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Ccurse Outcomes:

At the end of the course, the siudent witl be able to:

CO1. Solve the problems of electrodyrantics used in various i'elated applications'

Lo2.lpplyprinciPtesofqu6ntummmhanlcsatmicro3coplcIevei,

CO f . Analyze prlnciples of optlcs towards the op-ticat appli&tions'

(O g, App{y concept of nanotechnology rn varioul fi9ldr and lhe f roblgml relate.l 
:o.nu!l:ar 
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Module 1: Celculus-I (08 hours)
Rolle's theorem, rnean value theorem, Expansion of functions by Maclaurin,s and Taylor,s theorem,
Partial differentiation, Homogeneous functions, Euler's theolm, Maxima 

"na 
ilini*":;a;;

variables, method of Lagrange' s rnu ltipl iers.

Module 2: Calculurll (0S houn)
oe,finill integral q]ifit of a sum, Application in summation of serieq Double integrals, Change of
order of integrals, Triple 

integrals, Length ol curves, Area and Volume of surfaces rlsing double andtriple integrals, Beta and Gamma functions and their properties.

Module 3: Sequences, Series and Ieplece Transform (10 hours)
Convergence-of sequence and series, tests for 

"onrarg*no; 
Power series, Taylor,s series, series forexponential' Trigonometric and logarithfir functions; rouriei series: Flalf range sine and .orin" serieiparseval,s theorern. Irplace Trunsform, inverse Laplaca transform.

Module 4: Matrices (06 hours)
R*kiid;'r 3of,,io,, of simultanoous equations by elementary Transformation & consistency of
gquations, Eigen values and Eigen vectors, bayley n"*ilto, *"rrem and its application to find theInverse of mati:r, Diagonatisation of matrices.

Module 5: Vector Space (0g houn)
vector Space, Linear dependence oivectors,-basis, dimension; Linear transformations (maps) rangeand kernel of a linear map, rank and nullity, Inverse of a lineai transformation, *[*ltity theorem,composition of linear maps, Matrix associaied with a f ineu map. 

-

Books References:

l' 
*il.*"*ts 

and R'1. Finney, calculw and Analytic geometry, ge Edition, pearson, Reprinq

?' -Envin 
kreyszig Advanced Engineering Mathsmaths, 9ft Edition, John wiley & Sons, 20063' Veerarajan T, Engineering MithematiJl for nrst year. rata trtccnw-Hill, New Delhi, 200g.4' 

lffi:" B.v. Higher En{ineering Mathematics,'f"t" rti.c**-Hiu, New par,i l'iif i"or;*

Jabalpur Engineering College, Jabalpur (M.P.)
(Common to alI Disciplines) w.e.f. July 2018

(Bascd on AICTE ModeJ Syllabus)

SUBJECT -MATHEMATICS-I g'I IOL lL+T+P:TCl{3+l +0=41

5. D. Poole, Linear Algebra: A modern
6. N.P. Bali and Manish Goyal, A text

Reprint, 2008.
7 ' B'S. Grewal, Higher Engineering Ma&ematics, Khanna publisher, 36e Edition. 2010.

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

l' Apply differential and integral calculus to notions of curvature and to improper integrals.
2' Understand basic knowledge of Beta and Gamma run"tions , iunctions of several variables.
3. Apply the fallouts of Rofie's Theorern of analysis to enji*.riig problems.
4' Determine the tool of power series and Fourie, r".io,"t-.pt"ce transform for learning advancedEngineering Mathematics.
5' Solve various problems using matrices and linear algebra in a comprehensive manner.

Introduction, Znd Edition, BookVCole, 2005.
book of Engineering Mathematics, Laxmi publications,
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B.Tech. (AICTE) I Sem.

BTl02 Mathematics-I

P01 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POl I POl2

c01 2 1

c02 1 2

co3 1 1

co4 1
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Jabalpur lln gineering College, Js brlpur

(AICTE Modet Curricutum based rcheme)
B.rech. (ArcrE)IfIL 3<q,

(w.e.f, Juty IOt8)
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Courue Outcomet:

;';'ffi::X*::m::"o*;rg procesq rypes or sta*ne*ts ia c tanguage such as

IiO, branching and iooPing cic'

(oz.Deseiibe various'ingrodients of c program sush a3 constants' variables' keywords'

datatypes,headerfiles'funetions,pointersanddynarnicmemoryallocationfunctions'

Clr3. a.*r"*a progranto solve simple arithm*ic ana1ogi1t problems'

La4,CompcseCprograrnusingarrays,pointers,functionsandstr:rrcturesetc'
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Computer Programming rnd Problem Solving



I

I

I
t.,

l.
-t

I

lr.

r{
Jabalpur tqrn*"lng College, Jabalpur (M.p.)

Programme: B.Tech. r {y s*r: Mecf,anicar dngineering (AICTE)

BASIC MECHANI"' ENEINEERINC

Course Objectivesr
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.Iabalpur Engineering College, Jebalpu r
(AICTI: Model Curriculurn based schem*)

B.Tech. (AICTE) I Sem. {EEIEC/IT/IP}

Subiect Title
lasic Civil Engineerinr

BASTC CIYTL ENGINEERING
PART A.BUILDING MATERIALS & COIYSTRUCTION
MODULE.I
Types' prop€rtiss, test & uses of: stones, bricks, cement, lirne, timber. Laboratory tests ofconcrete and mortar materials, workatrility, rn--u,r, p*tries *fconcret*, no*i*r pi,portionof concrete, preparation of *oncretq cimpactron, curing. 

:$ ot concrete, nominr

PART B. SURYSYING
MODUI,E.II
Introduction to surveying Various Insiruments used in Surveying, Measursment of distances_conventional and EDM methods, Types orcrrain, iepe,'iol"*rion, Measarement of Horizontar
n$i,1,];,,11,,'ff*;lj.r:*ror'r'lo*purr, Bearins, rraversing, rnctuded angte, Magnetic
MOI}ULE.III
Measurements of Elevation, Types of leveling, Rise and Fall method, Height of Instrument
ffffit, $H:H::'J,?",imim* Propirries oiconlur, Measuremant or Area and

PART C. ENGINEERING MECIIAMCS
MODULE.IV
Forces and Equilibrium: Graphical and Analytical trearment of concurrent and non csncu*entco-planar forces, free body aiagra;, r*r.* oiugru*"';; ;"*,s notations, .{pprication of
[Hl":XXT,r?ffr[*#r:i' o?pr"n*'trusses: Method of Joinrs, Method orr"*tiJo., Fricrion
MODULE.V
Moment of lnertia of areaand mess, centre of gravity, centroid, Radius of cyration, Introductionto product of Inertia and Principt* i*"r" srp&rt n.u.ii"*r 

-i, 
bearns. shear i"*J ,"0 bending

iHf# *ff: 
for cantilever & simplv supported bearn wi& concenrrated road, distributei

Reference Books

I. S.Ramamrutam& R Narayanan Dhanpat Rai pub. By..Basic Civil Engineering,,
2. Prasad l.B. by Applied Mechanics Khanna pub,
3. Punmia B.C. Surveying Standard book Depot.
4' s'F"l'im*shenko, Mechanics of strucrure, [ast west press pvt. Ltd.

IIours/week

,
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5" Surveying rry Duggal- Tata McGraw Hill New Delhi

6. Building construstion by s.c. Rangwalacharotar llub' House Anand

7. R.K. Rajput, L:ngineering Mechanics S' Chand & Co'

COURSE 0UTCOME$ (COs)

After completion of this sourse the rtudents rryill be able to

,G, l. Summarize propedes and uses of builJing materials, contours, Remote sensing& its applications

b 2. calculate resultart forces, arial forces in simple tnss, shear force, bending momenl; csntre of

.gravity, momenl of inertia, horizonul & vertical distanscs arrd angles using di{lbrert survey

instrunrenls, ar*a &' volume

O0 3. Draw SFD & BMI for simply supported and cantilever beanr'

List of Experiments- i,-., .-r*^r.,^^- ^rf^ragr orr{
l. Determine tr,-e mognitude of rcsuitant force using taw of polygon of fotces and cornparc

the result with analyical and graphical method'

Z. Determine the coefficient of friction between the two given surfaces and find the weight

of box.

3. Find the coefftcient of fi'iction benryeen drum and cord'

i. Determine the modulus of Elasticity of mild steel anb timber using simply supported

beq,m.

5.Determinethemodul'usofinertiaofaclosedcoiledhelicalspring'
6. Find the forces in the rnembers of a simple jib crane and cornpare them with analytical

and graPhical method'

1. f)raw the Iocation of given points on a medium size field using chain survoy'

8'Completeclosedtraverseandsurroundingoffsetsbyprismariccompass.
g.Determinereducedlevelofl0stationsbyAutolevel/Dumptylevel.

COURSE OUTCOMtrS
Aftercompletionofthiscoursethestudentstrillbeableto

I. Measure horizorral & vertical cllstances and angles using dillerent surYey instrurnents'

2^ Verifu law of PolYgon of forces

3. Determine marerial properties of different building malerial' coesicient of friction' modulus of

elasticilY, moment of inertia'
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Jabatpur Engin::ITg Cofiege, Jabatpur (M.p,)
(Commonro ail nisciptine"s) w.e.f. j"fv )Oia'

(Bas

-:tr trr-2oL)
SUBJECT -MATHEMATICS-I .- 

{L+T+P =TCI [3+r+O:41
Module l: Ordinary differenfial equations-I (0S hours)
ordinary differential equations of first order llinear and higher degree), Linear higher orderdifferential equations with eonstant coefficients, Homogeneous linear differential equations,' simultaneous differential equations, solving oDEs by Laplace Transform method.Module 2: Ordinary differential equations-ll (10 hoursy
second order ordinary differential equations with variable coefficients using one solutionknown' Removal of first derivative, change of independent variable, Method of operationalfactor' Method of variation of parameters, solution of second order ordinary differentialequations by series method; Legendre polynomials, Besser functions of the first kind andtheir properties.

lllodule 3: partial difrerential equations (0g hours)
Formulation of partial differentijequation, solution of first order linear partial differentialequations' first otder non-linear partial arar"ntiul lquations, Homogeneous Iinear partiardifferential equations with constant *"m.iiJ"ir*""0 and higher order, Method of
rffii}rof 

variables' applications of PDE in the sorution of one dimensionar Heat and

Module 4; Functions of Complex variable (0g hours)runcuons of complex variables: Analytic functions, Harmonic conjugate, cauchy-RiemannEquations (without ry"t, L;; L*F,. cuu.r,v;ourlat tleorym-(without proof), cauchyintegral foqmula (wittroui'60, 
$g"f*. p"-fi.o ryr* &. Residues, Residue theorem,Application'of Residues theorem ior rui*uJ;ffii integral. (unit circre)Module 5: Vector Calculus (06 hours)

Differentiation of vectors, scalar and vector point function Gradient Geometrical meaning ofg4bdient' Directional Derivative, Divergeuce and c*t, lio" integral snrface integral andVolume integral, Gauss Divergence, Stokes and Green theorems.

, Books References:
1' 

fr#;ilffi.and R'I' Finnev, calculus and Anatytic geomerry, 9e Edition, pearson"

2' w'E' Boyce and. R'c' Di prima, Elementary differential Equations and BoundaryValue problem, 9tr Edition Wiley India, 2AA9.3. s.L. Ross Differentiar Equations,3" E;;;w*ey India I9g4.4' J'w' Brown and R'v' ch*rchill- complex vJ"ur*, and Applications, 7s Edition McGraw HiII,2004.
5' N'P' Bali and Manish Goyq A text book of Engineering lv{athematics, LaxmiPublications, Reprint 200g.

5,
l.

6' B's' Grewal' Higher Engineering Ma&ematics, Khanna publishers, 36n Edition 2010.

course Outcomes , , .l -/
At the end of the course the students will able to : \Yffico l' Solve the differentiar equation. ,r,", *J.ipirvri."r processes. ' ,co 2' understand mathematicaltools needed in evaiuating p"ii.l aitrurential equation and their usage.co3' Determine the differentiation and integration of fun*ions of a complex va.iabt,co+ oo|} :"s;H::y'';;;'1* ":6nein""'in-,*t-,r.. y,'lP frLL" -. + A
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PO8 PO9 POl0 POl1 PO12
POl ?02 PO3 PO4 PO5 P06 PO7

col 1 1 2

coz 1 7

c03 2 I

co4 L 1
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Jabalpur Engineering College, Jabalpur
{AICTE Model Curriculum based $icheme}

B. Tech. (AICTE) Sernester: I/It Serllr, "

(w.e.f. Juty 20lt)
H;rr/W""k

Subject Name
& Title

Basic
Electrical

I Module 1.: Furdamentals of Electrical Techrologi
Electricity' Electric Potential, Electric curreng Laws of electrical engineering Resistance, conductance,Electromodve Force' Elec0ical Energy, Electrical Power, DC circuits, series circuits, parallel circuits,series-parallel circuits' Electric N"t*i,t, voltage and current sources, source trarsformation, Kirchoffslaws' lv{axwell's mesh current method (loop analysis), nooar analysis, Delta-star and star-Deltatransformation, superposition theorem. Thevenin,s theorem, Norton,s theorem.steady state response of circuits: steady $tare response of series R-L, R-c, R-L-c circuits, cornplex

,ffiX11i",)ff?l:ill*il: values or periodic ftmctions, series and pararer resonance, varigue

Course 0bjective:
This course provides cornprehensive idea about circuit anaiysis, wor*ing principles of machines andcfinmon measuri ng instruments.

, Module 2": AC Circuits
t' 

"l-Fhase AC circuits; ceneration of sinusoidal AC voltage, Averap vatue, R.M.s. varueo Form factor?nld'peak factor of AC quantitv. Concent nfl nhoo^, r-^-^^-. ^, __ ,, ^ r- r rffi #::: ;l*3 :::lS:.:.::I: jnu:* con.Jpi 
"r ;;, ;.,ffi:#:T; lffi:IHi[admiftance, Active, rcactive and apparent io*"r.

ffiH;1.":::T:":f::nr,,I1,1o-:*1co of three phase systems, phase sequence, Baranced and

**::'lx':::i::*,Yrationship;'*;;;;:;ffi ffi;;;'?:"ffi :x"#"ffi ',:Hconnections' Power in balanced & unbalanced three - phase system and their mea$urements.

I rufodule 3 : Magnetic Circuits
Basic definitionq magnetization curves of ferro magnetic materials, magnetic circuit conccpts andanalogies' self-inductance and mutual inductance, enersi in rinear magnetic system*, magnetic field andforce calcula$on of a current carrying conductor.

jMoOule 4': Single phase -rransformer

General construction, theory of operatioq e.m.f. equation, eQd.valent circuilr. referred values, phasordiagram' voltage regulation, losses and efficiency, 
"p"" 

.rr"*iiind short r;r.uir t .i. uir day e{ficiency,

3# l#:-ili,9,io
fiT I Assignmenr

re $u"--

Subiect

Max irnum Marks afottud-
'I.heory Practical

Totel
Marhs

Total
Credits

Code Und
Sem

L T P

BTIO4 7A 2A r0 30 20 150 3 2 4

I
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I
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Auto transformer.

lModule 5.: Electrical Mechince t'

' 
' - - 

tonrt*"tion .na ""J"* "f 
pC'm&hine,tinduction machine and synchronous machine'

Text Books:
,l.D.P.Kothari&I.J,Nagrdh,BasicElectricalEngineering.IataMcGrawHill,.latestedition.

2.8'L.Theraja&A.KTherajaTextbookofEtecaicalTechnologr-Vol'l,s.ChandPublication.
3. Vincent pei toro Elecuical Engineering Furdamentals'

4- C. 1.. Wadhwq Basic Electrical Engineering New Age Intemational'

Electricgl Engineering Lat'

Lbt of ExPeriments:
l. Verification of Kirchhoff's laws'

2,. Verification of Superposition Theorem'

3. Verification of Thcvenin Theorem'

4. Separation of R and L of a choke coil in single phase AC supply'

5. Determination oiprr"*.,"" of ac single phase series RL, 
I,C 

& RLc circuits'

6. Active, Reactive power md appar"nt;; measurement in single phase AC circuit'

7 . totr.rur"*"nt oi po*"' in nree pharAC circuit by two watbneter method'

g. Determination of equivalent "ir*it 
p*"m.,.r, oi a single phase transformer by o'c' ard s'c'

. tests

Course Outcomes:

nto **pf"tion of this course sfidents wilt bc able to:

c0)|.ApplyKvt"KcLgrdrretwortrttreoremtosolvebasicACandDCnetworkproblerns.
Lol 2. Anaryze;; p"'"'eters if i'q: p.Y*,..:T:: t5::t 

sircuits'

Lo)3. Analyze rl}e;t"ri'larities and dissirnilarfties berween :T.t.urd 
parallel magn€tic circuits'

corA. Calculate l;, efficiency and vott3ge regulation of single phase transformer'

u;, Draw characteristics of differcnt electrical machines.

nfl (N,/
xqry< \r- \
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Jabalpur Engineering Cottege, Jabalpur (M.p,)
Programme: B.Tech. I/JI Seq. Mechanical Engineering (AICTE)

ENGIIIEERING GRAPIilCS
Csurse Objectlvest

'l"o familiarizc wil.h thc construction o[gcomctricai figures.
'l'o hmiliarizc with the proieeiion o[ ld. ZC, ]d clemcnts- .

T' familiarizc with tlrc sectioniog o|'solids and deveropment of surfacce.
. .'l'o lamiliarizc with proparation and intcrpretatiorl of bui{tting drawings-

. Corirse Conhnfs:

I Modulg,1. scalos: RePra:entative factor, plain scalcs, diagonal scales and ycrnicr scales.cotric scctions: construction of ellipse, parabo{a, hyperbola by General ;.til onty; N.ormal and'langvrt.

Sp"ntqt Cufyes: Clcloid, Epi-cycloid, Hypo-cycloid,.lnvo_lutes, Arshimcdean and logarithmic spirals.Projection: 
:T.vp* ?f 

pr?cction,-orthograit ic iro;.toq nJr'"Jirriro 
"ngr" 

pftu*i*,"""
'Projection of pohtr and liax, Line- iiclinea to one p[;r;l;;il;;j witir bortr the plane, Tnrc Length andTrue Inclination, Traces of straight Iines.

lnaoaul,e.2 Pyj:"ti* of rrllcs.and solids; Projcction^ gf ptanes like circle and polygonS in differcnt' posilions; Pmjection ofpolyhedrons like priims,iylu*iou una *riur rr*rroi*i"* iltJlyiiiarr,.cones indifferent positioru:
sccfibn of solids: section of right solids by normal and inclinod. plancs; lntersection of cylinderc, prism,
Pyramid, Cone, Linc cutring plfrc method,.'

t

2.
t.
4.

*
! MoA,qk 3- Derctopo€ntof surfrcis: Paralicl tine and radisl - line incthod for rightsolids.konctrii'Projectioui:'Isometric scale,'lsomerri;';;-is";;ili. i*;".tion from orth.siaphic drawirig.

I Module 4r overvicw.& customisrtion of cAD: Listingthe ilputer technologies het impsct on graphical. comnrunicalion, Demorutrating knowledge of the thtry 
"i cio *nt "* f"ruh *, ii{* rra*u sysrem,' Toolbars (standard, object Piopeaics. braw, Modi&. anc oimonsion), Drawirrg Area (Baekground,croxhairs, coudinate sysrem), Diarog b13:,na *iil;{, s;rroit *"nrslButron Ban), The Qommani!Line (whert applicable), ttre S-iatus li'ar, Diffrreht m.ulo,L-oi'"oo* 

"r 
used in cAe gelecr and arsseobjeds.; Isomi:rric views of rines; Franes, simplc -rr:;;;;; soridsl; consisting ,f ; ;;;il' drawing page and m" plftet, inauaing scale settings, #t{-il;f unirs and drawing tirnig tso airdANSI Standards for cooidinate dimensiining ana. torl*n"ios idliogophic con*rainti. irup.to objec.b.m"a"nuallv and automatical!y; eroducing drrwings uy utg ,iit* troinate input intry methods to draw

lModules Introductios to 2D & 3D.l|lodelinglsing cAI} Applying dimensions to objects, applyingannotations to drawings; l*iLe up and u1 it l-*fi,s, Ly""'ii'ir*,u drawings, Crcate, edit and usecustomized lavors; changing line iengths urough;;ifii;;r1'r* tines (onend/tengthen); printing
documents to papor using thl print cJmmanli 

"rilrle*p(i;;r;;;", techniques; Drawing annoration,' computer-aidcd design (eeo) ioftware modeling oip-d 
"ia!.iilutio.. 

p*ametric and non"parametricsolid' surhce' and wireframe rnodels. Pa* editinl *a t*"-ai*."lionat docuracntation of rnodels. planarprojegtion 
theorl,. ,incruding sketching of perspJctive iuo*uri", ;irtriview, auxiriary, *nd soction visws.Dimensioning guidelines, dimensionilg and scale n,urti ,iior-Lrdwelling ccometry qnd ropology ofengineered components: *eation-offiincering models and ,rt.ii pl"ronatio" t" ,irrioulJ2D blueprintform and as 3D wirc-frame a.nd shad.dLriar; l*lf .oG;; il;ffi;;;;; ilili;;d toot-pathgeneration for componcnt manufacture; geometric airnentioniig .no rotirrn.inslus; oisJiu-mooetingsoftware for crexing associative moceis at rhe compo;; ;;J;rembly levets relevant to conocmdiscipline.

$ 1.i3r.Jt. .
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References
1. Visvesvaraya Tech. University; A Premier on Computer Aided Engg drawing; VTUBTlgaum

2. Bhatt N.D.; Engineering Drawing, Charotar

3. VenugopalK.;Engineering Graphics; New Age

4. John KC; Engg. Graphics for Degree; PHI'

5. Cill P.S.; Engineering Drawing; kataria

6. Jeyopoqvan i'; Engiieering drawing & Graphics Using AutoCAD; Vikas

7. Agrawal and Agrawal; Engineering Drawing;TN&I

8, Sfiair Mg and RanaBC; Engg.drawing; PearsonEducation

9. Luzadder WJ andDuffJM; Fundamental of Engg Drawing; PHI

10. Jolhe DA; Engg. Drawing an Inhoduction; TMH

11. Narayana K.L.; Engineering Drawing; Scitech

course outcome:At the end of the course, the student will be able to:

Course Outcomes (CO$ Enginecring Graphics @T I 05) :

At the eompletion of this course' students should be able to-

Mapping of Coune outcomes (COs) with Progrrm Outcomes {POs):

PO7 PO8 PO9 POl0 POll POl2
Course
Outcomes

POl PO2 PO3 PO4 P05 P()6

col ) 2 I

co2 2 I 1 I

c03 I 2 2

c04 I 2 1

Lkt of Practical:
Sketching and *awtng of geome*ies and proiectiaw based on above ryllabus"

}}lfrTffi ill be contimnus an inregral part of tte class'followed bv the finat *aminstion as well w

, ioish ;ur*l as s ess ment.

Term work A mil- of jA lwnd &a,r,n sketches 1on yz1 n|.qrgrli9, sketch BryQ p.t.ry sllD?iintouts on

size A4 strux plus t0 sheets of size A2 ,r^ 6 *;; ;iie l7 , ISOW marks to BT ;ttoitedfor thts record +

ZSyr**X f"r qttendance +Z|o/*urk for Teachss Assessment'

Practicel Marks to bc allotted based on written test and viva'

Note: Io cover aboye syllabus, Irstitue must have cAD software and q computer lab (6to 12

lvs/monthlsudent).

.:

Iilustrate the nindrytlenrals oI arawins and AutoCAQ.
l.l lu-\tt 6Lg u! rwr'llllgr.v.,

AutoCAO to draw various geometrlc

Li.r*tt like point, line, curves, scale, planes and solids' ' ' ' " -- -'--"'--
ffigeometieslike

_---t:

pou*;16;, ct"Yes, naie, planes and solids

and &aw its Prqiections bY mamal
ana its sections to

E"atuate;EecdE regular polyhedral and solid olrevoruaons anq

,,,Q

$*



』ABALPUR ENGINEERING COLLEGE′ JABALPUR(MoP。 )

Neur Scheme Based On AICTE Flexible Curricula

B.Tech" First Year

Branch- Common to All nes

BT101 E ngineering Chemistry 3L-OT-2P 4 Credits

Course Contents:

Module -1 Water - Analysis, Treatments, Boiler problem & softening methods

Sources, Impurities, Hardness & its units, Determination of
Alkalinity.& lt's determination and related numerical problems.

Boiler troubles (Sludge & Scale, Priming & Foaming,

Embrittlement), Softening methods (Lime-Soda, Zeolite and

related numerical problems.

hardness by EDTA method,

Boiler Corrosion, Caustic

lon Exchange Methods) and

Module -2 Fuels & Combustion
Fossil fuels & classification, Calorific value, Determination of calorific value by Bomb

calorimeter. Proximate and Ultimate analysis of coal and their significance, calorific value.

carbonization, ManufacturinS of coke. cracking of higher Hydrocarbons & mechanism of

cracking, Knocking, relationship between knocking & Structure of hydrocarbon,

improvement of anti-knocking. Characteristics of lC engine fuels & Diesel engine fuels,

Octane number, Cetane number, combustion and its related numerical problems. Gaseous

and bio fuels.

Module -3 Lubricants and Lubrication
lntroduction, Mechanism of lubrication, Classification of lubricants, significance &

determination of Viscosity and Vlscosity lndex, Flash & Fire Points, cloud & Pour Points,

lodine Value, Aniline Point, Acid Number, Saponification Number, Steam Emulsification

Number and related numerical problems. Solid lubricants, SemFsolid lubricants.

Module -4 Polymer & Polymerization
lntroduction, types of polymerisation, Classification, mechanism of polymerisation (Free

radical & lonic polyme rization). Thermopiastic & Thermosetting polymers, Elementary idea

of Biodegradable polymers, preparation, properties & uses of the following polymers- PVC,

PMMA, Teflon..Nylon 6, Nylon 6:6, Polyester Phenol formaldehyde, Urea- Formaldehyde,

Buna N, Buna S, Vulcanization of Rubber.

Module -5 Spectroscopic and Chromatographic techniques
Principle, lnstrumentation & Applications, Electronic spectroscopy, Vibrational & Rotational

spectroscopy. Gas chromatography and its applications.
Cement and Refractories:

Classification of Cements, Manufacture of Portland cement. Chemical composition and lSl

specifications, Setting and Hardening. Decay of Cement, Gypsum, Plaster of Paris, Concrete

& RCC. Definition, classification & Properties of Refractory materials. Properties & uses of
Silica bricks, Fire clay, Carborundum & Dolomite.
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Practical List
NOTE: At least 8 ofthe following core experiments must be performed during the session.

1. Water testing
(i) Determination of Total hardness by Complexometric titration method'

(ii) Determination of mixed alkalinity

(a) OIf & CO:- (b)CO3- & HCO3-

(iii) Chloride ion estimation by Argentometric method'

2. Fuels & L.ubricant testinS:

(i) Flash & fire po:nts determination by

.a) Pensky Martin Apparatus, b) Abel's Apparatus

c) Cleveland's open cup Apparatus d) Calorific value by bomb calorimeter'

(ii) Viscosity and Viscosity index determination by

a) Redwood viscometer No.1 b) Redwood viscometer No 2

(iii) Proximate analysis of coal

a) Moisture content b) Ash content

c) volatile matter content d) Carbon residue

(iv) Steam emulsification No & Anline point determination

(v) Cloud and Pour point determination of lubricating oil

3. Alloy Analysis

(i) Determination of percentage of Fe in an iron alloy by redox titration using N-Phenyl anthranilic

acid as internal indicator.

(ii) Determination of Cu and or Cr in alloys by lodometric Titration'

(iii) Determination of % purity of Ferrous Ammonium Sulphate & Copper Sulphate'

Reference Books :

1. Chemistry in Engineering and Technology - Vol.1 &2 Kuriacose and Rajaram ' Mccraw Hill

Education

2. Fundamental of Molecular Spectroscopy C.N. Banwell , McGraw Hill Education

3.Engineering Chemistry - B.K. sharma, Krishna Prakashan Media (P) Ltd', Meerut'

4. Basics of Engineering Chemistry - S.S. Dara & A.K. Singh, S' Chand &Company Ltd 
' 

Delhi'

5 .Applied Chemistry - Theory and Practice, O'P, Viramani, A'K' Narula, New Age lnternational Pvt'

Ltd Pub‖ shers,New Delhi

6. Elementary Spectroscopy ,Y .R' Sharma , S. Chand PublishinB

7. Polymer Science, Vasant R. Gowariker, N. V. Viswanathan, Jayadev Sreedhar' New Age

lnternational Pvt. Ltd

8. Advanced lnorganic Chemistry, G.R. chatwal, Goal Publishing house

9. Engineering Chemistry (NPTELWeb-book ) B.L. Tembe, Kamaluddin and M'S' Krishna
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Jabalpur Engineering Col10ge

B.Tech I/II Semester (Common to all branches)

Course content

COURSE OUTCONIIE:At thc end ofthc course thc student will be able to

■IIapping of course outcome with progranl outcome

P01

C01

C02

C03

C04

C05

EVALUAT10N

BT-101

@ial and municiPal aPPlications

Detcrminc the use of fucls for cnginccring applications

D"t".r*" th" use of Lubricants for engineering applications

Sclcct thc appropriatc polymers for desired applications

@ic and chromatographic techniques , to

acquire knowledge of engineering materials like Cement and Reftactories

P08 1 P09 'P010
1      1      1      1


