor, Classification of instructions,
addressing modes, timing diagram af the instructions:
UNIT-T

Hardware Interfacig with BOES: methods of data Transfer and Interrupls of 8083 MICTOPOCESS0Ts.
C|aesification of intermepts, Programming wsing interrupts, Diroes Memory Access, Serial and paralle] |
data irmnsfer, Interfacing of Memory Cinps with 8085 Microprocessor, Interfacing of BOSS with .
H155/8156 (RAM), R3S5/ETIS (ROM). Interfacing  of Programmable  Devices  with EOES n

[ . 8279 programmabje Keeyboard/Display interfase, §255A programmable Parallel
interface. 234 programmable Intefval Timer, $259A programmable Intermipt Controller, Assembly
language progromming. i

.‘Im"m J,.

16-bit Jow power MCL: Intraduction 10 mﬂrnnpntm'!llm and embedded systems, Von Neamimnan
Mmﬁmmﬂﬂhﬁtﬁﬂmﬂ CISC maching, Architccture, Programmin
chniques, Addressing Modes, Progmmming registers and configuration 10 ports pull
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UNIT -1¥

'C:_qnﬁa'urin_g Pﬂﬂphml_l in MSP430; External fnterups sod software interrupt, iniermupl
programming, Waichdog timer, Clock Tree in MSP43D, Timer/ counter interrupt, Programming
MSP430 timer, counter programming, Real Time Clock (RTC), FWM control, timing generation and

measurements. Analog interfacing and data ncquisition: ADC and Comparalor in MSPA30, datn
tramsfer using DM A

UNIT -V

Serial Communication Interfaces in MSP430: Basics of serual communication, mode of serial
communication, R8232, seral commurieation fssoe, Serial port programming. implementing and
programming UART, 12C, SPI interface using MSPA30, interfacing external devices, external
memory, keyboards, display devices, DACIADC, DC Motor. Stepper Motor, Servomalar, power
management, Sensor Interfacing and signel conditioning, Case Study, MSP430 based embedded
system application using the interface protocols for communication with extermal devices: “A Low-
Power Battery less Wircless Temperature and Huniidity Sensor with Passive Low Frequency RFID.

Text Books! Reference Book:

1. Ramesh Gaonkar, "h&mpmm&mrﬁdﬁ'ﬁcmm Programming, and Applications with the
8085, Pearam International Publication (Indis) Pve. Lud.

3, [V Hall, “Micreprocessars Interfacing”, Tata MeGraw Hill Publication,

3. N. Senthil Kumar, M. Saravanan, 5. Jeevananthan, “Microprocessors and Microcontrollers™,
Chiford University Press Publication, i

4. Cetling Staried with the MEP430 Launchpad by Adrian Fernandez, Dung Dang, MNewness
publicaticn TSBN-13: 978-01241 1 5880, 2023

s MSP430 micrecontraller basies 15t Edition by John H. Davies {Authar), Newnes Publication

[SBN-13: 9780750682763, 2022,
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i S Paper Code- AR-451
o 3 Credit-1

o

HYDRAULIC & PNEUMATIC DRIVES FOR ROBOTS LAB

Conrse Dulcomes:
After the completion of this Lab, the students will be alle 1o

1. Selectnsuitable DC control valve, oo
7. Select & suituble actuator for a-given robotic application.

3. Understand the functioning of Jifferent valves, asctuaiors and fluid power ehrcuils
4. Design fMuid pawer setiation sysem for robotic application.

List of Experiments: (A1 least 8 of the following) o
1. To study compenents and funetioning, of f.r,‘ggttrnuilc. poweer pack. -
3. To study components end functioning af & ptcumatic fuid power supply: ;
3. Tostudy different types of DT eoftrel valves and actuators i hydrawfic fiuid pawer gy sterms.
4, Tufmdf different types of DC eomtred. v mﬁm& acluators in percumaric fluid :|_:|uu':r EVSIEMS.
5. Tostudy the working of speed and pressure control vulves in fliid power elreuits.
6. Toswdy 8 poeumatic logie cireull using a-pikot operated DT valve.
7. Tooperaie a linear hydraulic actuntor using4/2 and 43 DC valves. _
B, To epersie rotary pheumatie of hydrmulic motors waing two and three position DC valves.
9, To operaie singlt adi@g'mﬂdgy_hhgﬂng,l}nﬂ::mymi: actuntors using 3/2 and 3/2 D .
10, electro preumatic valves respeetively: 1
11. 10.To study thie applicatior of Muid power gircuils in robots _ X
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el S Paper Code- AR-I52

| Credit- |
CONTROL SYSTEM LAB

Course Outcomes:

Axthe end of this course, the students will demonstrate the ability to:

L
2.

3.
4.

5

Develop the mathematical model nfdiﬁ'ﬁgnl.;nmpmurlﬂ of lincar feedback control system
using simulation and experiments.

Analvze the transient charcteristics of dlfruun first order and second ordér systems using
simulation and ex :hi:am

Determing the performance of systom- s ool locus,

Carry out the stability analysis ol linear feedback conire! system usime Bude plat and Nyquist

plot
Diesnpnstrate an industrial appht:ﬁnm (ke Boule fill mg." Pk and Place contrel) using PLC.

List ufﬁpﬂiuﬁi;n‘: (AL Iuéiit-‘s’ H:hi.fulﬁwl.lijl.

ik gt

Ts
B,
a.

To study input out characteristic of variouws tontrol system companents.

To oblain slep response and find time response specification of electrical system, hydraulic
system, preumatic system and thermal system,

T abtain transfer fencrion and poles zeros of DC metor experimentally,

To obtain root locus experimental by

Lise Matlah 1o study the effect of feedbock fakn on sysiem response,

Use Matlab to study the offect of dumping factor 2eta on time conirol perfonmance
specifications.

Use Matlab te obtain root locus fora givensysiem and find performance specifications

there from, Study effect of addition of zent iind pnlc an root locus,

Use Mathab to get a bode plot and obtain gain margin dnd phase margin for various systems,

Al Use Motlab 1o ohtain state space ﬁ;rnuhﬂth'rrl. from transfer furction, find E.igw_w.-lhm,
..ﬁ.l!ll'j"-'?-ﬂ- Emﬂ'ﬂlhﬂﬂﬁ' Mﬂﬁ_ﬁt{r!ﬂdﬂlhﬂw. o
S TTL

2 I1:'-'—I1II|.I_- 1Ee -
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L T P Paper Code- AR-453
] ] 2 Credit- 1
MICROPROCESSOR & MICROCONTROLLER LAB

Course Outeomes:

2.

i

4.

Understand and apply the basie arehitecture and instruction set of BI85 microprocessof

through hands-on programming and interfocing exercises. : .
Demonsirate the ability to interface peripheral devices (such ns 8255, 8279, and 8254} with i
the 80835 microprocessor dnd implement intervupl-driven applications

Dievelop smbedded L programs to configure and confrol various features of the MSP430
microcantroller ingluding GPIC, timers, interrupts, and ADCs. ol

Design and implement real-tinte embedded systems uting MSP430 for serial communication,

sensor  interfacine.  and  peripheral control - using [2C/SP1 protocals.

List of Experiments: (Al beast § of the following)

R

L

[ l} Perform basic math and logicil operations using MSP430 C code,

12, Use external push-button 8 trigger interrupts and toggle LEDs.

3. Generste PWM for LED dimming or serva contral.

14. Rend analog voltage using onboard ADC and display digial equivalent,
15 Demonstrate RTC features using timer interupis and time display,

T T it P

Idcatification of components. understanding buses, clock, and status signals
Addition, subtraction, multiplication, ind division SF 8«51 6-bit numbers,
o e B el
AND, OR. XOR operations, conditional Uneonditional jumps.
Druw timisg dimgrams for a fow sample instructions (2.2, MOV, MVL LD,
Program using different medes (Mode 0, Mode 1) t contral LEDs and read switch status.
Keypress detection and displaying characters on a T-scgment display.
Grenerate fime deluys and sguare wave outpuls.
Writing interrupt-driven programs (eg, ST 7.3, INTR) and demonsiration using LER
ioggling,., <, “Sml M _
Introdietion to Cade Composer Studio (CCS), GPO programming (slink LET).

Write a program 1o demonstrate different power-saving modes.




