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K S SCHOOL OF ENGINE ALORE-
OF ENGINEERING AND MANAGEMENT: PANC

60109
DE ) Y TNT " / T '.,*‘;

VISION |
| ity ¢ on i ogical,
To impart quality education in engineering and management 1o meet technolog

business and societal needs through holistic cducation and research.

MISSION
K.S. School of Engincering and Management shall, 10l
i tua dl inati technical an
Establish state-of-art infrastructure to facilitate effective dissemination of

managerial knowledge. | o
Provide comprehensive educational experience {hrough a combination of curricu
experimental leamning, strengthened by industry-institute interaction.

Pursue social relevant and disseminate knowledge.

jal spir students.
Inculcate leadership skills and foster entrepreneurial spirit among

ITIES
DEPARTMENT OF APPLIED SCIENCE AND HUMAN

VISION

engineering
To lay sound foundation in Applied Science and prepare the students to learn eng g

better.

MISSION
Department of Applied Science shall,

Acquire abilities to evaluate problems using Mathematics.

provide a platform 10 keep abreast with current development in science.

Imbibe communication skills and inculcate human values.
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Computer g
' CF Science : '
ceamdEngineering and allicd hrane hestChiemistry group)
Comse Tie: Applicd Chemistey for Computer Science
o - &Engincering stream ;
~IYe Lorle: hCHESI02200 7 [ CliManks [ 50|
Comrge SERMarks 50) |
Pypel heory/Pra, ticallnteprated) Integrated Tatal (00 !
——— " Marks , ]
1 k-nvhingllnln.s/\\wk” TSy 2320 Exam 0 |
— — e Hours | - :
\ T e . o B |
1 nmllinur.\nﬂ‘cdug(,g). 40hoursTheory+ Credits 04
"Courseahir—————— 10to1 21abslots N
-ourseohjeetives ——— e A
. T(“n;l “ \ " . . i . )
T ,t, h:u“uh "N”""l“"'t‘klmwlcdgconprinciplcwfchcmislryfnrcnglnccrmgappllcatmm.
odeve ani v ¢ . . e -
ine e “I““"mlllll\cun(lcrst:m(lmgofchcmlsuyhycmphasmnglhcrelaredhranchcsofengmccr

Toprm'idc.sludcmswilh

DT . . . . # 1
: asolid foundationinanalyticalreasonin grequiredtosolvesocietalproble
ns. )

Teachi ng-LearningProcess
Thesearesamplestrmegies.w

: hicl1teachcrcanuset0uccelermclheatminmcmoﬁhevariouscourscoutcom
esandmakeTeachin 2-Learnj

ngmoreeffective

. Tqurial&rcmcdialclassesI'omeedystudcnts(notreguIarT/R)

. ConduclingMakcupclasscslBridgecourses forneedystudents

. Demonslmlionofconceptseilherbybuildingmodelsorhyindustryvisit

. ExpcrimemsinIubomloriesshallbecxecutedinbIcndedmode(com’cmionalomon—
conventionalmethods)

UscoﬂCT—OnIincvideos,onlinecourses
Useofonlineplatformsforassi gnments/Notes/Quizzes(Ex.Googleclassroom)

MODULEI1:SensorsandEnergySystems(Shr)

Sensors:Introduction.working,principlcandapplicationsofCond{lctometricsensors,Elcctrochemical
sensors, Thermometricsensors (Flame photometry)andOpticalsensors
(colorimetry).Sensorsforthemeasurement of dissolved oxygen (DO). Electrochemical sensors for
the pharmaceuliculs.EIcctrochemicu]gassensorsforSO.\nmlNOxDisposublcsensorsin
thedetectionofbiomoleculesandpesticides.
EnergySystems:Imroduclionloballcries,construction,workingandupplicmionsofLithiumionandSu
diumionbuIteries.QuumumDotSensitizedSolchIls(QDSSC's)-}’rinciple.
PropertiesandApplications.

Self-learning: Types of electrochemical sensor, Gas sensor - 0> sensor, Biosensor -
Glucosesensors.

MODULE2:MaterialsforMemor ‘andDisplaySystems(Shr)

Memory Devices: Introduction, Basic concepts of electronic memory, History of

organic/polymerelectronicmemorydevices,Classifi ationofelectroniememorydevices,

1.NOTE:Whereverthecontact I|mu'sisnulsuI'ficienl,luturiuIlulurmnlwconwrledlu theoryhours
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g'lnlun

l\'Pt‘ﬂoﬂn-auniuncmnr\'dc\'iccs(m "d"iclllUICC”ICS'I q]sd ndor.
inorganichybridmaterials). erials. q[]()””“f’ ass era“On ,ProP nic Light
DisplaySystems: Photoactiveandeleetroactivemate : (II'C“”n. 7pll(,atl(’ ofOrg? LED’s),
el I’ml"'“ I ln;llmb Diodes «
an

application in Liquid Crystal Displays (LCD'S) Light
()n.m(um d
p(’f((/u)7

Emitting  Diodes OLED')  and
Lightcmiltinvclcclmclu micaleells. NG ,m'mi'”"(GC)'COP
(S51), Qe

Self-learning: Propertiesandfunctionsof Silicon

juters.
Aluminium(AD.an dlhnmm.mdﬂ.umm.nd.nuamunnl : Syslcm(shr)
e
MODULE3: -CorrosionandE ctroc pcqofcorf

- ion,t
micaltheo™ ’mwrmmt)lony modmmon and
Zd P )
galvanizi nandmlmcncq] problem

i optoclectronic devices. Liquid cryst

JE—

cle osion-

CorrosionChemistr v:Introduction, clectroche .
differentialmetalanddifferentialacration.Corrosioncontro R) - InIroductlo de
sacrificial anode method. Corrosion Penetration Rate ( (CP des. Ion selective electro .
Electrode System: Introduction, types of eleC“Ole trode. Dctcrmmatlon of pH using
afinits . . . ass elec .
definition.construction. working and applications of glass calomel electrode— constructlon
L

glasselectrode.  Reference  electrode- Introduction,

\\'OrkingandapplicmionsofcalomeleIectrode.Concentl'monccll—
Definition.constructionandNumericalproblems. ion of Con ductometry:
Analytical Techniques: Introduction, principle and instrumenta g
‘ ' ’ its in t

- _r . . application
itsapplication in the estimation of weak acid. Potentiometry PP

estimationofiron.
Seif-learning:IRandU V-Y /isiblespectroscopy.

MODULE4:PolymersandGreenFuels(8hr)

I

[ Polymers:Introduction.Molecularweight-
Numberaverage.weighiaverigeandnumericalproblems.Preparation,properties,andcommercialappl

Conductingpolymers—

icationsofkevlar.
svnthesisandconductingmechanismofpolyacetyleneandcommercialapplications
Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages.and

disadvantages. Generation of energy (green hydrogen) by electrolysis of water and itsadvantages.
1

Self-learning:Regenerativefuelcells

MODULES:E-Wastel\lanagemcnt(Shr)

E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of
wastemanagement. I‘oxumalermlsusedmmanumulnmﬂcleulomcandclcunc 1l t 1 bl
alproducts, health

exposure o e-waste. Recycling and Recoy
rmaltres ery:
naltreatments, hydromet tallurgicalextraction pyro

hazards due to

Differentapproachesofrecycling(separation,the

metallurgical methods, direct recycling). Extraction of gold from E-y: aste. Role

in environmental management of e-waste (producers, consumers, recyclers ln:i: :)lt smlt\')eholdcrs
» andstatutory odies).

Self-learmng:lmpacmthc.wymcml.soncnvu()nmcntzlmlhunmnhcal[h

PRACTIC ALMODUI, JLE

A-=Demonstration(anytwo)offline/virtual:
A 1.ChemicalStructure drawingusingsof tware:ChemDrawor,
¢ IACD/Ch e
mSketch
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A2. Determinaty rength o
crermmation of <y th of an 4 I
: SHACH I Phe e
i e

|1(lllL‘l'_\'/\3i.\) nthesisof oy “OxideNan
NANoOpaticle

Ad.Electrolysicofwatey

II:_I:‘«‘ m“rm"""_""”'L!'.ll'g!'_l‘!l_ttl?!'l‘!mdm-l ):

1.( Unthlclnmcnu‘vklim.uinnnl;u i(ln;iA‘lﬂ o

Rl’,l‘nlcmimnvnu'm.m,,m,,m”,v\.\"\i”\';\'_“" %
H-z«h\‘k"'ll\ill.lli&‘lll‘l]\lx';ml\i,;v},;”"q"r}‘”:f no ‘ |
HJ.I\‘u‘rmin;ninnul|.‘nvnlmxn\\isvnnhﬁ'ilds:(-':,:;“.” ".”N"” trode) i
Lstimationoftotalhardnessofw muh_\-lih'l-,\"w”:;\':l\( 'ehtlossmethod 3.
(:-S"."m”."‘”"‘"q' ary_(compulsorilyan ydtobeconducted):

- l‘fllmmmn of Copper present in clectroplating cﬂh'cn.l by optical sensor |
(f‘:]nrm,mI"\,.)("z'I)cmmi"""i“""t\’i‘c‘“ilycnclﬁcicnlnlluhricum(()stw:nld’sviscnmcrcr) ‘
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator

n‘wflhml(‘J LstimationofSodiumpresentinsoil/effluentsampleusingflamephotometry
CS.DeterminationofChemicalOx ygenDemand(COD)ofindustrialwastewate rsample
D—-OpenEndéedExperiments(anytwo):

D1 :E\'nlunli(mofacidconlcminhcvcr:xgcsbyusingp}lscnsorszmdsimulmion.DZ.
Construction ofphotovoltaiceell.
D3.Designanexperimenttoldentifythepresenceofproteinsingivensample.
D4.SearchingsuitablePDBfileandtargetformoleculardocking

Courseoutcome(CourseSkillSet)

Attheendofthecourse thestudentwillbeableto:

COLl. | Identify the terms processes  involved engineering

in scicntific and

andapplications
CO2.J Explaimhephenomenaofchemislrytodescribethemcthodsofenginecringpr()CESSCS

CO3.| Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

COA4. ' Applylhebasicconceptsofchcmistrytoexpluinlhechemicalpropertiesandprocesses

withchemical substances in

Analyzeproperticsandmultidi processes  associated

COs5.

sciplinarysituations

AssessmentDetails(hothCIEandSEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is50%.

The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50).The
minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 30).
Astudenlsha!Ibcdeemed[ohavcsalisﬁcdtheacadc11'1icrequircn1cmsandcurncdthec1‘cditsallotted to  each
subject/ cowse if the student secures not less than 35% (18 Marks out of 50) in thesemester-end

of 40% (40 marks out of 100) in the sum total

examination (SEE), and a minimum
uf'tthlE(CominuouslmernulEvuluzllion):mtlSEE(SemesterEndExuminmiuu)lukentogc(her.

ContinuousInternalEvaluation(CIE):
The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component

20 Marks.

CIE for the theory component of the 1C
e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100%

respectively.
o Two Assignments/two quizzes/ seminarsfone field survey and report presentation/one-course project

totalling 20 marks.
Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

(3 Scanned with OKEN Scanner



luated and
~ohall be ewlv z iy
students expenment a

o~ the he
e labor: ! ng th ¢
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On ¢o . [ overy ecneriment/orogram in the la i condt s the o "
mpletion of every experiment/pros he 15 marks 41¢ he test €OP
p ' W . ‘.“r ‘ 1¢ &

Marks <han be awarded on the same day. " ol ”

) | o inuous
Preparation ol the laboratory record, the other 051 eom

th
base¢ 7 ks. Marks of

Nall be
ent shall tor 10 .

the Semester. pot
. % actical com
* The Q) Martks awarded in the cnse of the Practit al o
Nenn Sach experiment repe
evaluation of the laboratory report, Fach expern "

he evaluatet

er completion

wter faft !
emes ® Jd down 1O 05

| ‘ S N " 8] ]. 1

&« of the s

‘ " 5"' week 0 -

* The !.ll»m-.-](nl_\ test (duration 03 hours) at the end of the l'wd o 50 ma s aff
o+ il the experiments (whichever is carly) shall be conduc mark

marks,

Scaled-down marks of write-up evaluations and tests ad | o
component of ICAPCC for 20 marks. | i, (40% P o
* The minimum marks to be secured in CIE to appear for SEE shall be I ompancit The laboralors
the theory component and 08 (40% of maximum marks) in the practic s from e laboratory
component of the IC/IPCC shall be for CIE only. However, in SEE, the ¢ e pmctical it
component shall be included. The maximum of 05 questions is to be set frorrlr(lS
of IC/IPCC, the total marks of al! questions should not be more than 25 marks.
ohe theory component of the IC shall be for both CIE and SEE.

Semester End Exnminnli(m(SEE : ;
Theory SEE wil] pe conducted by i}nivcrsit)’ as per the scheduled timetable, with common qu
subject (duration 03 hours) I1 be English/Kannada).
*  The question paper shall be sct for 100 marks. The medium of the question paper shall be Eng
The duration of SEE is 03 hours, ion is set for 20 marks. The
*  The question paper will have |0 questions. Two questions per module. Each question 1s set for = l.' | [.
students have to answer 5 full questions, sclecting one full question from each module, The stuc B 13519
answer for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

estion papers for the

There will be 2 questions from each module. Each of the two questions under @ module (with a maximum ol 3 sub-

questions). should have a mix of topics under that module.
SuggestedLearningResources:
Books'(Titleol'thcBook/Nameoftheauthor/Namcnfthcpublisher/EditionandYear)
WileyEnginccringChemis:ry,WileylndiaPvt.le.Nev\-'Dclhi,ZO 13-2nEdition.
Enginecn’ngChemistry,Satyaprakush&ManishaAgrawal,KhannaBookPublishing,De]hi
ATexlBookotEngg.Chemistry,ShashiChawIa,DhanpatRai&Co.(P)Ltd. 4
EssemialsofPhysicaIChemistry,Buh]&Tuli,S.ClmmlPuinshing
AppliedChemistry,SunitaRattan,Kataria$ Engineeri ngChemistry,Baskar,Wi]cy
EngineeringChcmistry—I,D.GrourKrishuna,VikzlsPublishing
ATextbookofEn ginccringChemistry,SSDzu'a&Dr.SSUmm'e.SChzmd&CompanyLm“ 120Edition,201 1.
ATextBookofEngineeringChemistry,R.V.GadagandN ity:mzlmizlShelty,I.K.Imernzllioml]Publishilmlmus
e. 2Edition,2016. <
TextBookofPolymerScience,F.W.Bil Imeyer,JohnW i!cy&S0ns,4'"Edition, 1999,

Nmm[cc“”OlogyAChemicumm)mm“()Na”o'""‘el'ii'IS,G.A.Ozin&A.C.Arsenault.RSCPubIishing 2005

@.\’_Ca\s_;-._'.;wNH

10.

11. CO”OSfonEnginccring.M.G.Fontamu,N.D.Greene,l\lchruwHiIlPublicati()ns,Nchork 3uEdition, 1996

—
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12. I.imlcn'\llnmlhm‘l\ul’n_nm,W‘\-”'1\\,', v
13. Ol 'l;'nh'"l‘l-“l:lllkhmrnlnh;uMr\j‘[‘llvﬂi«;:“ : o
14. S“I“““‘l““'““'"M"‘l"i-\‘\.f\'\\1.‘|1\~,111\4| -\! I
y-VOH: stedition 2013,

lll““".-\’((‘{,)‘.t”t””}{”l‘

] akatohiTeujimuta Wiley Blackwell 2012

snlieat ) . 4 AL

plications MasLu FrancoisBeguin Flbietal sa keeviak Wil

15, “HandbookontlectroplatingwithMannfactureof lectrochemicale™ AS

Inc., 2007 De L Panda, EESERE S
16. ExpandingtheVisionofSensorMaterials Naty

. Matenals NationalResearchCouncil 1995, Washi ~-

Aeeries Press, doi:10.1 7226782, carchCouncil 1995, Washington, DC TheMational Ac
17. EnginceringChemistry Editedby Dr.Maheshi:

o vareszay mz_: VD .\lushll,mdl)l.Rmp.nhtccH.Sunct.lrl'uhh;hcr.ficn;.z.nluru‘l‘»’P.,‘.”)’I
o MiohPark Al . N
18. lﬁ!(t‘gl:;m|lnmmm\Mamlh\Mnlcnnl\fm(.u\lbcnsn|\'C/\pplicmi(ms.l’.lI.Frnce.ctai,.lnhnW;Icy&Som.
19. InstrumentalMethodsof Analysis,Dr.K.R. MahadikandI
20. Pnnciplcmﬂnxmnucnlnl:‘\nnl_\‘xis.Dmlqus/\.Sk(mg.F.J

)r.L.Sulhiynnaraynnzm.Nimlil’rnkax‘hanlm()
amesHol lcr.Sl:mlcyR.CrmlchchenthEdirion.Ce

ngagelearning, 2020
21. l:(()»lymchcicncc.\’ RGowariker.NV Viswanathan Jayadev
2021
22. EnginccringChcmisl|)'.PCJain&Moniquain.DhunpalRaiPublication.ZO1
23. Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress. |
24. NanotechnologyPrinciplesandPracliccs.SulabhaKKu]knrni,CapitalPublishingCompany.
I 25. Pri ncip]esofnanolechnology.Phanikumar.Scitcchpuhlicalions,2"dEdition,20I 0.

26. Chemistryf orEnginecn‘ngStudems,B.S.JaiPmkash,R.Venugopal,Sivakumaraiah&Pushpalycngar..Suba
shPublications,5*Edition, 2014
27. “EnginceringChemistry”,0.G.Pala
15.

28. ChemislryofEngineeringmmerizlls.MaliniS,KSAnamhaRaju,CBSpublisherstII.RL.
29. LaboraloryManualEngg.Chcmistry.AnupmaRajpuT,DhanpatRai&Co.

.Srccdhar,Newagc]nt.Publishers.4thEdition.

5-16MmEdition.
«Edition,2002.
3uEdition2014

nna.’I‘atuMcGrawHiIlEducatioant.Ltd.Ncw Delhi.FourthReprinl.20

Weblinksand Videol _ectures(e-Resources):

e hitp:/libgen.rs/
o hups:/in ptel.ac.i n/downloads/12
. _h!!J)SL//lTIJIELQC,JMQ.(’!!I.&L.‘S.U.Q:’l_[..l_-

. hllps://ng.,iﬂkﬂgp._ac_._i n/
. blu)ﬁz,//mw;yogIuhgcgm,/wgrc,h‘.’_v=_l'ﬂF_: SCxAWRIK
. hup,_._sr//www;xwwb_c.-@m/ﬂu_ch?_vzmlﬁﬂmZYlw & list=PLyhmwFtznRhuz8L 1bb3X-
9IhHIDMHWWh

o hups:/www.youtube
o hitps:/www.youtlbe CONVIVE

o https:// WﬂW;yQZ!,!!ub..C:C_(_?!!l/.!&’Q!Q.ll?.!’E-,!E)Y..B PZnEJk8
atch?v=wRA0-MBxBHM

3104103019/

2101001

sthw_;;!s:h_',..v_:jﬁﬂnﬂéli.&lll

?
|
\

. hl_lp._s://ww\’!.-yul!lUb@:CDlll/\!:’s
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Visvesvaracva 1
SYesvaraya Fechnological University, Belagavi.

A . .
A blow-up of the sslabus for Chemistry for

Compmo S
rSc¢ N A >
clence ang Engineering and allied branches (CSE/ISE and BT)
(Chemistry group)

[\TT.TJ“‘ —MODULE 1: Sensors and Energy Systems (Bhr) |

o Details Duration
Sensors: Introduction - 'y
Actuators

Definition and terminologies of Transducer
: and Sensors. Working principle and any four applications of 3 i
‘lectrochemical sensors,

. Working principle and any four applications of Conductometric sensors
(conductometry), and Optical sensors (colorimetry), -
% E'f.‘cl!‘OCl'leml'Cill Sensor for the measurement of Dissolved Oxygen (DO);
3. With brief introduction to different sensors, explain the principle, 1hr
[ experimental procedure with electrode reactions.

[ e—————

Electrochemical Sensor for pharmaceuticals; example-Diclofenac, and

hydrocarbons; example-1-hydroxypyrene (explain with electrochemical 1hr
oxidation reactions)

c Electrochemical gas sensors for SOx and NOx; Working principle with 1h
electrode reactions i

I Disposable sensors (DS); Definition, advantages of DS over Classical
¢ sensors. Detection of biomolecules: Example-Ascorbic acid (AA) explain
with Oxidation of AA to Dehydroascorbic acid, Pesticides; example-
Glyphosate (explain with electrochemical oxidation)
Energy Systems: Introduction to batteries, construction, working and
7 - PR o . lhr
applications of Lithium-ion and Sedium-ion batteries

~ g Quantum Dot Sensitized Solar Cells (QDSSC’s)- Principle, Properties and 1hr
2 ' Applications (any four).

1hr

l MODULE 2: Materials for Memory and Display Systems (8hr)
Memory Devices: Introduction, Basic concepts of electronic memory,

/ . ’ History of organic/polymer electronic memory devices, 4. te
Classification of electronic memory devices (Transistor-Type, Capacitor-

2. Type, Resistor-Type and Charge transfer type Electronic Memory 1hr

devices),

[ types of organic memory devices; Organic molecules (p-type

3. semiconductor - ex., Pentacene; n-type ex., Perfluoropentacene used as 1hr

memory materials)

types of organic memory devices; polymeric material (Polyimide as an

example with Donor-Triphenylamine; Acceptor-phthalimide) thr

Display Systems: Photoactive and electroactive materials - Definition

5. and principle for photoactive and electroactive. Optoelectronic devices: 1hr
Definition, working principle.
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' Nanomaterials (Silicon Nanocrystals) and organic materials [Light
6 absorbing materials - Polythiophenes (P3HT), Light emitting materials -
' Poly[9-vinylcarbazole] (PVK)] Explain any four properties why they are

used in optoelectronic devices.
Liquid crystals (LC's) - Introduction, classification properties and

I f application in Liquid Crystal Displays (LCD's)
Organic Light Emitting Diodes (OLED's) and Quantum Light Emitting
Diofi‘v;\_'_gQVIil€l)'s) = Mention any four Properties and applications. \
MODULE 3: Corrosion and Electrode System (8hr) \ 3, \p
Corrosion  Chemistry: Introduction (il effects, global losses), | /'\’E
1 electrochemical theory of corrosion (principle, reactions under different S 1: A \"
i conditions and diagram taking iron as an example) . — —
! Types of corrosion: Differential metal - Definition, Principle, Process 3“3 e | \e
L.?, application), Differential aeration - (Water line) - principle an z\ 3//
explanation, — le and application) | P
Corrosion control - Introduction (Definition, Principle an e 1hr Q >
E. jga]vanization, Anodization and sacrificial a'node method (explain with ’,/
neat diagrams and reactions wherever appllca'ble) erp— I -
I[ 4 Corrosion Penetration Rate (CPR)- Introduction - (Definition, formuia 1hr v
| and importance), Numerical problems - ] :
} Electrode System: Introduction, types of e]ectrodes;' Iop selective . ’
| 5. electrode - definition, construction, working and applications of the r
| glass electrode,
[ Determination of pH using glass electrode, Reference electrode:
] 6 Introduction - (Definition and role of reference electrode); Calomel 1hr
| electrode - Construction, working and applications of calomel electrode
- Concentration cell - Definition, construction, working and Numerical 1hr
' problems,
Analytical Techniques: Introduction, principle, and instrumentation of
8. Conductometry; its application in the estimation of a weak acid. 1hr
Potentiometry; its application in the estimation of iron.
[ MODULE 4: Polymers and Green Fuels (8hr) 1 Qs
: Polymers: Introduction, Molecular weight - Number average, weight
‘ average and numerical problems. lhr
i Conducting polymers - Synthesis and conducting mechanism of
' polyacetylene and commercial applications Lhr
I 3. Preparation, properties, and commercial applications of graphene oxide. 1hr
s Green Fuels: Introduction to different types of fuels, past and future
' perspective of green fuels, 1hr
: construction and working of solar photovoltaic cell, advantages, and
‘ disadvantages lhr
. Green hydrog(':n: lntroductnon. to properties of hydrogen pertaining to
‘ fuel. Introduction to electrolysis of water. 1hr
Generaltlo.n og hfc!rog:}m b}l, electrolysis of water: Alkaline water T———1
S1S xplain the i : "
7 electrolysis ( Xp electrolysis of water with diagram ang 1h
electrode reactions) and mention any 4 advantages \r_J
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— | Electrolysis of water - Proton Exchange Membrane Electrolysis (Explain
8. the electrolysis of water with diagram and electrode reactions) and 1hr
mention any 4 advantages )
— MODULE 5: E-Waste Management (8hr) B
——*""”E-\T\’—asftc Introduction, sources of e-waste, Composition and 1hr
1. Characteristics,
T/ml‘ e-waste management concerning global perspective 1hr ‘f
L~ —TToxic materials used in manufacturing electronic and electrical 1hr {
3. products; health hazards due to exposure to e-waste. ' —
——Recycling and Recovery: Different approaches of recycling (separation. | -4, |
4. thermal treatments), : #ll
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estimation of acid mixture. - tation +D | experiment 34124
al kit+D Al-Batch Lﬁ 14'}‘)_4_
12/4124
6) Practicals: Estimation of Copper Experimen Lab 3 18 A2-Batch [_7, 4’24\
present in clectroplating effluent by tation +D experimeit 107424
optical sensor (colorimetry) alkit+D Al-Batch | gy } 4 /L 4
19/4/24
7) Practicals: Estimation of total | Experimen Lab 3 21| A2-Bateh is ’ 5’] 24
41 hardness of water by EDTA [.tation+D cxlpf.';m:i;t 24/41,324 |
, al ki Al-Batch
method. 2y
26/4124 5124
- — 2.
" [® Open cnded  experiments: | Guiding | b 3 N Bl F25S PO
Design an experiment to identify | the ‘pul kit AIJB-*uch ‘
42 the presence of proteins in given | students to 3/%/7':1 [Gl 3/}24
sample. perform _
: EH ¢ 2-Bate Y
9) -Open  ended  experiments: Guiding LAb 1 J 2! ;\;/1234\@ | 2.3/5)74
_ . experimen 8/5
Searching suitable PDB file and | the al ki Al-Batch
43 target for molecular docking. students to wshe | 6 ] 6 }L4'
perform
_ N L - 2714124 L —
Assignment-2 —

VIODULE 4: Materials for Memory and Display Systems
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) | 4
m—
| ' i ‘1/@
/__LLL,_ —>5 | 6/5/24 s
m——— { / | ;‘\hq” Yy [),_‘,” Inne et nt 1«1 HH'"[', flé'}sfﬁ
T SRR r/‘JS ‘, “‘”L‘ll‘l"l"\:ll ni Menoy Mictosry | ! { ‘/\'\/
o / [ of OTRANIC 1yl mer ¢, [ | — I \
! | 4”(“ e Poly lecty e mesn Wy " ¢ ,. 8/5/2‘4 { '5 S; R \
/ 16 Clase i, on clecty MiC mema t s ll BRarri | 1 : ﬁe
| 4c " mem v [ | - 5/24 f L
; AL B TRTRTS I’ .‘ l‘ - 2/1 ‘A / “/7[5)
| ] Types of Meanie Memory (lc\ux“\',' 7 L+ J BB+PPT | ! i -
[ 43 | (Orpanie '”"’t‘\‘lllt‘\. Polymeric | | | | 8
| Materials, organe. iNorpanic 'h\l'lid/ | | ‘, -
| [T ° —f‘_‘——.-__— Yy
| 48 !’“N"‘.‘ Systems- Phl‘l(‘.’lcli\'c and | L+ | _HH"H’I | 1 | “e I -)
| | Clectro active Materigly, L | ' ’
N etive matcria — 1 N = ' = 13/5/2 '
49 | .\mujnnk‘rmls and organje Materials L+ BB+PPT | i ! 28 3 ”ZY/E
L ‘i‘_u.fcvl.m &Ir‘o&cxmnic devices. l f e
,‘; f quu.lc‘] crt"SI-"’lS (LC'S) - Introducllon. ~—Lﬁv BI— | 1 A 30 15/5 }'Z/,I)P} <)
ﬁ} 50 ! clas?‘xhcatmn. Propertiesg and g ; =
(, | application N Liquid Crystal Dasplays ’ f ; 1 i
|| (LCDs) I l f i o
}' 3 / P.fopeﬂiC? ?"d application of Organic L+ BB | | 31 17/5/24 izﬁ.!)-lzé
L _[Light Emm‘.mg Diodes (OLED’S). r |
- f’ Quantum ™~ Ligp; Emitting ™ Diodoes L+ BB T 1732 2455032 ,'
/ 52 | (QLED’S), Light €mitting ) 2’2[-)—,1‘:
f } e!ectrochemicalce!]s.» - - - | - | ;
. o ———— ] '
! Tutorials: Explained the applicationg L+ BB 0 32 25/5/24 LﬁS/ZA
of QLED’s _ ' %
sq / Tutorials: Explained the applications L+ BB 0 32 25/5124 ;24/5./24_
[ofOLEDs -
/ Sel!’-Study: Properties ang functions of Books & Interacti 0 32 2715124 | /
55 Silicon (Si), Germanium (Ge), Copper Online on | T, 24
(Cu), Aluminium (Al), and Brominated materials E
flame retardants in com puters i
.
Practical Component %
0) Demonstrative experiment: Experimen Lab 3 30 A2-Batch N
56 Synthesis of Iron-oxide tation +D | exper iment 15/5/24 b/«.( ) 2-4.
nanoparticles, atkit Al-Batch } )
17524 |3l6l2.4
MODULE s5: E-Waste Management :
— MT\'R
E-Waste: Introduction, sources of e- L+ ] BB+Pp] 1 33 2715124 ‘IE/S}ZQL
waste, Composilion, ;m\m\‘__bg
Characteristics and Neeg of e- waste L+ | BB+ppT 1 34 2915124 95 F-'/24—
management, — [
. M' = K
Toxic materials yseq in manufacturing L+ | BB+PP 1 35 3175124 5J€/2
‘electronic  ang electrical products,
| health hazards dye o exposure to
| e-waste, PP 1T 36 TB/E
/ Recycling and  Recovery: L+ AV | BB+DP1 24 7(6(24
| 60 | Different approaches of recycling: - - .
| rat,-on—'mermal'trcanncmtg;' o — K e e —
Separation; | T —— (+AV | BB1PP] 1 37 3/6124
/ Hydrometallurgical®extraction.
51 ; ; -h‘-' . a3 o,
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Vh‘lCt’h'O(l'é, ' (Airirccim

pyro metallurgical BB4PPT 1 38 516124
recycling. e R 1 /4/2'4‘
Extraction of gold from E-waste. L+ | BRPPT L1 39 | 7/6/24
Role of stakcholders in environmental | Lo | BIRPP 1 40 | 8/6/24
management of e-waste  (producers,
consumers, reevelers, and  statutory
\ bodies) 7 il
Tutorials:  Diftferent  approaches  of L+ BB 0 40 : BG4
recyeling. 1
Tutorials: Extraction of gold from - | L+ | BB 0 40 | 10/6i24 |,
W aste. 'L | {2_/5/2’4
. R cn‘-\md\ Impact of hn\\ metalson | Books & | Interacti | 0 | . 40 [10mr24 |
67 [ environment and human health. Online on ‘ | }2—/5 /24' J‘
“(*‘;\;\7‘ materials {
| ‘\ ‘_:T—‘—'_ """" ’ ‘
% ‘;‘;(\ ision L BB 0 40 1216124 | 13/6 /24 5
) "“On and mqp solving | BB 0 40 6 | |
( } 1416124
Cyvy : : ’4/£/24— :
L\“On and mqp solving L BB 0 40 19/8/24 7 ’
7 R ‘ 6-’-2_-_4 ’
/L\c"“on and mqp solving L BB 0 40 28/6/24 J 2—-4:4 |
! .3
1\ Practical Component |
1 > x = {
) Praufcals: Determination  of | Experimen Lab 3 33 A2-Batch 12
72 ‘ Ch.cm:ca!.Oxygen Demand (COD) | tation +D | experiment 29/5/24 ¢ [ 24.
!; of industrial waste water sample. alkit+D Al-Batch
\J? _ 24/5/24 &O/«é/ 7 |
/ ) I/Facn'cals: Dc.termination of | Experimen Lab 3 36 A2-Bach | ! i
73 | Viscosity coefficient of lubricant tation +D | experiment 5/6/24 12U 24-
1, (Ostwald’s viscometer) alkit+D Al-Batch 25/6 /‘2—&: i‘
31/5124 — |
4 [ Mode of Assignments and Instructions Date l
; . !
Assignment | ’ Written Assignment 25/03/24 ‘
!
Assignment 2 ] Written Assignment 27104124 u

Total No. of Lecture Hours =40
Total No. of Tutorial Hours = 10
Total No. of Self-study Hours =5
Total no. of Practical Hours = 30
Total no. of Practical Classes = 12
Total no. of Revision Hours =4

(o K-

ourse In charge

; ;;;c yarfment

cad of the
B . VASUDEV

Professor & HOD

| f.&wp

Principal
K. RAMA NARASIMPA

pirector
Principal/ nd Managemen!

Dr. K.

T § Enninlﬁnnq
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KA SCHOOL OF FNGINEFRING AND MANAGEMEST,
BENGALL R 560109
DIPARITVMENT OF APPLIED SCHENCT
APPLIED CHEMISTRY FOR COMPUTER SCIENCESTRE v

Question Banlk (BCHEST02/202)
MODULE-1
Sensors and Energy Systems

(l;‘:\wl;\l\‘li'i:u‘tirl’;) wWorking principle of Conductometric sensors (conductometry). and Optical sense
What are Electrochemical Sensors? Explain its apphcation in the measurement of Dissolved Oxygen (DO
Explain optical sensor for measurement of Dissolved Oxvgen (DO)
li\'pl::in Electrochemical sensor for measurement of Dissolved Oxygen (DO).

Explain the working principle of Electrochemical sensors, and mention its applications.
Describe the construction, working and applications of Lithium-ion batteries and mention any four

applications.

Describe the application of Electrochemical sensors in sensing Diclofenac (DCF).

Describe the application of Electrochemical sensors in sensing hydrocurbmls-l-hydrox}' pyrene.
Explain the working principle of Electrochemical sensors, and mention its applications.
Dcscribé the application of Electrochemical gas sensors in sensing SOx and NOx.

What are Quantum Dot Sensitized Solar Cells (QDSSC’s)? Explain the working Principle, Propertics and

Applications.

What are batteries? Explain the working Principle, Properties and Applications of Quantum Dot sensitized
solar cells.

Write @ note on Disposable Sensors? Explain its advantages over classical sensors.
Explain about detection of Ascorbic acid with electrochemical oxidation.
Explain about detection of Glyphosate with electrochemical oxidation,

Describe the construction, working and applications ol Sodium-ion batteries and mention any  tour

applications.

17.What are Actuators & ‘Transducers? Explain about detection of Glyphosate with electochemical

oxidation.
K.S. School of Engineering and Management 1
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"HES102/202)
stion Bank (BCHES
Questio MODULIE- 11

1@ « 4 S
Materials for Memory and Display System

OL OF ENGINEERING AND MANAGEMENT,
K.S. SCHOOL OF E

S

—

) > lvpes Q y S )} I)- pC = > S¢ i n(lLlClo
1 aki ']nd n typ(. ScmlLO r
l\ I . ”] { 'I CS ()t‘ I'l!'ll]iC memo (lC\"ICC.‘ I. / Ile”]g ty ¢
. :.\I l’lll] k 3 0 'l
n]-"crial\\‘.

. inci ctronic device.
What are optoelectronic devices? Explain the working principle of Optoele

%]

- HH ystals sui for optoelectronic
Explain any four properties and applications of Silicon nanocrystals suitable p
devices.
4. What are photo

active and electroactive mater)
System.

als and explain their working principle in display

5. What are tlanomaterials? Explaiy, any four propertieg of Polythiophenes (P3HT) suitable for
Optoelectronjc devices.

6. What are nanom

aterialg? Explain
suitable for optoe]

any four Properties of Poly
CCtronic devices.

[9- viny[carbazolc] (PVK)

7. What are Memory

Devices? Exp]
€xamples.

Xplain the Classiﬁcation of electronjc Memory devices with
8. Mentiop any four Properties ang applications of LC-dispIays.

9. What are OLEDs? Expl

ain the Working
applications,

principle ang Properties of OLED. Mention its

10. What are QLEDs? Expl

ain the Working
applications,

principle ang Properties of QLED. Mention its
I'T. Write 4 Note on (a) Nematje liquid crystal, (

b) Smectjc liquid Crystal

12. What zre liquid crystals? How liquiq crystals are classified?

13, Discyss the working of Liquid Crystal Display,

S. School of Engineering angd Management
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QU‘:’S:iCﬂ". bank for CSE SUQQT“/IDT. Anitha R

E—

K-S, SCHOOL OF ENGINEERING AND MANAGEMENT
e ENGALURL 019 '
WEPARTMENT OF APPLIED SCIENCE

- - - aege ’ ‘ ' ' . ' ’ ll‘ (’,"
APPLIED CHEMISTRY FOR COMPUTER SCIENCE STREAM
Question Bank (BCHES102/202)
MODULE- 111

Corrosion and Electrode Svstem

1 23vma yvntallis ~ Y Y 9 seoerthe | 3 1 {
I Detine metallic corrosion? Describe the electrochemical theory of corrosion taking iron as an

e
xample.

]

2. Explain: (i) DifYeront : YW ‘ :
~. Explain: (1) Differential metal corrosion & (i1) Water-line corrosion.

rm

xplain difterential acration corrosion with suitable example.

escribe galvanizing and mention its applications.

v“
O

3. Explain: 1) corrosion control by Anodization & ii) Sacrificial anodic method.

6. What are reference electrodes? Explain the construction and working of Calomel electrode.

7. Explain the construction and working of glass electrode.

What is an Electrode? Discuss the different types of electrodes with example.

9. Discuss the determination of pH using glass electrode.

What are concentration cells? Write a note on Electrolyte concentration cells.

Define corrosion? Mention at least six implications of corrosion.

12. Explain the application of conductometric electrode in cstimation of weak acid.
Discuss the theory instrumentation and application for the estimation of weak acid using

conductometry.
on and application for the cstimation of iron using

14. Discuss the theory, instrumentati

potentiomelry.

K.S. Schoo! of Engineering and Management
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Dr. Anithd R

IVIZERING AND NIANAGEMENT’
NGALURU-560109
BENGALURU-5601 o
'”:]».\R'l'.\llf,\"f Or A PPL”‘,!) S?{ENFE
ot 11D CHEAISTRY FOR COMPUTER SCIENCE STREAM
! BCHES102/202)

yaestion Banlk (
(‘ L\_l()l)l;'l,li- |V

Polvmers And Green IFucels

sample of polystyrenc 1s prepared by mixing three monodisperse samples in
ne pronortions. 1g of 10000 molecular weight. 2g of 50000 molecular weight and 2

for CSE stream/

K.S. SCHOOL OF ENG

e

fn hmimoe

0000 melecular weight. Determine number average and weight average molecular weight,

i '- . T
e’-‘-nf\&r:r~x:\_

lecy

ules have molecular mass 15000g/mol, 45% molecules have mo
‘era

le. 20% of molec
maining molecules have molecular mass 27000g/mol. Calculate the number a4

ampic, 20

«. In2a polvmes
mass 23K¥2 'mol re
& o AR
Ve aveEage molecular mass and Pl of the polymer,
3. Define Polymerization Number-average molecular weight (M igh
g - el “i- . arery )2 i svl- ¢ ‘¢ ave g
weight (M. ) C cight (M5) and W ughz-ax‘.mgc molecy]
4 What - i
- Wvaatare conducting polvmers? Explzin the synthesis of Pol
£ poivmers? Explzin the - °515 0! Clyienc lon | !
| 3 ofPolyacetylenc and mention its application:
\ | | LAY #Y
n Exnlain thn e 3 g |
= 9% reaction mechznism co ion i
~er=nsm conduction in Polvacetylene dat
‘on 1n Polyzcetylene by oxidative doping
s ' i
U SXPL2mihe reaction mechan:
TTETRYR meciznism conduction jn po!
duc 0 ‘] nvacetviene by Ciogdrien] ' M
- A Folyacetylene by reductive Coping
LXplamn the penerari )
..... sencrzlion of hvdropen ¢ i
HYCrogen oy Alkaline wate
| ) line water clectrolysis
2. Desorine sha b s
TERRAIL LI NVCrogen nronlime:
- =702¢n production by photg catalytic water solipe:
L' | JUC water splitting method
QI mer Comnocitime? £ s - B
3 FUIp0snes? Exnlain the i
PRI INE preparation Properties, and
PEPPRTICS, and comme
1 -r,- 4| - - 3
S Crenal applications of
2Apiam the D=t v :
TRYSalon, pronernties and
prepcnies and Commercial n, {
. SEPPlcations of (.. p}
£ 2. LXDIAm the constrier; o ¢
Construction znd w Orking oof mt i [ ‘)"..(Z‘J.
L ol...;'.;' ‘)1 I}:;!;:[J"()!:ayy- Ci ’
_' | " C ‘5.
<. W3t are e 1
= &l green fuels? Fynl f ]
oy 5 £9) Ine ady
& et alvantaoe
vaf ‘:/, G é.q.‘..':."."i Mau
) 3 4 &ECH% 09 ¢4k,
13, Mention the e P POV O e
e -~ AP W
FRUpeTUCs of by :.'.'u;e:’. Peitan, bis ¢ o
..... $CH § 41
o ETTIAMRE W fuc] gy LR g
i v ( r - h " | |
4 afe green fuels” by pi ' -
v fiels? Exe . ' PEIMIUCY 4y
Pl the J“;'[,: v!,‘;y s oof § viion of Cnery,
-~ - ’ . ) 4
i< r 3
0. BADain e venerar
z -~ :’»..Jc.lu‘.’. ) LYtz by | i
SEeH O alkaline wa BT TT
pL RSB § £ 7 (e
‘" Fynt - |
FO- LAPLD INe genetativn of by drowen et
: UL AYCrogen by PEM water
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RING AND MANAGEMENT,

Questi

1S, SCHOOL OF ENGINEE
BENGALURU-500109
CIENCE

DEPARTMENT OF APPLIED S
SCIENCE STREAM

APPLIED CHEMISTRY FOR COMPUTER
Question Bank (BCHES102/202)
MODULE-Y
Waste Management

1. Mention the sources of e-waste and explain the need for e-waste management.

> What is e-waste and explain the need for c-waste management.

3. Explain the reeyceling of ¢c-waste.
y 4. Explain the advantages of recycling and recovery in e-wastes.

oducts.

Explain the extraction of gold from e-waste.
manufacturing electrical and electronic pr

5.

6. Explain the ill effects of toxic materials used in

7. Explain the health hazard due to exposure (o c-waste.

8. Explain the pyrometallurgical and direct recycling methods.

9. Explain the Hydrometallurgical method.
10. What is the role of stakeholders in the environmental management of e-waste?
imers, recyclers, and

11. Write a brief note on role of stakeholders for example; producers. const

statutory bodies.
12. Which all toxic materials used in manufacturing electrical and electronic products. write there

effects on environment.
13. Explain about sources, composition and characteristics of c-waste.

n .,U(»R
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K.S SCn
. 001, ——— ,
OV ENGING N AND MANAGEMENT, BENGALURU - 360109
DEPARTMENT OF CHIEAMISTRY
SESSTON: 2001 2004 (FPVENSEMESTER)

T COTOMAPPING

‘._\pplu‘ll( hemicy

“. . -
‘M(«‘I(:(IAIIN"\ Tra ".,‘. for ¢ “mpmter Science &"'"u‘llr(’ling eream
sracical/ntegrated) | Course Cade: BCIES202

Tlu‘:]; o J o : ~_NoofHours
_(\C“"‘\ oy ) ) ractica ‘I(‘](’ ) _ PR o
~~~~~ :‘ lass) Work/Allied Activities Fotal/Week Total teaching hours
3 | 7@Evy 76 (aa 36
—— __Marks W

Interng) Assessment

\ r A so “\Iﬂ"ﬁ'yﬂ;‘ { Total Credits 7 7
3 Al . et s 50 et
"M/Objectives of the Course B 100 ! -

) ‘

To enable student< o
2. To dev ¢ fm".m acquire knowledge on principles of chemistry for engineering applications.
»lodevelop an intuitive understanding of chemistry by emphasizing the related branches of
Cnﬂinccﬁng 5 stry by nphasizing the relate ran
3. To provi ,~ ‘e . . . . ;
—=: "0 provide students with a solid foundation in analytical reasoning required to solve societal problems.
gglﬂse Learning Outcomes
c { .
T completing the course, the students will be able to
Co1 Utilize various concepts of chemistry for corrosion control and to analyze engineering Applying
materials. (K3)
Make 1_xse of different techniques for the production of green fuels and also able to Applying
CO2 determine molecular weight of a polymer. .
(K3)
CO3 Utilize the principle of electrochemical and optical sensors for the estimation of different Applying
components in the analyte. (K3)
a Utilize the properties of Liquid Crystal, Organic Light Emitting Diodes and Quantum Applying
CO4 | Light emitting diodes to Illustrate the working mechanism of display systems. (K3)
CO5 Apply the concepts of various recycling and extraction techniques in the e-waste Applying |
management (K3) ‘
Syllabus Content
MODULE 1: Corrosion and Electrode System COl
Corrosion Chemistry: Introduction, electrochemical theory of corrosion, types of corrosion- 1
differential metal and differential aeration. Corrosion control - galvanization, anodization and 8 hrs [
sacrificial anode method. Corrosion Penetration Rate (CPR) - Introduction and numerical problem. POL3 1
Electrode System: Introduction, types of electrodes. 1911 s'electl‘vc elccllmde - definition, cousm‘tction‘ 1‘02-:‘
working and applications of glass electrode, l)clcrmmu‘uon ol pl'.l using glass electrode. Reference PO3-1
electrode- Introduction, calomel electrode— construction, working and applications of calomel PO3-1
clectrode. Concentration cell- l)cﬁxx_ilj.{{x‘lf_glnis!aﬂ'llqln_t_)}lx_fzxx(l Numerical problems. PO6-1
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| | POTZT—
Analytical cchmiques: 1y

« annlication
- ‘ ey (te .!p"ht !
toduction, prnciple and inettnmentation of Condoetornetry !

PO9.3 |
in the estimation ol weak peqd Potentiometiv, irs application in the estimation af iron L PO
S(‘"-'(‘ﬂl'"illﬂ: IR o y Viahle pectios opv, | PS’”Q i
Practical Component: L s I

1. Conductonyie cshimahion |

ol acid mixtire

2. l‘\\h‘l\honu‘iln' cshimation of FAS usmg KyCri0) [ !

3. Determination O pKa of vinepar usimg pH sensor (Glass electrode) |

4. Estimation of tofal hardness of water by EDTA method

LO: At the end of this cession the student will e able to

L. Utilize the coneept of electrochemi
comosion and its control, Also

) cal theoty of corrosion to illustrate various types of
: :

I' s . ‘

[ different corrosive medim,

|

|

|
|
|
»able to determine corrosion penetration rate of metals at j
F

Derive an expression for p"

s P

' . is i el
using glass clectrode and determine Ecen of concentration ce .
Make use of prnciple and instruments of clectrochemical and optical sensors for samp

8 analysiy, ‘ \/
MODULE 2: Polymers and Green Fuels

‘ : . . . c co2
| Polymers: Introduction, Molecular weight: Number average, weight average and numerical problcm§.
 Preparation, properties, and commercial applications of Kevlar fiber. Conducting polymers— synthesis

8 s
i’ and conducting mechanism of polyacetylene and commercial applications, -
' Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages, and POI-3

}; disadvantages. Generation of cnergy (green hydrogen) by clectrolysis of water and its advantages. PO2-3

| Self-learning: Regenerative fuel cells, PO3-

' Practical Component: POs-1 |
;l 1. Determination of Viscosity coefficient of lubricant (Ostwald’s viscometer). PO6-|

| LO: At the end of this session the student will be able to PO7-1 |
f 1. Apply electrolysis concept in the production of hydrogen PO9-1

| 2. Find Number average and Weight average Molecular weight of polymers to know the nature of | PO12-]

polvmer. PSOL-2 |

3. Explain working and applications of P'.V. cel] ] PSO2-1 |
MODULE 3: Sensors and Energy Systems

Sensors: Introduction, working, principle and applications of Conductometric sensors, Electrochemical :

. . . Ccos
sensors, Thermometric sensors (Flame photometry) and Optical sensors (colorimetry). Sensors for the &
measurement  of dissolved oxygen (DO). Electrochemical sensors for the pharmaceuticals.

. Al . . . 3 hrs
Electrochemical gas sensors for Sox and NOx . Disposable sensors in the detection of biomolecules and ?
pesticides,

! Energy Systems: Introduction to batteries, construction, working and applications of Lithium jon and ggi‘
' Sodium ion batteries. Quantum Dot Sensitized Solar Cells (QDSSC’S)-PrincipIe, Properties and l’()_‘-i z
! Applications. PO‘<-I ’
Self-learning: Types of electrochemical sensor, Gas sensor - O, sensor, Biosensor - Glucose sensors, PO'»-I ;
Practical Component: POi-l
L. Estimation of iron in TMT bar by external indicator method. X )‘\‘ v
2. Determination of Chemical Oxygen Demand (COD) of industrial waste water sample, I‘L):)'; ,'

3. Determination of strength of an acid in Pb-acid battery. E\) ;‘1

40: At the end of this session the student will be able 10 l‘\‘ 1);,

1. Apply redox reaction concept to illustrate the working of batteries. l;\‘()’-;

2. Make use of principle and instruments of electrochemical and optical sensors tor sample PR

analysis, ———— e ___*J
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Yeter:
te e Strenptly of

Dl\t'l;h].'"q', - M acid in Phoacia 1 wiiody ‘
OFY IyeenMETiRNG . |
3 “vices: 1y, ‘" "" \l'c Moy apgl Dicplay Sveteme '
" devien . HICHON, BAic crvn
. (‘\lug. ( ,h(“““"" e copy CPte of eleetroni femary, Histary of argani prolymer aléctran
S polvmers . 0N O elechonic syres i ) My 0y
ay oo SICNC matesin)e e ) Moy devices, typee of arpanie memary devicss(organt
l"ﬂc]c SV eme ,‘h'"n-.l ',"- PEADIC, 0o iy e hitserd materials)
! oA ey
) ’(:h ME deviees nd - electronctive materiale, Nanomateriale and arganie materiald usad % hrs
rvst .
( ) RN als (1¢ L) Introdine tion clavsi )
Dl—(‘dc‘ oy herties ang application of Yoo, srheanon, properties and application in Liguud Ceygatal Diaplays P
Selfo. (Q11 D). 1 ight emitting | ol Orpante Light | mitting Diodes (OLED ¢) and OQuantum Light Emitting | pey
I “Rl'nin[:: Prope e electrochemical celle ‘e
’mmn, arerties and functione W Silic 4 ) . : i et
Yace ated Nlame retardants in co Ob stheon (S4), Genmanium (Ge), Copper (Cu), Aluminium (Al and | Py
~ ‘ compuate i )
tica) ( omponent: puters | pos
LO. Synthesis of jron oxide nanoparticle peyi-i
, *Atthe eng o ihi . particles. POy
i H ol this session the stud 4 {
« Classify different 1 Student wall be able to L POI2-1
2. Utilize the pro ‘;]-"-‘ o memory devices. | PSOI-2
’ ( Cr Y ol . . e 5 ) . L. . . | s
emitting diodes t]o mluk:‘ ‘ni Liquid ( rystal, Organic Light Emitting Diodes and Quantum Light PSO)2-1
£ Strate the working mechanism of display systems.
MODIT v —_— N D
E-\\"aVQU.IJI.- S: E-Waste Management cos3
ste: Introduction., sources of e-waste. e . . 8 hrs
Maternia)g used in manuf; : aste, Composition, Characteristics, and Need of e-waste management. Toxic 01.3
Recyeling ang Recow lflcu?”“g clectronic and clectrical products, health hazards due to exposure to e-waste. pe g
eXtraction VIO CO\ICQ.-DWR‘WM approaches of recycling (separation, thermal treatments, hydrometallurgical PO2-3
en\'bonménI:Z;] metallurgical methods, direct recycling). Extraction of gold from E-waste. Role of stakeholders in PO3-1
| Self-]caming- Imanagcmcnt of e-waste (producers, consumers, recyclers, and statutory bodies). PO5-1
Practica] & Impact of heavy metals on environment and human health. PO6-1 f’
< Ical Component: PO7-3 ?
LO-:.AEstxmatlon of .mctal in e-waste by optical sensors. POO-1
3- t t_he c'nd of this session the student will be able to pPO12-1 !
4- Explain various sources of e-waste PSO1-2 |
- Apply various recycling and extraction techniques in the e-waste management. PSO2-1
Text Books

1. Basuchandra’s Applied Chemistry for Electrical and Electronic Engineering Stream Fourth edition-2022
2. A Text Book of Engg. Chemistry, Shashi Chawla, & Co.(P)Ltd.
- 3. SS Dara & Dr. SS Umare. -A Text book of Engineering Chemistry, S Chand & Company Ltd., 12th Edition, 2011. ;
4. R.V. Gadag and Nithyananda Shetty-A Text Book of Engincering Chemistry, LK. International Publishing house. |
2nd Edition, 2019.
5. B.S. Jai Prakash, R. Venugopal, Sivakumaraiah& Pushpa Iyengar.,- Chemistry for Engineering Students”, Subash
Publications, Bangalore.5th Edition, 2014
6. Principles of Physical Chemistry, B.R. Puri, L.R. Sharma & M.S. Pathania, S. Nagin Chand & Co., 41 Edition,
2004.
Reference Books (specify minimum two foreign authors text books)

'L
|
l

1. Wiley Engineering Chemistry, Wiley India Pvt .Ltd. New Delhi,2013-2ndEdition.

2. Engineering Chemistry, Satyaprakash & Manisha Agrawal, Khanna Book Publishing, Delhi

3. G.A.Ozin, A.C. Arsenault &L.ud ovicoCademartiri “Nanochemistry A Chemical Approach to Nanomaterials™,
Royal Society of Chemistry, First Edition, 2005.

L Wiley,“Engineering Chenistry”, India Pvt. [.td. New Delhi. Second Edition. 2013.
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. \V'lc}' Fastern Ltd. New Delhi, Firg 3
o Wiley-Fa «.
e’ 4

et e Sefe! <
= “Pofymer P .
than& 1 Sreedhat., Pol t Ltd. New Delhi, Third EdmOn ,.\
- ‘ WV Y anathanda o . g Yyp, L ld, NS T —-*—‘“—\\:‘,
[ 5 V.R Gowartker, NV Vign feCifaw Hill "llllh?’””f! ALE \
- / v y (AW \
J”‘k(' . G e ’."" '\ { \
! e ’ 'H_'I”" I“,' . \
| 6. MG Fomana, “Corrosion Ih, 4
." Weblinka and Viden T ectnpes(e-Reson cot):
‘." * httyy/hibpen s ‘
[ httpe: nptel ac in downloads 122101001, )
f VM4 10INTL
* httpsnptel acan ‘courses 104103/ 10410301
’ * http ndl nthepacin py W
o . RO MIHWWh
1% o nen et com wateh vl SCLAW RSk list=PLyhmwF tznRhuz8L1bb3 X9IbHrDM)]
n . ) - Jist=PLyhmwlZnihiz
m * hitps: www youtube.com/watc h2v=T1BgXMWaxZYM&list=PLy
1 .
n * htipy wwav yvoutohe comwatch?v=)SHml6K N4 11

* hHps wne Youtube.com ‘watc h?v=XO9GHBdyYcyo
* httpy: WwWw. youtube.com watch™=1xWBPZnLJkS

* htips: —nvyoutube.com/watch?v=wRAo-M8xBHM

. i l
Activity Based Learning (Suggested Activities in Class)/Practical Based learning

* "'L"I?‘S__,!\I!L\,\.\;l:!?y_s‘q in br@_d:ggc;;c'hmmml-scignccs

* htips: JB‘H’QD_\'I[:IJ!Q@.\JO_J fram.com ‘topics.php

. !!M}N;JB'C!;(:\Jru'<‘!1g11£(:ri_rlg;cg!1_'$£i,¢__rlcC

Useful Journals

I. Journal o] ‘ower Sources. ( WWWjonurnals, e/sevier.com/jourlml-of-power-sonrces)

Journal of Alloys and Compounds.( WWw.journals.elsevier. com/journal-of-alloys-and-compounds)
Fuel Cells Byjj etin.(wnww.journals. elsevier. com/fuel-cells-bulletin)
; 4. Electrochemica] Acta. (Wwiww,journals, elsevier, com/electrochimica-acta)

/ 5. _European | ’olymer Joumal, Journals.elseviey. com/european-polvmer—journtl/)
/ Tcachin;z and Lcarm’ng Methods

f I. Lecture class: 40 hrs
{f 2. Practical classes: 36

Assignment: 2 assignments
Type of test/examination: Written examination/Assignment f
' Continuous Internal Evaluation (CIE):

1. Three Tests each of 25 Marks, in which average of best of two internals is considered ang scale down to ] G ‘
marks (Test duration: 75 Minutes) .

2. Two assignments each of 25 Marks later scale down to 10 marks

3. CIE for the practical component: On completion of every ex eriment in the laborato " the students shall be /
p p P ry exp ‘ ory

evaluated and marks shall be awarded on the same day. The |5 marks are for conducting the experim

procedure writeup and preparation of the laboratory record, the other 10 marks shal] be for the test cop

the end of the semester (The laboratory test duration of 03 hours js conducted for 50 marks
10 marks)

tal: CIE: IA Tests+ CCA+ Lab = 15+10425= 50 Marks
mester Iond Exam (SELE): ‘ ' . ‘
sory SEE will be conducted by University as per the scheduled timetable, with common question papers tor the
iect (duration 03 hours) o

he question paper will have (en questions. Lach question is set for 20 marks, . .

1cre will be 2 questions from cach module. Fach of the two questions under a module (with a maxumum of 3 sub-
ions), should have a mix of topics under that module, The students have to answer 5 ful] questions, selecting one

3
uestion from each module,

ent, Brief |
wducted at
and seale down to
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; { || “1" be e conducted for I'N)mulg‘

Shide
g )
, l,n,A'“n“

min"“"" duration: 3 )¢ TWey

L

. ( O 1n
g - U N
POT: Science ang ¢ Ny ! \h' Ping

Il\l Climp
PO2: Problem Analysie " Knowje dge ] i TO7.
2 Desio ~

\ PO Design & I)l\(lnpnu nt i rog. h e AN Socjery

| PO Investipations of (- ompley l ro9. 1, divieh

\ POS: Modem Tool Usage 10ble e lnm (,”m'l-. & Team Wap

‘ ]‘”” Ncatye

\ | PO5: : Engineer & Soci ety STPY l' ek gt Finines
E —— o |n](»nw[,“,r‘n'

ydamental —
;\ wh‘f-\' W A and - advaneeg —
CpsOUn ing 10 analyze, design

L ps ¥ an S in
. Eagi® dimplemeny the solutjo, ';1c COTE arcas of ("w'"" -
. | : S 1or the real w B
1cmtcchnolm_1ca1 nnov ; fid problem

ationg

I‘\ . Uitilize M ‘ ctliciently in yar:

02U 158 4 solve cnumccnng problems. Iy in Various applications to work toward the |
<0OCICT K lowards the bettermnent

/—1”_‘ T

po | POL | POZ | PO3 1 P04 1 P05 | 206 | po7 | pog | po rot0 | pont | porz | rsor | rsoz |

level - \ \ i}

[K3 | 3 |3 1 - 1 1|2 [ - 13 } ; t | 2 | !
EENEE RN I EE . |
IKS J 3 3 1 - 1 1 1 - 3 - - L2 ]
S MEN N IES IR N A TS N N AN NN I BN i

cos x5 ]3] [ 1] - |t v]-[- (vt ?

fl‘W""V/Yey Head of the I)e[;nrtmeut Dr. K. RA\AA\LX S\S\Mh‘\

Course In charge Dr. C. VASUDEV Principal/Director

= PR —

Professor & HOD K S School of Enginearing anf&}\anase
Department of Applied Science Bangaturu - 830 10
K.S. School of Engineering & Management
Banaalore - 560 109
e [
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K.S. s¢f . .
SCHOOL Oy ENGINFTRING ASND MASNAGEMENT, BANGALORE -
A60100
DEPARINIENT OF APPEIED SCHENCE
SESSTON: 200000040 (EVEN SENMESTER)

FIRST ASSIGNMENT

Mo
{J)‘(,'g'f(_‘v o ‘
'"‘":'T{'-"A“Jrr a { |' 1.1 | Semester bt 1
[L{'\'!L\(‘ ]v,'”“‘ J“ f CSEoand A& DS i Course Code 1 ¢ | e HESIN
Jﬁ)ﬂlv_w i s APPlied Chemistry [ Mas Marks t: |18
T 8] 2832024 : [ ast Date for Submission 1V2In2s
—— : . .
Q. Na. | R - - T f e 0
——l Question Marks | K-Level f,n,,pp;nrr
| @ Adeeee——————
; J iri,:ﬂ) clectrochemical theory to explain the corrosion of ! f
VIl
() What is CPR® A thick : T 1
. L :t 11\ Cl R: A thick brass sheet of arca 400 inch’ is Applying I !
» d N I » ~ . . ’ - ) |
R 1 o ;;\ N .to moist air. Afier 2 years of period, it was found 3 K3 | col
B C e p aln . . ! |
— L de \l«fflc‘ncc a weight loss 375g due to corrosion. [f the
; | nsity of brass is 8.73g/em’. Caleulate CPR in mpy and '
— | _ mmpyv, |
;' /(2) Explain differential metal corrosion wi . ' |
2. |(b) What are . 'talmn(‘)smn \\Il!l an example. _ Understanding | o1 |
,‘ 5 hadoici-Thy _concentration cells? Explain an Electrolyte | Z K2 ;
MLM“’“CC!}"HU'OD Ct?lls by taking Copper electrode. —
,‘ 3. /@ E-‘Plafn Waterline corrosion with an example. 9 Understanding col |
L 'l(b) Explain Pitting corrosion with an example. K2
5 j(a) Derive an expression for P" using glass electrode. i
4 [(b) Two zinc rods are placed in 0.1M & 1M ZnSOy solution Applying L col
-5 [ separately to form a cell. Give the electrochemical 2 K3 |
| representation of the cell & caleulate its emf. 3
:‘ '[What are reference clectrodes? Construct the Calomel Applyi i
| s |l . . . ying
! S. ‘ electrode and illustrate the working of electrode with . pp’}) = colr |
. . N\ |
| | reactions.
t‘ ] What are ion selective electrodes? Construct the Glass Applyi l
o . . { plving
! 6. | electrode and illustrate the working of electrode with | 2 “1’3 = COl l
. AN
2 | reactions. |
;’ I(a) Applying Cathodic protection principle, explain » l
| "7 | corrosion control by galvanisation. . l
, A b) Applving’ Cathodi \ einle. explai : Applying cot |
( .'I(b) Applying Cathodic protection principie, explain a K3 . :
| corrosion control by sacrificial anode method with |
f | example. ) i
' p IExplain the construction, IMNustrate the working of 3 Applying _— E
f " | photovoltaic cells and write advantages of the cell. K3 =
B (a) Explain the generation of hydrogen by alkaline water
electrolysis. 4 Understanding cox |
| " I(b) What is green hydrogen? Discuss any four K2 ‘ <
| advantages of alkaline electrolysis ol waler. | | 1
| Describe the hydrogen production by proton exchange 3 Understanding coy |
| K2 il

| membrane water electrolysis. b}

(o R | Cegey

Course Incharge HOD %P
Dr. C. VASUD _[{*f
Profassor & HOD

PPty -~} E A rmnlia
Departmeant of Anniie

K.8. School of Enginaar.g

o aae arcrr arim -
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Toon,

LORE - 560109
! \NAGEMENT, BANGA
{ F ENGINEERING AND M/ AGLME
RESCHOGES DEPARTMENT OF CIV 1L luN(:lNl‘u!",l‘(‘lNG
SESSTON: 2023-2024 (EVEN Sll,n}"! 1ESTER)

SECOND ASSIGNMENT]

=
2!
i

Semester & I

Degree ‘ ““: S Course Code "’C”ESZOZ
Branch ' (‘“'fﬁ ;\!—\). istry for CSE Stream Max Marks : 2.3. <
Course Title ,\‘\}\l\x::\(lnct\\lstig ot CSE Stred Last Date for : 17/05/2024
Date 07/08/2024 subission a
...... — K I CO
. Tark i mapping ¥
Q No. Question Marks Level ppIng ,\-\
| ' (a). A polvdisperse sample of polystyrene is prepared by mixing Aol
i ’ ; . . . ying
’ three monodisperse samples in the following proportions. 1g of p[;( g 1’
\ 10000 molecular weight, 2g of 50000 molecular weight and 3g of ['
100000 molecular weight. Calculate number average and weight J
1 average molecular weight and the index of polydispersity. 5 | €0z
(b). Explain the svnthesis of Polyacetylene and mention its 2
' applications |‘
(¢). Discuss the conduction mechanism in polyacetylene through f
—___| Oxidative or reductive doping technique l
- "‘)-LXpIuin the preparation, properties and commercial applications '
z -j O Reviar Understanding |
[ T . . . . . S et S | Bl
( l{)- Describe Preparation, properties, and commercial applications > K2 % coe
of graphene oxide. ; |
| (¢ P wnlal . . . ‘ k
; (a). Explain the working principle of Conductometric sensors i
f (;Qnductoxnctr)-) and Optical sensors (colorimetry) , |
| (b). What are Electrochemical Sensors? Explain its application in _ | Understandine l
’( th‘e Mmeasurement of Dissolved Oxygen (DO) . K2 - cos
° ' (c). .Dcscnbc the application of Electrochemical gas sensors in ‘ ‘
| sensing SOx and NOx ;
- f B
’; (a). What are Disposable Sensors? Explain its advantages over classical ! i -’
| sensors } ’ i
4 f (b). What are Actuators & Transducers? Explain about detection of 5 Uullers't-;mdmg: CO3 ;
Glyphosate with electrochemical oxidation. l "2 i
| {
(c). What are Batteries? Discuss the classification of batteries l [
/ (a). Describe the construction, working and applications of Sodium-ion 1 { |
i s | {
| batteries : | - ; B
. , X bing an Applyving | ]
(b). Explain the construction, Ilustrate the working and '1 5 \ Hm “ cos | '
applications of Lithium-ion batteries - \ ‘ \
. . RIREI Y o 4 Sensitize Solar
(c). Applying working Principle of Quantum Dot Sensitized Sola s \ ‘
! | J |

Cells (QDSSC’s) Explain the, l’ropcrlics_agg{ _{\&P.l_i}'i_l[:li‘ﬂﬁ_ﬁ___w,__.-,4_,- 1

. : HOD tl‘?q‘fr;;/w
Dr. C. VASUDEV

p-sfassor & HOD

) }VIJ\_
N Onl -
Deczriment of Apciied Scisnca
e zman

. . - ~
v & e~kanl af Frzingznng & Managems
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” L
hl: ')’ ,‘\l,!‘\!‘l DIV Grs Le - T P "
LU AND MANAGEMENT, RANGALORE a0 109
1),‘{((\‘:\1,.:“, bR i . B
(’ LR 4 TA L dad ) B
AR M .
1 Q1 4 LTrwe vy .
] L] i
M L}
' \
| “"1"-.
' ”'hn, i, 11
-
N ‘,"ur,, ;“" { ] A 11t
! e Blingy, LHititie g g TYTTYY { ! " ’
T— —— ity i) T f !
7y s
%\ Pty " Sy
‘) ¢ s hie "t I) .l ( Y i WoAne N et
Ne €<
v, ' " '.
)0”{!3 " ".I". ’ ; '”‘7'”'”f
“
PART.§
LEET) ! \l“f‘iﬂ¢‘I"1-"'r||;;.|,,,,..,g )
| T OOTTORI v, ¥ A el Fondoratandine pry
\ | - ) )
“ ('Hn'lt'u t Cal R4
d 1 o
() ALLLITS! S PV st INBERte wewkinmg AF Wpplving
"I"‘\ fhui‘» A |”| T . P - 3 )
FERCT o 3 KA it
A thiel NEER OF alloy yhigaee of area 100 imdd . . -
’ arca | NCHT 5 expoed to arr
' hey - o
() ! A ”l( OCean "h’”-, 1 Vi

it period it was found to exper \pplying

i

iz Cieht Lo ¢ S . "
3 PWRipht Tons of O g due o corrosion. If the density of alioy . *
| i £em ( “'('Hl:l“' the ( PR mmmpy and mony
— . OR
2 Miag .;'_:nl\‘.'nn‘/.:nxon'? Explain corrosion control by - Understanding ()
' | Ralvanization process, N K2 o
(b) - Applving clectrochemical theory of mrrmi(‘\:_{“_llvltn:tr;il—é—iw R .\(Splnn«; .
‘ I rusts N . y : ' S 3 —
o A_.u_xlm_v of ron with reachons, ) R
! Define concentration cell. Theemfof the cell —! \pplying
(c) | L uls)CuSOL0.001M)/CuSO(XM)/Cu(s) is 0.0595V at | 5 K3 ol

| 25°C, Caleulate the value of X,

e

|
i I

bﬁ;_h'_‘__. PART-B S

R

‘;!:;;pluiu the generation of hydrogen by alkaline \\zucr! < | Understanding | _—
3(") I L‘ICL‘U'()’)’&.iS. i > ! K2 e
{ e e e ———— o]
il lr Explain the production of Hydrogen by Photo catalytic water | . | Understanding Pen
{f (b) splitting method. l » | K2 ”
| — S S L N
i , OR
1 Explain lji;:‘B]i)dUC|iL)l] of Hydrogen by PEM wulvrT{ . $ Understanding | CO?
. 5 oy 2
[ 4( electrolysis. e N N 1\~ 4
o _ . ) | Understanding |
(b) | Explain the construction, working and application ot ! 5 l“"“:““"“'& \ co?
! photovolwiceett. B i T b

9\_@\,;.6&» - %l'j”f"/”‘/ (5.

HOD-AS

Incharge LQAC- Covrdinator Princips
Course Incharg Dr. C. VASUDEV Dr. K. RAMA NARASIMH#
Professor & HOD Principal/Director
Departinent of Applied Science K'S School of Englineering and Man;
K S School of Entmneerna & Mananamant Bammatos. Tom o
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ICS, SO «
CHOOL OF ENGINEFRING AND MANACT MENT,

RENGALURTLAGOTOD
DEPARTMENT OF APPLIED qUIpNCE
: QI SSTON: 20032004 (EVT NG MESTER)
SCHENME OF TSI GRIONAL TEST OT partony e

Sy SET-A
o t"“— ] . | Gemeater R I -
Rranch CSE & ATDS \ Date 1y | 22-04 10/ (7
e . - | gl <102
,‘4“‘,"5(‘1'”\" : | Applicd Chemistry | Course Code | 2 e H T
| Duration. l + [ 60 Minutes Max Marks [ 25
- Nofe: Answer ONE full question (rom cach part - "
] i B Ylarss
Q. Ne. I Queslions with Scheme & Solution
\ B o TOPART-A -
e e, 5
| 1(a) Explain differential metal corrosion with an example. e p——"
“__'dﬂ.'_.'*_'-_"_" _—‘)'“"‘_"’-','"’."T*""__’—'"’ """" e Ny -_”‘ﬂr,, 1 g CI'Jrr\’"l"vl‘/c
'1 This occurs when two dissimilar metals are 10 contact with each other in @ e (w0 ,‘
: . . . " v ” ,,nt 1€ wO |
conductive medium; a polcntml difference is set P resulting 10 @ galvanic curre etrode |
y . . . « fnal e . - elec !
metals differ n {heir tendencics 10 undergo oxidation- [he metal with lower octrode -
K i lec -
potential or more active metal acts as anode and the metal with higher LL\ . |
i . . . . . e far - =1 ake pie ce. |
’ polcnual acts as cathodc. The polcnlml difference is mait factor for corrosion 10 take P ;
The anodic metal undergocs corrosion whereas cathodic metal gets Uil -altackcd. ‘ , |
. . : / sctrode |
Egs: When iron contact \with coppers iron has lower € ’|
Sol B polcnlial acts as anode.
O cathode ” * -
At anode: Fe—" Fel' +2¢ ) 1
At cathode: 2H,0+ 02 T 4c¢- 40H ,
2+ —— J H
Fe?* +20H Fe(OH): A0 i
4Fc (OH)2 + 0, + 210 T 2(FezOr\-»Hz.) |
Whercas copper which is having higher electrode Qotenna\ d_c.t: ,} 2
as cathode gets unaffectcd. The rate of galvanic corroann *!
R depends upol potential Jifference between anodic and cathodic \
metals, ratio of anodic and cathodic arcd and cnvironmental factors and tendency of the metal |
to undergo assivity etc. x
. . . o reactl ‘ 3 s
1(b) Construct Calomel electrode and illustrate working of electrode W ith reactions. 3 |
,_————"‘- 1
ggmmﬁi'-"—"—? o
, The calomel electrode consists of a glass rube, Mereury 13 ' ‘
pLuie placed at the bottom of & glass tube. A paste of mercury and
mercurous chloride is placed above the mercury: The space _
above the paste is filled with 2 KC! solution of known ;
concentration. A platinum wire is kept immersed nto the 1
mercury {0 obtain electrical contact. porous disc at the bottom {
of  the —outer wbe  acts @S salt  bridge. 1
1. catome! Calomel electrode canbe represented as, He(l)| Hg:X 1S, o
; - KCl solution
¢—— Mercurl o \
Sol : y [he Calomel electrode can act as anode or cathode depending
sa“”a‘e‘.’ on the nature ol the other electrode ol the cell.
—  Porous dis¢ Net half-cell peaction 18
He,Cly(s) +2¢ === A :
Electrode Potential gE=£E£"~ 0.0591 log €1 ) A W8 K
( Nernst Et/umution for Catomel electrode )
Hence, the electrode potcmial of Calomel electrode dep
: ende . . - 2
chloride ions pendent on the concentration of
[ ' Concentration of KC! | Saturated
—rralamel Clectrode l 0242V 1
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| to air nu; the ocean. After 1 Year >
Yaga o ai

E— N
{4 W1k ':.\" mere N \
| A Thitdnpee of »iten theet of ares f 18 g due to corrosion. If the dcnsny of |
i tedre Srivesid o/ EXPNTIENnce » “‘!”‘.;."-: o ' . e .
“'_ ) el 18 frang ) \ ]? b the { TR 0y ¥ ;\‘\ \" ‘-i . ——— \\ N -‘_\‘.'.1‘
nll it $ A Flothe 4 ale Al ' o —— e & :
; f y in met
Te en, il ¢ PR 3t Py ! CPR !ﬁ ‘nn‘p)i \l @
| ok 87.6 Lo
I }i % 1000 mg ‘\ .
L\Il 401 l".({) 32 S: . H’( {'/ ('.ITI}
f 8.4 ¢/cm 100 % 6 AT |
e i 3 ) 100 x 6.45¢m |
. . 10O imch - - - |
I\ A 365 % 24 hrs o !
I | year ——— T
| Fineh’= 6.45 ¢m? |
T em? = 0155 inch’
rp . ko w 87.6 x 35x 1000 o2
) Yipix A x T P - .
Sor DX AT BAX 100%6.45 %365 ¢ 24
g
' CPR = 0.064 mmpy
' To Caleulate Cpp ‘
o IECPR in iy !
| T — \%\‘Th& — . I i
L — 1 Given CPR in mpy ||
S —— 1534 | |
P Loy
f Wy loss) 35 ¢ 35 x 1000 mg P
! L 8.4 o/ e - 8.4 o/ ¢ |
| i'\““““"““““‘ma—;‘.z T e
' i,-la--»u——&\ﬂ\l AL , nch !
e 365 « 0 P
| —— ] year [ 365 X 24 hrs g
/ ‘( N o\ = , = o '
, Chyy ——— WV 234 X 35 1000
{ ' CPR " D(p)x A x T
iR = 254 mp)

P——
p—
2wy
(i:ll\':mis:uion: Itis
Usually carpjeq out by hy

ar gy gnlvaniz:uion

LEPTN Aheer

|
|
|
|
|
|

4

=

vEar

Cigens a0

Process: first the base me
any organic mae, (like
Lo remove any
and air-dried. ]
and covered v
on the surface js remoyed
£is obtained.

Applying electrog

Norganic
he base

4 proce

ith a flux Of NI,

iemical theo

et e et e e
——

8.4 x 100 x 365x24

OR
ain COrrosion conqrgl by ¢

zl!vanizzltion process.
ss ot'cozuing ab

[ S
IS Process |

i
!
|

ase mety| (trrony wigl, zing

di

(Zn) metal. T

(l:l-v' \inwaﬂls.d crun\ l
‘T'-‘C‘ﬁ‘ .:nt. - c?o:-:t —_— ~ b
Teshnlgug ¢ Belvgniging ! = i
}al surface is w ashed prqpcnly with org;t.nic Solvents g femove ‘:
OIl, prease CIC) on the Surtace alterwaegs U washeg with (i SO |
' . ) - . ' o s I
matter (like rugt), Finally ¢ base mety| B well washeg With wager
etal then dipped in o bath of moliey, zine Maintainey at 4 ‘i“;iot‘(‘
¥ o » * " )y 1 ) » M Y A V‘;:—~‘.\ -
l.lo prevent the U..\ld\l‘ll\)n Ot moltep IR, Then ENCesS zine 2
by Passing through Pair ot hoy tallers so that 4 Proper thiy,
y of conosion, Wustrage fusting of ron w ith fCactiong 5
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1\105‘ 0' ‘h(‘ Cﬂl’l‘(\iil‘n m‘\l.‘i plﬂ‘. con ”“‘ basis f !
rn ‘ 4 . W Wwas o l’.'._hg:,.,ir._.‘,”‘. | poonet nd P ’
i \ ’(i[a] Sllth a l\ '\(. (‘| CONTOsion i l.l]t\&\" ot We ' o W reactiond on thie gurince af
i “:n ‘ ‘11("“] 'l; " il(’ | : ’ o gy
\ 1 \ nis !‘\I‘«'\i(‘l‘ 16 ”‘(" n
{ | ny i,’!\'.tfﬂ“',xf ACCC -,',u"' f alectr fe 3l th
velirige toy dleciroe e | thenty !

COITOsIO al 1akes
\ 3 osion of metal tnkes place due 1o ihe formation of anodic and atheul |
- i ‘ _ . oA catheulic ragintis on the
me metal surface of when the two metals are in contact with each other in 4

LR } ch other i ArennIye

' medim

T roe T A00R g Y ) gty

e e .P ﬁ Fo D dgmrerrs) iy s AR ¥ ‘if’ )

M i xS ',_._‘.:Y"Y.'"“'Hf.ffrﬁfu:.“;'v ',,. vé: ¢
J e, e e

- 9

!
Nt el - A LY !
|

” v

ved due to the heterogeneities at the interfaces of the metal |
ace could develop due to several factors |
gen is different (if 10 the metal the

the arca whicl o less

These anodes and cathodes are forn
The heterogeneities ona metal surl
| surface if the concentration of the oxy
as cathode,

and em ironment.

like 1. On amela

IS c.\poscd {o more oxygen acts WL exposed ‘

arca which
oxvgen concentration acts as anode).

- . ~ . - M

2 Due to contact of two different metals (cg: if copper and iron are M cont

“"Cn Fe acts as anode and copper acts as cathode duc 1@ change in eleetro¢
3. 1f metal surface subjected 10 Slress (arca under stress acts as anode).

act with each other. |

le potcntinl)- l

|
1etal fons with the liberation {. ;

At anode oxidation takes place s0 {hat metal 1 converted into

of electrons. EFg: Fe—" Felt 4 2¢

Can
hodic reactions:
Ifthe mediwm i3 acdh© and in he absance of Oz

Spi T =2¢ o —  H=

\a absence ot O

Liberanon of
L’_ 1rihe medin 15 neucral ov alkaln e in @

H_vdmscn oPpc
2H, O~ 26" —" oM~ 2 ]

(&)

Cathodic
1f the acdivm isacidic and 10 the prosence of O3

reacuons
Avbsorprion of 4HT + Oz e’ 2HO
oxvEsn YPE .
If the medivm is newcral of alkalins in e pn.-sencc of Oz
2H:Ov0:4‘4c- 40H”
at anode and some anions (OH) formed at cathode diffuse :
sion product 1

The metal ions (Fe?) liberated
towards each other through the conducting me

somewhere between the anode and cathode as
Fet*+20H —» Fe(OH)2
In an oxidizing environment, {he insoluble Fe(OH):2 oxidized to ferric oxide

reaction. 4Fe(OH)2 t+ 0, +2H:0 _r2 Fe:O;.SH:O :
cell. The emf of the cell Cu(s.)/CuSO.l(O.OOIM)//CuSO4(,\'M).’Cu(s) 18

Define concentration

dium and form & corro

as following

|

2(c) 0.0595V at 25°C, Calculate the value of X
Solution: n=2,C2=¥M; ,=0.0093 M |
0.0591 c 0.0591 X
B = y — 08 = —— —_— 2
Eeet = 198 T1 0.0595 T 198 Toon -
~ Sol
o o 1= 00595100295, 10 X = 2016949 l
i . g g0y : rvrriakaidasd
_X_ — antilog 2.016949 X =103.9798 X=0.1039 M 1
( 0.001 0.001 ,._—""-_-#___ 1
| , Part B
ain the generation of hydrogen by alkaline watet clcctrolysis_.m ] s
oleclolys®. -

- 3(a) Expli
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ntancous chemical rcncii\nﬁf“~ .

e AW

f g Ater IS ™ . ¢ gec t
) Torese T , anfficient voltage between the twg |

} W 1' e eartind ont by app :‘ :"., he imporiant components Used n
[ - ! electrolyser. ‘ -
f [ i ' i 1.1 43 Int A« the Hioure {

’ 1 1L 11y
4 ,“T . Yidap plegtepndyeet Afe A5 8 Trdrnw V'-"” nn f"’r‘ s (,.']I'h"\n i' ! hh

i ot X i Lol pyetal parhcl ' . ¢ty Articles !

{ A } ¢ iNfieste: Nockeld satvat Cathoee N kel metal {unl\'I“' {

| LUt ' ) ‘ i & A 1¢ electr ‘ 2 - ' R 'l”v~|-‘|"' f’["".tr‘r" '”"‘ly“" \
LRI

1 ) TR Tar By (IO ¢ AT Lt '.,f P‘( L (s ith 20t 30 “""r-'lk'ht
Vleetrolvte: Aago o

Heed ge dn elactrol 1o _‘*((!f'ﬂ.’"l\lf Poro p “1 deaxy] tons and bad 'T‘.'!Z’v”"'hi-",
snductot of hydrox

anion exchange membrane g
Sa) Ny LRI dense ani

sed pe )y {
' SO tas o govend g
! f hination of H2 and O2 2
LISTINS I revents 1he Spontaneous recombmanon -

) athade water
‘ hode chamber. At cath
passed in to the cathode char

ISR EE TS YT

“"'ll\im;; Deinn

W7ed wates 18

1
ions move through the
vdrogen and hvdroxyl ions. The hydroxyl ions move g

(lh.l,‘.‘.,,l,‘.t AFEred e e 1o h
Oy e
'~"[‘,’Ir:olny oy

y rds anode and et oxidized to oxygen and water. 2
"1'!'('lim|g;

At cathode 21,04 2¢ - Hy(g)*+2OH

At anode 20 5 %02(g) * H,0+ 2 ¢

l"\f;l'.i,,' — Overall reaction H,0+ H,(g)+ % f;)‘ (g) — | T 5
— C Production of Hydrogen by Photo catalytic water splitting method.

.‘ Iih)

$
|

f ) Water 1o gey ll\iir«w—cr; l;{:_llx]llg ;;l_mmcamlysl and solar energy is called
MOtocatalvtic .. . . C <

R “italytic warey splitting. When solar ¢energy interacts the photocatalyst, produces L

s and electronsdye 1o absorption of energy. Thus, produced hole will react |

Splitting of

Charpe Carrier hole

with the nein - . .
Cighboring Water molecule liberates the hydrogen ionand oxygen.

|

,‘

j“,:ncr clectrong reduce the H*
i

1

[

| Sol ions in 1o hydrogen gas.

(3]

Coratalvg n M

Norparngd Nt Reactions: -
L.. e — ) N =120 . - I
P el w0 sy o Y

, [ - &3~ 2HT + 26—y, (2

C€ pawar

e Electrolysis of water is g non-spontaneoys
Y chemical reaction. [t is carried oyt by applying
e sufficient voltage between the two electrodes in
an electrolyser, The important Components yseq

sretpmar sncronn, 1N the electrolyser are a5 shown in the figure.

Membrane PEm

an.o

Anode: Iridium metal particles dispersed on porous carbon is used g5 anode
electrocatalys.

Cathode: Platinum metal particles coated Ot porous carbon g used ag cathode
electrocatalyst. ‘
Electrolyte/separator: A porous solid polymer electrolyte made of chemically stable
sulfonated tetrafluoroethylene base fluoro polymer (NAFION membrane) iy used as an
electrolyte as well as a separator. Itis a good ionic conduetor of protons ang bad electronie 5
conductor. It prevents the spontaneous recombination of {12 and 02,

Sol

Working: Deionised water is passc.d in't‘o the anode _t‘ln:uul)‘cr‘ whers it is i

liberating oxygen gas and hydrogen ions. The hydrogen ions migrate through e e

exchange electrolyte membrane towards cathode. At the cathode, the hydrogen jons e
reduced to hydrogen gas.
Reactions:  Atanode:

At cathode:

Overall reaction:  H20 — 112 (?_5).2/" 02 (g)

H20 > Y202 ()t 2H 4+ 2¢
2H" +2¢ -+ H2(p)

——
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i 4(b) | Explain the structi i
(b) 1 construction, working and application of photovoitaic cell s

b

Photovoltaic cell i evi ¢ ¢ -
aic cell is a device i i
: | is a device having semiconductor diodes converts the light energy
(clectromagnetic radiation) from solar or illuminati [ _I leisali |
alion source toe tZUll'iU'lI enery [tisals
called as solar cells. So it wi i o ‘ " ob e
: ¢ . So it will be generating electrici it
. c ctricity as long as it 1s expose i i
anlight) y [ s exposed to light (i.e.
Construction of PV cells:

~etal @il
w~ =3 1 cireflectivea layeas

o - Ty ragicoa

R T PSS AVA S w;r:rnmm::m‘.wwum ek

e A typicalsilicon photovoltaic cell is composed of a thin wafer consisting of an ultrathin

layer of phosphorous doped (n-type) silicon on top of boron doped (p-type) silicon. \
e Hence a p-n junction is formed between the two. \
e A metallic grid forms one¢ of the electrical contacts of the diode and allows light to fall |

on the semiconductor between the grid lines.
e An antireflective layer between the grid lines increase the amount of light ransmitted

to the semiconductor.
e The cell’s other clectrical contact is formed by

[ Sol

2

a metallic layer on the back of the solar

cell.

Working:

When light radiation falls on the p-n junction diod
by the absorption of the radiation

e The electrons arc drifted to and collected at the n- 1y
and collected at the p-type end.

e When these two ends are electricall
current between the two ends through (he external circuit.
roduced and available foruse. -

Thus Ehotoelectric current is p

s ¢, electron-hole pairs are generated

pe end and the holes are drifted to

y connected through a conductor, there is & flow of
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L Uum“n" | ¢ Applicd € he mistyy j Lourse Code L] BCHESIN
-\,!: | 60 Minntes | Date dl21ieng
( FMay Marks ; ‘ ) o
\,Q j{ Note: Answer ONE full question from each part.
No ! [
Ll Question LA | K- Co
. - | Marks | L mapping
L I(a) | Derive 50 an exn l’ARI-A | |
s\i ' ICR\'OH t(“ Pl[ ”\”‘ y D N -
! Glass clectrode f _ ] z\ppl}mn
f s ”O\ 'o‘hi‘mlﬂ' theory of corrosion, Hlustrate | _‘",'\E,;y’,;,f’hﬂ T
/ ! Dcﬁnc Conc: \l\ re O, ) : K3 ] =
I (¢) Cu( Y ntration  cell?  The emf of the cell j ‘ o
| s)/C P
, 2500, C“SOJ(O 001M)/CuSO(XM)/Cus) is 0.0595V at| s '\”;\%"‘" | oo
i aleulate the value of X, oo l
| |
! i S =
f\’mu\ = —
2(a) : Strate  corrosion control in Iron by applying - Applying | . ‘
] alvanization technique. ? K3 \ S
Construct Calomel electrode and illustrate working of Applying ':
electrode with reactions. : K3 %I cot
1
A thickness of alloy sheet of area 100 inch? is exposed to air ‘
near the ocean. After | year period it was found to Applying
experience a weight loss of 35 g due to corrosion. If the 5 K3 CO1
density of alloy is 8.4 g/cm®. Calculate the CPR in mmpy
| and mpy. —
a PART-B —
{ Explain the production of Hydrogen by PEM water ; Understanding cO?
3(a) : > K2 T
electrolysis. -
5 Understanding i CcO2 1‘
(b) Explain the construction and working of photovoltaic cells. = K2 1
OR A____A,__,
s ) g Sm——————T |
Explain the generation of hydrogen by alkaline waict < Umlcntauuhn“ (0» 1.
electrolysis.
Explain the production of Hydrogen by Photo catalytic . Umlclstnudmu
. . N ’
water sphitting method. L K2 \

e ————————————

e e——

——
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SCHEME OFTSESSTONAL TEST OQUESTION PAPER
R .. SR
| Degree 'v! ' ; ny L Semeiter SRAL
\‘hrnnrh !1 : ‘u G & AIDS Pate ¢ f 12042004
\‘. Conrse m(_‘_‘ L Applied Chemidtry " Conrse Code . : porEsing
CDuration | ‘| 6 NMintes " Max Marks l - BE

O Nn
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|
|

t
|

Sol

1

B e e s ettt A S e .

Note: Ansswer ONE full question from ¢ach part

Ounestions with Scheme & Solution

| PART-A
Dervive ay CXpres

v wion for ph using Glass eled trode
Pri

aln v
m(.“::;‘{ (':1,?;:‘.(“1111:1I chllmcmq arises across the mcmhran":. The {‘(V'!Cl.lil.ll difference varies as
therefore (h% ¢ solutions varics. In practice, pH of one of these solutions 15 Kept constant .;md ‘
¢ electrade potential depends on pH of the other solution ic experimental sofution.
“immmeies - Procedure: glass electrode is immersed in the
. solution; the pH is to be determined. It is |
combined with a reference electrode such as a T
i S| calomel clectrode through a salt bridge. The |
! ‘ cell assembly is represented as,
' Hel Hg:CLICl{|Solution of unknown
pHiglass|0. 1M HCIAgCIAg

. |

—— !
[ CRIR ] i The emf of the above cell, Ecell is measured |
Lo 22

b —
'
——

1
| |
I}
{ |

i
I

!l‘
|

|
: 1_ ‘ using an electronic voltmeter with 2 pH meter. |
RIHD I lJ"f- The emf of the cell is given by
'4"0‘l‘| ------------ 1 ’

Eca = Ecotose — E L ' .
N . . Since E SCE is knowing emf the cell, [
E. =FE.. -E; 2 6

(cI’[ OIU.SS - SCE ................. —

L glass can be evaluated. i
The potentialof glasselectrodeis givenbyEg,, = E, = Eynn. 3
Where, & E are the electrode potential of outer & inner membrane
E,.. =[E" +0.0591 log (CO) - [E+0.0591 log( C,)]
Where ,C, & C, are the concentrat ion s of outer & inner acid solutions
E .. = 0.0591 log( C)- 0.0591 log( C',)
~0.0591 log( C,) + 0.0591 log( C))
Since the H' concentration inside the glass bulb is a constant. The first term on RHS of the
above equation becomes a constant.

£, = Constant+0.0591.log[C.]
]':GI““ = Cons tan I+ 0.0591. l()gl“ ' l Sinee, Ci= [HY]

Jlass

il

I

1 “ Glay

5 * . S H ! Wi 1
1"0':.7;; = Constant —0.0391.p" 4 Where P'=-log (1)

Substitute the cquation 4 in equation 2.
E,., = Cons tan 1= 0.0591 .pll — Ey,

. Cons tan (= & = E e

_ Cons _tan = T
P 0 .03591

nei 7}(-;- ' - - — i . - - e et i i
\ ]\J\' When y thin plass membrane is placed between two solutions of different phf |

P s G A sl et T A W AN S ATy

C Muarks

1(b)

o——

Applying electrochemical theory of corrosion, Mustrate rusting of  iron with reactions.
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—————— of ¢ ical
AT tnbee Sl 1¢ basis ion. chemica theg
Most of (¢ corrosion takes iR on l{, as wet corrosion .cording to CICCtT’) regions on j,
metal syep, alype of corrosion is an\:l' environment a¢ dic and cathodic reg e
- ‘al i > ron is exposed to (he : : M anc
rosion o1 lke ”(]m ) l“\' lne to the formaton ¢
Corrosion o metal takes place doe

. rrosijy
ith each other in a co ve 1
acl W
v in contact
Same metal sy when the two metals are 1 ¢
e al ace >
medigy,.

=mical reactions on the Surface of
sher
lectro€

e -
o r ey L)

v -
e

;
o f Py
RN T S poaduboin
’
-y
"-*"-. e
- ” >

naelie fEeE
-t Pl g

o~
PIRINST s, L % Vitem
o g ;’,f’g‘"“;r'_jfﬁ,',.iz».;‘.f.'flf Sr Ceneen
a “"“"‘}"K‘!":“"‘l‘m*f-” N 'v‘w;-',",‘:!'-'—‘?{v’?"h’*” =r
- ‘A.n‘-'u.‘_u“!.‘.,‘.:_. " 4 I
- rh\u".‘:h.: . o

ceed
P
-
e

“«
- ey

B . ‘faces
S— > i c lntc, rd

i et CLRY PO PP 't \Iogcncl“cs at ”l

These anodes ang cathodes are formed duc fo the hete

and cn\'imnman

|
rs >
veral facto
-lop due to se
. A develop
The heterogeneitios on a metal surface could
like

he area
o if in the metal t
[.On 4 metal surfaee if' the concentration of the oxygen 1s d'ﬁ-‘cf?st Sxposed to less oxygen
Which jg EXPOsed 10 mope OXygen acts as cathode, the arca whic
concentragjgy, acts gg anode), iron are in contact with each other,
2. Due to contact of (v different mega) (cg: if copper and iron are trode potential).
Sol | thep Fe acts ag anode anq €opper acts as cathode due to change in electr
3. If metq) Surface Subjected tq Stress (area under stress acts as anode).
At anode OXidatiop ¢

. ; ion
: . th the liberatio
akes place so (ha metakis.converted into metal ions wi
of electrons, | : Fe 24 2e
°g Fe?* + 2¢

of the metal

$3

. of Os
Ifche mediwn ;5 acidic and in the absence
2H™ wDe- T/ H,
L\bemtiun or
H MArogern e

Ifthe mM2diwm ¢ fAfurral or alkaline
2HO = Dac
C:nthodic

EE e 20913 Hi,
=actions

If the Medium ig acidic and 5 the presence of O
Absorpricm or (23 5 Rl Ox ~ 4 >~ 2H.O
OXymen pe

I

il e absence of Ox

88

f the Mediwm jg REULeal or a1
2H O « O:2 ~ Ya.
The meta) ions

(Fe**) liberateg at

anode and some anions (OH ) formed a¢ cathode diffuse
lowards eac|, other through tl1e conducting medium and foppy, a corrosion product
Somewhere between the anode and cathoge as 1
Fe?*+ 20Q- — Fe(OH),
In an Oxidizing environment, (e insoluble Fe(OH)y, oxidized to ferric Oxide as followine
reaction., 4Fe(OH), + 0 +2H,0 —

0.05 — 0.0591 X
Ece“ T og a ; 00595 ~ "? l()g —_—
Sol

X X . .
log o001~ 0:0595/0.0295,  og oor = 2:016949
~— = antilog 2.016949
0.001

X < 103.9798
0.001

e e

OR
M Ivanization T "
Hlustrate corrosion control in Iron by applying galvanization technique,

X=10.1039 M

Ny
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Galvanisati r
sation: Il :
A0S a process ol conn
Aing 'IIV'IH‘IH("')” i 3
1 ahi { H(»H)\'.lfh/inr (/n)rm-f’ll [his
{ 115 Process

usually carri
Y carre s nid
Sreid et d out by hot dipping methiod f !
i ; <
e w14 tyra f P
] o ! - " TR ; |
.~ | - { "-{ | ‘
Lx X r ke d-l z 18| | |
o I Y ‘ ! ‘] |- - J |
WA tete ray o s FACY & brresos p | ’ t *
l" paeindaud “’ﬂ"”""lmn =i (A8 ’ FPPPILE 2
rocess: 5 bangs be
org “‘-“' first the base metal surfoce 18 washed properly witl .
ganie matter (ll‘\k‘ \\il [‘I‘l‘ﬂgv L"C) on the surface '\'.[Q,V“ ‘ ”'l organic solvents to remaove any
o B . " ¢ ards i " . |
r(‘l.nm'c any inorganic matter (like ?nst). I'he base metal is (\»“ |'" washed with dil, LSOt |
dried. The base metal then dippc(l in a bath of molten zine ell washed with water and air- |
Cov s¢ metd \ event the oxi Zime mamtaimed e qcnice |
overed with a flux of NHa¢ | to preventthe oxidation of molten 7 RELESA2V
the surface is removed by passing through a pair of hot rollers s nc. Then excess zinc on | 3
| obtained. //_\ s 50 that a proper thin coating 5 |
2(b Constru t ool s and i Justrate T T ;
(b) | 't Calomel clectrode and il working of electrode with rcactk;;s--—- T < |
%:"Ome] clectroqde ’ : —————-‘3 :
< Ca]Om . la ‘
ss tube, Mercurv :
A el electrode consists of a glass tube, Mereury is plac 1|
PasTe of mercyry and mercurous chloride is placed ab placed atthe bottom of a glass tube. :
% Paste is fi[Jeq \\vil;}aalhfcl solution of known conccntr'\tigvc/‘\hc meroury. The space &bave S
- 1 1a N . ation, / H . P
Nto the merey, - olectrical contact. Porous di platinum wire is kept immersed | ‘
cury to obtainl ' ous disc at the bottom of tl b ‘
as salt bridge. of the outer tube acts ;:
35_; Calomel electrode ca |
- canbe re ; ) [
il KCI solution presented as, Hg(l)| Hg:CL(S). ;
The Calomel el 1
Sol cetrode can act as anode or cathode depending l
| on the nature of the other electrode of the cell l
g Net half-cell reaction is t
a2 [1g,Cly(s) +2¢ , 2
FfHel== Calomel Electrode Potential E=E? -0.059110g(Cl™) At 298K
F_ g4 Mercury (Nernst Equatation Jfor Calomel electrode ) \
f Saturated Hence, the clectrc?de polcntia.l of Calomel electrode dependent
d - porous dist on the concentration of chloride ions
Concentration of KCI Saturated A
| Potential of Calomel Electrode 0242V
A thickness of alloy sheet of area 100 inch? is exposed to air near the ocean. After 1 year
2(c) period it was found to experience a weight loss of 358 due to corrosion. If the density of alloy 5
e CPR in mmpy and mpy.

é is 8.4 g/cm’. Calculate th

To calculate CPR in mmpy
Given CPR in mm
7 87.6

W’ 358 35 x 1000 mg
8.4 g/ cnm’ 8.4 ¢/ cm’
%—:::”__,i 100 inch’ 100 x 6 45en’
I | year 365 x 24 lus
1 inch?= 6.45 cm?

| em?=0.155 inch?
g87.6 X 35X 1000

-
™

Sol
k x W

AxT
p(p)x A * .4 x 100X 6.45 X 365 x 24 5

CPR = 0.064 mmpy
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3(n)

Sol

——— e §

s CF

To ca), ulate (pp

{ i
.

"
I'\

[1
2.54 Mpy

|
|
|
|

CPR -

koww

CPRe. T XW
Dipyx A x 1

l \plnip the Production of Hydrogen by pra
| |L‘x‘|'l\f)"~i<. of water je a non-¢ pont

voltape between
(‘l(‘flml}'km

are as thow n the figure.

OC power
Twupply

’-""h'

— by

Carhouy

Pl mer elecirony,
membrane pirg

2as and hydrogen ions. The
membrane towards cathode. At
Reactiong: At anode:
At cathode:
Overall reaction:  HyQO+ H2 (g) +

hydrogen ions

Photovoltaic cel| is
(clectromagnetic radiation) from so|ar oril

called as solar ce||s. So it will be generating electricity

sunlight),

e
o —
o (laniy ' 4

[ nermal |

| o e

thetar i
\

7T Ty -
e LLT LT —

wIReen hole aiy

Vet

LA SRS

* Ametallic grid forms one of the electri
on the semiconductor between the grid

*  Anantireflective layer between the gl
to the semicondyctor.

o Thecell’s other electrical contact is for
cell.

Part b i

e T out by :
ancons chemical reaction Itis carried ou Jnncnt; used in
the twy (‘l:\lmdm in an electrolyser. [he important comp

- lUprevents the SPontancous recombination of H2 and O2.
is passed in (o the anode

|

the cathode, the hydrogen ions i
H20 - ’/zOz(g)+2H’+2e l
2H' +2¢ =+ H2 (g) [
%2 02 (g) !
uction and working of photovoltaic cels.

a device having semiconductor diodes converts the light energy

med by a metallic layer on the back of the solar

~=~"CPRinmpy __|
{rive X N
i 14 ¢ 1000 mg -

oy E————
Loe

p ) {
v/ (‘l‘llr__ S— l

C
&/
[=

g 4
1
I(‘” i”\llr i——

A hes

|
|
|
84 em !
J
[ i X ¢

¢ 35 % ]()r’ﬂ(_’__”_
5 ?",':..-w-‘;f’,’ 24 ]
o NN ¥ U " ‘
a4

jent |1
the

T water electrolysis A1E‘P|a/ml suffic

s lridi me
Anode: [y hu.m ' 5 anode electrocatalyst.
porous carbon is used as an icles coated on
Cathode: Platinum metal partic t

. de electrocatalyst.
porous carbon is used as cathode lid polymer
~ I ‘
Electrolyte/separator: A porous Sog sulfonated
clectrolyte made of chemically stab e(NAFlON I
tetrafluoroethylene base fluoro polymer el as 2
membrane) is used as an electrolyte as VfV o ]
separator. It is a good ionic conductor of pr

|

;

!

!

. . n [

tal particles dispersed © [[
|

chamber, where it is oxidized liberating oxy Igen
migrate through the proton exchange electrolyte

are reduced to hydrogen gas.

[39]

lumination source to electrical energy. [tis also 4
as long as it is exposed to light (j.e.

Construction of PV cells:

* Atypical silicon photovoltaje cell
IS composed of a thin wafer
consisting of an ultrathin laver of 1
phosphorous doped (n-type) silicon
on top of borop doped (P-type)
silicon,

* Hence a p-n Junction
between the two.

cal contacts of the diode and allows light to ta))
lines.

d lines increase (e

i formed

amount of light transmitteq
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Explai
/-J_ plain the generation of |
wydrogen by alkaline water clectrolysis.
cal reaction.

Electrolysis of water is
It is carried out by apy
two electrodes in a clectrolyse

Sol

4(b)

Later clectron

when light radiatiq

by the absorption otl"] (
The electrons are ~‘l!l
collected at the o
When these two enld-sly

current between the
\

~

Cradiation

ed o ;
clnd COI sovf o] o
Pe end lected at

are cleetyi
lectrically connected

ally
Son the p-n j : .
p-n junction diode, electron-hole pairs are

Vo en
ds through the external circuit.

;;cncmtcd

the n-end and the holes are drifted to and

through a conductor, there is a flow of

OR

-

o

S— |

o L
LE]

2

] .
! Jused in the clectrol

s
<

LTI

H
-
<o

©
©o. e
o T
co
o

Anode

-

H

as anode ¢€

Oy

>

i ——— ]

-
- }

:
Alkatthdlose: !
naclcctrolyre

I

Diaphragm
Electrolyte: Aqueous s
electrolyte.

Separator: Porous dense
ionic conductor of hydroxy
recombination of H2 and 02.

Working: Deionized water is
molecules arereduced to hydrogen
separator towards anode and get 0

Reactions: At cathode: 2 H,
At anode: 20H — %

used

——

electrocatalyst.

anion

passed in to tl
and hydroxyl i
xidiz
O+2e¢—

n of Hydrogen by

Explain the productio

vater to get hy

drogen by using ph

Splitting of v

When sol

Comuys
(.\‘tc.cr.".i':ﬁj -

absorption
Thus, prod

photo catalyst

oxygen.

s reduce the H*

Reactions: -

1,0 () + [hv] + 21

———»H2 (g)

Anode: Nickel metal partic
particles coated on

olution of KOH (with 20 to

exchange membranc i
| ions and bad electronic con

1e cathode chamber.

ed to oxygen and w

02 (g) + HO+2¢
Overall reaction: 1,0 —

Photo catalytic water splittit

photocatalytic W

produces charge car

water molecule libera
ions in to hydrogen gas.

1+ —» 21 (aq) + ¥ 02 (8)

T

a non-spontancous chemi

Hlying sufficient voltage
r. The important compone
hown in the figure.
on porous carbon is

Nickel metal
ed as cathode

petween the
nts

cass
les dispersed
Cathode:

bon is Uus

yser ar

lectrocatalyst.
porous car

30 weight %0 KOH) is used as an
It is a good

s used as the separator.
taneous

ductor. It prevents the spon

At cathode water

ons. The hydroxy! -ons move through the

ater.
H, (g) +2 OH”
H, () + % 02(8)
1g method.
otocatalyst and solar energy 1S called
ater splitting.

interacts the photocat
d electronsdue 10

ar cnergy alyst,
rier holes an

of energy.

uced hole wil
tes the hydrogen ion

| react with the neighboring
and

I~

out + 2e

Aot R

Head of tlw.Dwm'Lﬂ%/W

Principal
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In a g PART-A R
a sample . —
| 1Cg/mol I:goﬂf a polymer, 100 molecules have molecular mass
\‘\ "n<'fcc11]c; ‘i molecules have molecular mass 10*g/mol, and 300 Applying
—— 1ave molecular mass10°g/mol, Caleulate the number 5 K3 coz
- Wi { .
| PDI veight average molecular mass of the polymer and Find
SR | % and comment on it. ,
“xplai : : -
®) K PR 'lhc preparation, properties, and commercial applications of Understanding ,
) | Kevlar Fiber 5 K2 coz
OR
1 ' —
II;O% Osample O_foa polymer, 20% molecules have molecular mass 2
2 ‘ g/m01,33 9% molecules have molecular mass 25000 g/mol, and Applying [
a) r;mammg molecules have molecular mass 20000 g /mol, Calculate | 5 K3 coz |
the number average and weight average molecular mass of the '
polymer and Find PDI, comment on it. 1
) Df:scr:ibe the conduction mechanism in Polyacetylene through Understanding 5 '
oxidative or reductive doping technique. 5 K2 co2 ‘
_ PART-B |
L a' Using gas sensors Illustrate the working principle  of 5 Applying I CO3 ‘!
; electrochemical gas sensors for the detection of SOx and NOx K3 B
. D ; N Understanding , i
Explain Na-lon battery construction, it’s working and applications 5 » e cO3 |
What are disposable -sensors? Mention  the advantages of Understanding |
¢ 5 2 CO3
(© | g4 K2
disposable sensors.
OR
Using Electrochemical ~ Sensors, Hlustrate measurement  of | _ A ,
40 | o 5 Applying CO3
Dissolved Oxygen (DO) K3
| U e
(h) Explain the construction, working and uses of Li-lon battery. 5 U“““';‘\'f:““"“g cO3
,_.———.—-—-———'—'-_-‘-— . . il aet 1 N 5 . =
Discuss the detection of a ascorbic .':ud. bio nm'lec,ulc using | Understanding O3
(c) disposable sensor also write the clectro oxidation reaction. / : K2 ‘ =
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Q Note: Answer ONE full question from each part.
No. K co |
Question Marks Lev-el mapping
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In a s PART-A
1pl
| 103g/mol p2 §OOf al polymer, 100 molecules have molecular mass
R ’ molecules he .
\" moleculey haye o ? 1.1'1ve molgcu]ar mass 10*g/mol, and 300 Applying
aermga: i ecular mass10°g/mol, Calculate the number | 5 K3 co2
PD =% Weight average molecular mass of the polymer and Find
—___ [ YDI'and comment on it. '
Explain the i
preparation, properties, and commercial applications of Understanding
&J Kevlar Fiber ale L 5 K2 CcOo2
B e _ OR
I]I;Oa sample of a polymer, 20% molecules have molecular mass
2 09 g/mol,35% molecules have molecular mass 25000 g/mol, and Applying
a) | remaining molecules have molecular mass 20000 g /mol, Calculate | 5 K3 Co2
the number average and weight average molecular mass of the
polymer and Find PDI, comment on it.
) D'escr:ibe the conduction mechanism in Polyacetylene through Understanding
oxidative or reductive doping technique. 5 K2 CO2
L PART-B
= Using gas sensors Illustrate the working principle of Applying 3
clectrochemical gas sensors for the detection of SOx and NOX > K3 COs
b) Explain Na-Ion batteryvconstruction, it’s working and applications 5 Underlsg nding Cco3
What are disposable -sensors? Mention the advantages of Understanding
() disposable sensors. > = o3
OR
Using Electrochemical ~Sensors, Illustrate  measurement of i
@ |~ g 5 Applying CO3
Dissolved Oxygen (DO) K3
—t
b) Explain the construction, working and uses of Li-lon battery. 5 Under;t;m(ling CO3
~ | Discuss the detection of a ascorbic. acid bio-molecule using Understanding
¢) disposable sensor also write the electro oxidation reaction. Vi 5 K2 CO34J
T o
(<. o
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p pplied Science Principai/Director

K.S. School of Engineering & Mana
———w. Bangalore - 560 109 Ssmadl

< 3 School of Eng

PO N L

G Scanned with OKEN Scanner

&RN10Q

ineering and Manager




i e . MNP NT ERALRAFALN ] § 'N” 7
- SESK MENT OF Appr v TENT, BANGALORE - 560109

\ ) APp .
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| Degrec SET-A .
[ Braney YRR
'{‘ Coursc Tiuc : (‘sl", & /\l~l)'\. . P i
! uratij A "k Semestor
/ ration \ nphlio(l Chemietyy for CSE & Caneis Code + BOCHESION?
| S Minuges . SE Stream Date . 19/3704
i Mat Marke ¢ 25
[ Note: A N“““‘“‘f"“~—w—--
——— SIS ONE full question from each part

1(a)

N

ol

h Scheme & Solution

Questions Wit

molecular mass 104 ha e i
averag n}ﬂss 10% cules haye molecular mass 10'g/mol, 250 molecules ber|
average, weight gy ] ‘

| Marks

In a sample of 3 polymer Kﬁﬁr{li'ﬁx - ';ww_

U

T ——=—YCTage molegy)y nolecules have molecular mass10°g/mol, Caleulate the number
A Mass of the olymer and Find PDI and comment on it.
ﬁo‘“‘iOn
N.'s-lf'(x" thae,
3 =300 B W
numhcr .
— E'Bgc < R
Adry — Z& A7 “‘lolg‘t.ul.lr mass of the polymer is given by

E Ny
N, Ar
- 1 » N AT, A As s
N1+N2+2N3_ = — 100X 10" +250 X 10* +300X 107 _ 546153/ mol

The weight 100+ 250+ 300
avers
s CRAge molecular mass of the polymer is given by

AT S NVEAG
> NiAfE
AT, — NVAL ™ + NoAg L 4 N AL

N AL, + N A, N A7,
AT — 100 X (10%)* + 250X (10)* + 300X (10*)* _ 92794 g /mol
I00 X100 + 250X 10* +300 X 10°
ANhw 02794
ALrr 50100 . R re
PDI >1, the given polymer is less homogencous and poly disperse in nature

=1.85

Poly dispersity index, PIDI =

Explain the preparation, properties, and commercial applications of Kevlar Fiber.

h

Kevlar is a polyamide, in which all the amide groups are separated by para-phenylene groups. The

Chemical composition of Kevlar is poly para phenylene terephthalamide

& Synthesis: .
" b]

|

o — D S N2 cr—e—<LO>— S — ©!

rerepitiratoy tiehioeide (O

e —

»- 37 hasein y Dewms it Baaunr Brn CEPPA>Y

1 )i}
__[. 7: —l r;t—-‘l—:"-‘@"‘"'”‘]:
§ LA

Kevlar is fiber embedded in an epoxy resin polymer matrix is called Polymer Composite.
evla

Properties of Kevlar ’ '
1. Kevlar is crystalline, lightwel
2. Resistant to heat, impact, scratch o
3. Withstands harsh environmental conditions
4' Abrasion and corrosion resistant

5. High tensile strength

6. Resistant 10 Chemicals

ght and non-flammable

Ap p!icast:;“isn lightweight boat hulls. Aircraft panels, Racecars
LIts™ nd combat helmets

al

3 Reinforce materl

of vests a . . .
2. Bulletpr® -1 for car tires, bicycle tires, which reduces puncture rate L
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| |
- - "/é‘:‘;l"‘lcturc ra[c S,
 Reinforea = (o) reduces 2
;\\1( l”f(”l'(* r",-”!,”'“] fhf cat 'i’f‘\ ‘\'“- Vi L" ”’(,‘C. \‘v’”( h r

B AT TOP ‘ A v DIE
. Rop “Urreny Wrbine and wind turbine :
6 1 ”l €8 angd cal) s!"'”“"

Al i

. g h . ”(I I |
CrOmic o . amifsgion @ e
Pl Cab)pe foor COmmmication. data trans [

- On “mol,’
& samy) 148 | 5000 p/mr mass 20000 g /mo],
Samn . ¢ s b " /] i 3o
‘ t “{ n l‘(‘\'\ ”N*, ,\”.' by ”\h. ”I(-Q h,“\ ¢ ”H"( ( ”Ir" f - rn(’l(_(“”’ ! . ,lnd " 'nd PDI,
2(n) | MOlecny R - b mole o have olymer ¢
! H\'\t.\ d (‘)“” s/ " Py y '”(‘l(\(‘”l(\ " 'hc p
Calenlage h mol, and remaining lar mass 0
’ L " § " Ialil . -
- COMmeny on o ramoes average and \w‘l;‘hl averagie molect R
g"""'-\“ ‘ G =
AR TN IS egnyy Yoy
1 o 4
Ny - ‘.: :: ::' ! Svon,, tyest
r‘\’; s & Kﬂ‘ :';':“"f‘ "\!\‘_ try
ey AL RS ! - “oo 2 v ol y B
e nn\ a;;s;mhhv vn..'.\.,,h" Mnes of the polvimer ju giver
T . %{‘.\;‘n‘ - _"\7',"_-"“4‘. PNV, AP, Ny AL,
v e e OV NSNS e N
- 20N 3 5h -\ — 3.
| —ooex3 OSSO0 a5 X 20000 20750 g/ mo!
T he \\"?i{{'“ “"‘"“Rc ;:’;—:;“;’“’:":: . ' Sorma e givc“ by
-— > L - . T ~ S
‘ m — L Ny A ® MEa of the poly
Sol Ni Az,
M, = NiM, I NM N Ag |
,\v" A{' & A’:l‘f’ + IV,AIJ “
A7, - 20X {13000)* + 35.x (25000y? 4 5 X (200000 _ , sos o/ mol |
20X150004 35X 25000 742 X20000 :’
Poly dispersity index, PD1= MW _ 21385 1.03 |
PDI > . Mn 20750 |
“the given Polymer is less homogencous and poly disperse in nature. ‘
— |
o
2(b) Describe the conduction mechanism I Polyacetylene through oxidative or reductive doping
technique
Mechanism of conduction in polyacetylene: Conducting polymers are generally produced
by doping an oxidizing or a reducing agent into an organic polymer with conjugated back
Sol | bone consisting of pi-electron system.
An organic polymer can be converted into a conducting polymer if it has
p g poly
1. Linear structure
2. Extensive conjugation in polymeric back bone (Pi-back bone) N
The conducting polymers are synthesized by doping, in which charged species are introduced <
in organic polymers having pi-back bone. The important doping reactions are;
1. Oxidative doping (p-doping)
2. Reductive doping (n-doping) . . .
1. Oxidative doping (p-doping): In this process, pi-back bone of a polymer is partially
oxidized using a suitable oxidizing agent. This creates positively charged sites on polymer
back bone, which are current carriers for conduction. o ] .
The oxidizing agents used in p-doping are iodine vapor, 1odine in CCl4, HBF4, perchloric acid
I 2
and benzoquinone.
PART-B
. ¥ inciple of electrochemical gas sensors for the detection ’ .
| Using gas sensors Hlustrate the working principle of ele & 5 }
'@ | of SOx and NOx
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/
pElectrachemical i .
| Zns sensors for 8§
S . *SOx and N
Ox,

Filters
—\ s m—r— Hydenpharbhie
5: / AMawihrame
SECEE " »
* et A e Homalnm
Plantsnda

“ fulevencs
Procrvnds

477 T At e pr—ge 1

GRS
l O S SR e < CRuniey
I Pisstwende

Presrentyta

| e

Filters: Used to preve
Filtrs: Use Ao‘}:u ent unwanted contaminants, mainly particulate matter
er analyt.c 1i‘£.l’LI1I‘C:‘l’]c membrang is used to regulate the gas flow into the sensors. It allows
only analy [\L\-»‘(;o:tl}:::i mlld prevent the leakage of the clectrolyte.
S C . 1~ AL 1Y S i ' .
Electrodes: two or cetrodes are used on the rcdmrcmcnl. Workmg or sensing, counter and
Electrolyte: Ele
: ctrolyte ¢ ioni e
, charge within the s:xi:;rShc(:)l:}sul:)t" ll(lmlc g L g e i ot |
‘ change wihin he senso, act all electrodes effectively and solubilise the reactant and product
Sensors for SOX:
The sensors contai
ntains two or t}
. r
Sensing electrode: Au/Nafion i eaodes
Electrolyte: 0.5M H2S04
1

( Working:
O The diffusion of gas 2
%‘ §as analyte through filter, membrane and then finally through electrolyte

on to the surfac :

O Adsorption o;glfSICHSIHg electrode.

O Oxidation of anala {t e gas molecules on the surface of sensing electrode.

0 Desorpfi yte on the surface of sensing electrode, liberating electrons.

- Diffun? 1on of product from the electrode surface. _

-—gbmmf;@ipﬁ.oql!ﬁ?ti away from the reaction zone 1o bulk of electrolyte.
2 +2H,0 5 S0 +4HY ¥ 2~

Sensors for NO2:

The sensors contain two or three electrodes.

Sensing electrode: Au, Pt/Nafion.

Electrolyte: 10 M H2S0O4

Working:

O The diffusion of gas analyte through filter, membrane

on to the surface of sensing electrode.

0 Adsorption of analyte gas molecules on the surfac
0 Oxidation of analyte on the surface of sensing electrode, liberating elec

0 Desorption of product from the electrode surface.
from the reaction zone to bulk of electrolyte. 1

M O Diffusion of the products away.
NO, +2H* +2¢e” > NO+ 2H,0

Sensors for NO:
The sensors contain two or three electrodes.

Sensing electrode: AwWNASICON.
Electrolyte: NaNO2
Working:
Iyte through filter, membrane and then finally through electrolyte

0 The diffusion of gas ana

on to the surface of sensing electrode.
< molecules on the surface of sensing electrode.

0 Adsorption of analyte ga

0 Oxidation of analyte on the surface of sensing electrode, liberating electrons.

0 Desorption of product from the electrode surface.

O Diffusion of the products away from the reaction zone to bulk of electrolyte.
NO + 2H,0 —» NO3™ +4H* +3e”

Explain Na-lon battery construction, it’s working and applications

and then finally through electrolyte

e of sensing electrode.
trons.

3(b)
SODIUM-ION BATTERY (SIB)
composition of the battery:
Reactive species at anode : Carbon 2

ylu
Reactive species at cathode : NaCoO2
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/’ 5 (L) I P—

Count n{ rf" u.;chm
e R )
Elocthroryim (RO 1)
/

\

- Woﬂma? Ol LA EESTE P2 2
Pl A )

| “rd

< INbeantsrmeies { Vi Moy )y

r ‘Vorking: s ————— '
The diffe
re :
hen elog nce;r? p:‘tcntia] betw.

Is di . een the anode and the cathode should be at least 0.5V,
Pped m wat

O1 10 me s oxidation liberating electrons
At cathog ecasure DO, anode undergoes ox I

reduction,c‘ o Undergq reductio, 27n - 27n*4e”
" AR cathode is inert, it only passes clectrons to oxygen for

024 21,0 4 4~ - a0-

5 o

2 £
3
3
S

rent produc ZZn +0 .
Wate ed by ¢ T 0y + 21,0 - 22n(01), _
T Sample, © Teduction of oxygen at cathode is proportional to the oxygen in the
]
b)
—

Explain th
ec .
onsiruction, Working and uses of Li-lon battery.

e 5
. Cqmposﬁwn of the battery: I
€active species at anode - grz;phite 2

Reactive spec;

Pecies at cathode LiCo02
Electrolyte = Lithium salt °
Separator - Polypropylene o
Output Voltage: 3.6V

€ —e

Working of LIB:

During charging lithium jons in cathodic side (positive electrode) is migrated and move towards
anodic side (negative electrode)

(]

Cathodic Reaction: LiCo0; — Li-x)C00, + xLi* + xe~

Anodic Reaction: xLi* + xe™ + 6C - xLiC,

Overall Reaction: LiCo0, + 6C © Liyy_C00, + xLiC,
During discharging lithium ions move from anode to cathode.

Anodic Reaction: xLiCy — xLi* + xe™ + 6C

Cathodic Reaction: Lijy_)C00, + xLi* -+ xe™ - LiCo0,

Overall Reaction: Liy_»,Co0, + xLiCy - LiCoO, + 6C

Applications of LIB:
‘I'he Li - ion batteries are used in mobile phones, cameras, caleulators, LCD TVs, pagers, to
operate laptop computers, in aerospace applications.
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Semester ¢ |1
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I Marks I

PART-A

’ In a sample of a polyvmer, 20%

i

—i

’ nco
&/mol. 35% molecules have molecular mass 25000 g/mol

molecules have molecular mass 15000

r

s and remaining Applying |
\I molecules have molecular mass 20000 g /mol, Calculate the number 5 K3 coz |
P average and weight average molecular mass of the polymer, Caleulate }
__PDI and comment on jt.
Describe the conduction mechanism in Polyacetylene through & Understanding cop 1
OXidative or reductive doping technique K R
OR
l'nﬂa sample of a polymer, 100 molecules have molecular mass . !‘l
10°2/mol, 250 molecules have molecular mass 10*g/mol, and 300 Applying o
nolecules have molecular mass 10 /mol, Calculate the number | 5 K3 &
verage and weight average molecular mass of the polymer, l ﬁ
alculate PDI and comment on it. : I p——— 1\
xplain the preparation, properties, and commercial applications 5 o e"ISQ . ‘ coz |
‘Kevlar fibre. 1
PART-B - %
T . - C i Understanding 3
plain the principle, working and applications of conductometric 5 e \ co3 \‘
Sors : — Tr— Applying ~ \
strate the construction, working and applications of Lithium 5 o Cco3
batteries T Understanding |
it are Quantum Dot Sensitized Solar Cells t(.QDSSC s)? 5 K2 Cco3
. . : ons.
lain the working Principle, Properties and Applicati
OR "
; . sensors for - Understanding cO3
ain the working principle of electrochemical gas 5 K2
tection of SOx and NOX . . Am‘[.\;i“g CcOo3 \
ion. working and uses of Na-lon battery. : K. |
rate the construction, Y Understanding CO3
L+ 3 4 [4 .
are disposable sensors? Mention the advi 5 K2
able sensors. s
[<.CSee
Dr. K. RAMA NARASIMnA
/ //'

s¢ Incharge
o Professor & HOD
"mannrmant nf Annhad Science

’%& IQAC- Coordinator
Dr. CIVASUDEV
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. . Mark
Questions with Scheme & Solution s
M PART-A i
e
1(a) | have "‘OfCCU(I):ﬂ Polymer, 20% molecules have molecular mass 15000 g/mol, 35% molecules
calculage g Armass 25000 g/mol, and remaining molecules have molecular mass 20000 g /mol, 5
—— 1 and comy ¢ mm{ber average and weight average molecular mass of the polymer, Calculate PDI
' m 2 ;vcnt on it,
il N 1= 15000g/mol
* 235 &My = 25000g/mol
1SS g ) 2/mo
Ry 11=20000 g/mol
Mber average molecular mass of the polymer is given by 1
Mn< & NMi N M, NN, M,
2N N1+ N2+ N3
. 20.Yl5000+35X250 0+45X200
= 220004 00+ 45X 20000 20750,/ mo
20+35+45 1
The weight average molecular mass of the polymer is given by
Sol |y ZNiM
D NiMi
= MM N M N 1
NM, +N,M, + N.M,
—_ 2 2 ,’ 2 2
M, = 20X (15000 +35X (25000) +-45\ (20000 = 21385g / mol
20X15000+ 35.X 25000+ 45 X 20000 1
Poly dispersity index, PDI = ﬂ: e 1.03
Mn 20750
m "PDI>1 the given polymer is less homogeneous 1
1 Describe the conduction mechanism in Polyacetylene through oxidative or reductive doping 5
(b) technique.
1. Oxidative doping (p-doping): .t . . ) I i
In this process, nn appropriate oxidizing agent is added to bring partial oxidation of palymer pi- l
backbone. Thus, posilively charged sites are generated on the polymer backbone and facilitates the
movement of charge carriers in the chain. Mosi commonly used oxidative doping or p-doping
sgents are iodine vapor, iodine in CCly, HBF,, perchloric acid and benzoquinone.
= = N T N SN 1
| (e
_ Se e dy 1
P ONETE SN SN N
SO' J I oxidation
ey
: @l 1
/Y\/\/\/\/\
l Recumbination el aaiculs
1-
W/\/\
Reacuons of p- doping of Polyacetylene l
i
1r_ . TR - 560 199" Ma0eme ~ Grn- .
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2 |

\ ”
[ 2 R(‘t'l’("\'? l‘“[‘lll“ n ‘-‘”l\i"l') ’ p \(\'\lll(" 14 '\,"“J”_V I'((hl(((l b a . y o At '
J In ,n'm Hive 'l,.‘!,,*m. 164 hniqm-, '\i backbone ol :‘ l. (]m')""l aites on 'hc pi‘h3"1khr)m. Jn""‘. ’\\,(_‘\. ~“\>\¢_;\\c.\
iy atl v negative A E ASeir Bl * AfA e B\
I reducing apent, Thic facilitates the formation ¢ l\’n'wl reducing agents are: sodiyp, ’"'mi'.‘\"' '\L o
! ) y q )
/'“'i"'”'""’(‘ tor conduction. The most common W\
et hydro furan
.’ ,( Mechaniom of conduetion: k bone by nsing a reducing agent generates, ,
{ J The nddition of an clectron to the polymer back bone by
‘ f dieal ion polaron o followed by the recombination of radicaly
; | A second reduction of chain containing polaron, fo
' [ V1elds fwo o PO (aveY carss A sach chain, £ J
| [ dey n\h-'\l.’ ed (<ve) carriers on eac heh nsated by cations (Na+ions) formed by the
[ [ These Charge sites on the polymer chains are compensa
f | 7\'\‘lm-mg: agent. {
| 1 P\

|
| "
{ f I Reduction

Na-Naphthalide

:' | Y e R I\
| GNA /-
(
P
|

11 Reduction
-, + Na*

, | © Na*
|

Rccomhinntion of radicals

) Na*
— b Na'\ \ = =

Rcactitms of n. domng urlmlyacclylcnc

| molecy o a gflymer, 100 molecules have molecular mass 10°g/mol, 250 molecules have
| 2(a) — vmass ldg/mo;, and 300 molecyles have molecular mass 10%g /mo] Calculate the
raverage and weight averq e molecular ] s

on it. - g mass of the polymer, Calculate PDJ apq comment |
—
!

® l

— _100.103% 25()~1n‘+3nn- 108
Mn 100+ 250 v 300 = 350153 g/l v
Weight average molecular masg (Mw) is given by; 1
Sol
A7 NALT v NLAL NAMLE 1
" NAL Y NoMy v N M
1
10023+€10%)-(10%) 4 250+¢10%). Qo) va00sany ., ra®y
My = 100 10 4250+ 10% ) J00s 1085 = 92794 9/z
R | vuros oo ‘
PRI = N Soiss T
PDI >1 , the given polymer is less homogencous and poly disperse in Nature.
5

i i ercial applications of Kevlar fibre.
I_Eﬂiplain the preparation, properties, and commercial applicatio

| C} Scanned with OKEN Scanner



=
ide, in which all the ami
4 polyam 'y .ll the amide BION wre
position ol Kevlor g P are separated by para phenyléne grovues

e

e alcom Poly parg ey
| fhcnm i nylene terephthalamide
ﬂu""‘
9‘4\
1
rept™ el = ‘o L (", il
P.'.“.“"‘“.“h"“". — ' | AL -:(‘ ‘)’-,'s. —c ("' - 0 PR
. Ve il b e 1t et e b (T TIE7S
ol N -
l_ \ ~\<CAB‘"~ !- ("’ P 1
' l' —~G e e Y ] )
" o ' o
Kevlar is fiber embedded iy, an ep |
b - 0‘_ ) nand . » ; }
B pertics of Kevlar POXY tesin polymer matri is called Polymer Composite |
1. Kevlar is crystalline, lightweipl ;
2 Resistant o heat, impact ghtand non-flammable
3. Withstand ropch
3. ands harsh enyirg
T Abres nmental conditi 2
- Abrasion and corrosjop resi ons
i ' €si1st
5. High tensile Strength " i
6. Resi i
e§1sta}nt to Chemicals
Applications i
@ 1. It is used in I F
. ed1i 1
2.B n lightweight boat hulls, Aircraft panels, Racecars |
- Bulletproof vests ang ‘I
e : and combat helmets
4‘ elr} orce material for car tires, bicycle tires, which reduces puncture rate i
- Marine current turbine and wind turbine 1 i
5. Ropes and cables :
6. Fiber-optic cables for communication, data transmission and ignition L
PART-B ’-5_-—[
3(a) | Explain the principle, working and applications of conductometric Sensors |
1
Conductometric Sensors: - |
. : . . : n the basis of ’
Conductometric sensors are chemical sensors determines concentration of analyte 2
between the 1

measurement of changes in electrical conductivity when a specific analyte interacts

electrodes.

Principle: . . . e
The basic principle of conductometric detection involves a reaction that can .c ange '
concentration of ionic species. The ions or electrons produced during an electrochemical reaction

leads to changes in electrical conductivity or resistivity of the solution or current flow. The change |
in conductivity is measured and correlated with the concentration of the analyte in the sample. The

final output is a quantitative measure of the concentration of the analyte.
1

Conductance of a solution depends on

The concentration of ions (number of ions). E
Sol | Mobility of ions. Mobility of ion depends on its size. Smaller the size higher is the mobility '
and higher is the electrolytic conductance. |
Working: ‘ 5
Transducer used in conductometric sensor is called as conductivity cell. It is made of two platinum |
foils with unit cross sectional area and unit distance between them. Volume between two

electrodes is Tem3Conductance of unit volume of the solution is called as specific conductance.
There will be change in specific conductance of solution when there is change in number of ions

or type o'f ion. This change is r'neas.urcd using conductivity cell. The conductivity is a result of
dissociation of an electrolyte, into ions. The migration of the ions is induced by an electrical field.
When a potential dlffc.r.encc is applied to the electrodes, there is an electrical field within the
electrolyte, so the positively charged ions move towards cathode and negatively charged ions are

move towards anode. Thus, the current in the electrolyte is conducted by the ion movement
towards the electrodes where the ions are neutralized and isolated as neutral men
B <

(]

atoms or molecules.

“wrul bnail MPHeA o0
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activity
IO | Muaers
\.‘

This chemical change is recognized by working clectrode or transducers N

and converts this chemical change into electrical signal.

Al’Nicntions:

Conductometric sensors can be used 1o monitor any chemical which can change the

Clgctmly(ic conductance of solution on chemical reaction.

]]t 'S used to estimate acids | bases and their mixtures in the sample.

“1 :: ::::: ::: ch‘c'v?\- l!\l‘ mm.m'nl ol‘im\ic'in'muri‘(ics in water .‘:;l!?l{)!}c.‘}. o

Comhmmm‘:;t‘-ll.\.nrju‘u: ‘ncuhly or nlk_nln\.ny of sea wmcr‘an( [rc.st) Wi il(.)rin T

ang “8!‘icnhm~;. Mosensors are used in biomedicine, environment mon g, gy
clated applicaions,

Used §,
N ] 4 Ay 1 i ' r
tnzyme catalysis o determine analyte concentration and enzyme
and seleetivig /.

Hust,

"ate e construet; : ithium-i i
ction, work icati -ion batteries
Coner: » Working and applications of Lithium-ion

COmpo:::?: ;:2:';“:':::::S‘::thses lfithium intercalated electrodes. The following are battery

* Ano : uction of LIBs

. catii;ze%s;';;ie:mE): Layered structyre intercalated graphite and binder coatec.i ori a copper foil.

°Xide(LiMnoz) mixed “:Ei:;rode): Layered structure lithium cobalt oxide(LiCo02) or lithium manganese \

Electrolyte: Lithiy, hexaflucondUCtor and binder are coated on aluminum foil N ‘1

halide) dissolyeg in an or a?ﬁo Phosphate (orlithium per chlorite o lithium tetrafluoro borate'orllthlfxm ‘

38ent. s Separator: Micr sanic solventsuch as Propylene carbonate and ethylene carbonate with gelling 2?
@ Porous Polypropylene membrane which separates the cathode & anode and '

de to cathode and cathode to anode . o Binder: Poly vinylidene

al
lowsthe Movement of ionsfrom ano

solu e
M e Be=bionsan of Dice o iy
Armde ) o —— Elitiang S et
Cardade () Smaiacs PN
1
Bl trw by
Anode: Lic, iz Frcargn g ) 1 ,
T Retharmng —= Liv 4 &c - e— a
CTathode- CoO e . LiscFrcrrgeing
oo i PP LT v Roclaa-s_-.'..: I-I.CY)O2
Overnll reaction- P LiseSucarg i T —
o LiCg - CoQ, Rm‘m’rm: LiCoO, sc
1
Applications of LIBs: e High energy density LIBs are used in electronic devices such as mobile phones
laptops, note PC, portable CD player, semiconductor driven audio electric devices. ¢ Used for emerge'ncy
power backup or an uninterruptable power supply. » Used in Electric vehicles. « Renewable Energy
storage systems. » Defence and Aerospace applications
3 What are Quantum Dot Sensitized Solar Cells (QDSSC’s)? Explain the working Principle, | ]
c . — )
Properties and Applications. 5
A quantum dot solar cell (QDSC) is a solar cell that uses quantum dots as the absorbing B
photovoltaic material. . .
It is used to replace bulky materials such as silicon, or copper indium gallium selenide.
Quantum dots have band gaps that are adjustable through a wide array of energy levels by
Sol | changing the size of the dots.
Working: .
1. QDs are exposed to sunlight. N
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Sol

E
T !¢ principle

B iy, Qlec[ro—n\s‘
. t:trO"S are transferre( 1 se
cle

lcon
: Electrolyte take up the holeg .
I

-
I‘._‘
n_mloondutto.-

Va Cnee
b
f g
0
"‘.“
3
>
a A E -
"hot% ,.|'\,,.‘.°‘L = l:| ~

Working. Q.
1. QDsy

\
Ny
sQl\ e We
< Imk\‘ MComn,
A n‘\n
1. Elee

\ |
10 Tom Valence band te, conduction bandg. T hase
Ctor, lcnvinn bel

HNnd holeg on th
e g ‘e Sutface o
s

O

A‘ C!\lh o Wy &

fQiyg
D2ht

- S

\
x (x =240 5)
‘nde throupy, eXternal circuit,
cd i

clectrons from cathode.,
X~ S5 4 S7-,

S+ 2e-
hey have , favoy -

1
— g2
\
0 Weight ratio with high efficiency.
incre Oniis loyy,
. ase o “electy;
heir yge is Versatile ang e F<Torman \
ADDlicas: Nd can pe used in wi
Pp Icationg of \ ~
EJ Used for biological labelling
] im.agmg and detection and as efficjent fluorescence resonance energy transfer donors.
t S used as llght-emitting diodes, photoconductors,
O Tt is useq in biomedic;
U It is useq in catalysis

¢¢ at low production costs. \
ndows, not just rooftops.

J
photodectors and photovo}taic. ' 7
e and environment.
and other reactions.
Xplain the woring principle of electrochemical gas sensors for the detcction of SOX.:and NOx | —\

Elccb'ochcmical 238 sensors for SOx and NOx.

Filters -

/ﬁ Hydrophorbic

Alerubrane

E - — LA < Sensin =
—— 2 Elactrodae
73
H ) -Ruference
— i Eleactrode
y - : Tounter
ETET Flactrode
i o
)

Elactrolyte

d nw 1 i y licu\a!e matter
F- ers ( ]Se O prevent u anted Contamlnants, mainl par . )
llCt]]rlb: anec Axtg perl':leable membranc iS USCd to Tcgllli\te the 2as ﬂO\V nto the sensors. It 21110\\5
. aS- .
M()n y alrla y 'C ga to I)aSS and pre vent the leakﬂge Of the C.lectr()lyte. ) . nq.\ . B \d
[ l 1 t ) th (4 electrOdeS are llsed on the requlremcnt. Worl\lng Or sens ng, counter ay
. IWO0 O I
> leCtrOdeS. t r | |
[ i mnr ansport
1 t '1 te Should be ionic Conductor dnd Chemlcan}' Stable. Nlal“ \O\C 1S s \t tray p
[‘ . Electro y
b leCtrOl yte l

| il cactant and product
r, contact all electrodes effectively and solubilise the reactant and ¥
ithin the sensor, ¢
charge within
for efficient transport.

Sinsgéss?rrsscgrﬁ;ins two or three electrodes

gessing electrode: Au{Nzﬁon

Electrolyte: 0.5M H250 N
Workingt?f sion of gas analyte through filter, membrane and then (ina y throug

DnTt‘t})IiI:lel S\L;rface of sensing electrode,

0

(3 Scanned with OKEN Scanner



v“\’/r;'
LA AL 1 I Y P~ T T
irface Orsc';;':c]ﬁ'lling electrons. K
\
\

P o e
8] Adsorption of analyte gas molecules ;‘m-nci"l' clectrode,
ation of analyte on the surface of sensing

| 00 Oxig |
{ 1T : . s aloe » surface, ; ctrolyte.
it e o 0 l)cxﬂmtum of product from the electrode saction zone to bulk of cle
5 D Diffusion nfllw}sm(lnrtc away fiom the reac
S0, 4 21,0 S0 Aty 2 lectrodes
) o elec andd
NO2:The sensors contain two or three

Sensors for
Somim: electrode: Au, Pt/Nafion. ; h electrolyte
S n finally throug

gas analyte through filter, membrane and then finally

!tl(‘c!t‘nlylc: TOM 112809
0 The diffusion of
on to the Surface of sensing electrode i I
: Sensing . " 1 electrode.

L Adsorption Ofanalyte gas molecules on the surface ()fscl'fén&'lting electrons.
U Oxidation of analyte on the surface of sensing clectrode, liber: \
I Desorption of produet from the clectrode surface. |

csory ) ctrolyte.
U Diffusion of the produes away from the reaction zone to bulk of cle d

NO, 4 217+ +2e~ 5 Np +21,0

Sensors for NO:
The Sensors contain tWo or three electrodes.

Sensing clectrode: AWNASICON
1?

Elcctrolyte: NaNO2
Working:
U The diffusion of gas analyte through filter, membrane and then finally through electr olyte
On to the surface of Sensing electrode,
U Adsorption of analyte 8as molecules on the surface of sensing electrode.
0 Oxidation of analyte on the surface of sensing electrode, liberating electrons.
0 Desorption of product from the electrode surface.
1 Zone to bulk of electrolyte.

O Diffusion of the products away from the reactio
NO +2H,0 » Noz- 4 4y 3e-

-Ion battery.

SODIUM-ION BATTERY (SIB)

Composition of the battery:
Reactive species at anode - Carbon
Reactive species ay cathode : NaCoQ2 v

Electrolyte - Ethylene carbonates (EC),
Diethyl carbonate (DEC)
Separator : Polypropylene

Output Voltage : 1.85 10 345V,

~

Rl ]

€) is migrated and

]

Working of SIB: o N
During charging sodium jons in cathodic side (positive electrod
move towards anodic side (negative electrode)
Cathodic Reaction: NaCoO, — Na(,_,_)Cooz-l- xNa™ + xe™

; : + T+ 6L - xNac,

¢ Reaction: xNa* + xe 8 _ i
g:::‘lalll Reaction: NaCoO, + 6C «» NagyCo0; A xNalg

E ur ]llb d,sc‘la‘&lng Hud'“"’ lons mave ‘l‘"" ll"()d‘. to (.lllll()db.

e Reaction:xl'x!ca "’(:':;gﬂ:'f;;\\"i—. -.i ?t(f"' -+ NaCo0,
" Ajag 00, + 1 )
Cathodic Reaction: d(1-x)
1

1 Y 00, + 60
Overall Reaction: Na¢,_,yCo0, + xNal, — Nal0O, + 6

ses OIpSIB:b tteries are used in mobile phones, cameras, calculators, LCD TV, pagers, 10
The Na- ion ba J

ate laptop computers, in aerospace applications
oper
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\\",j(n‘ are disposabice Sensorg? Meng T
"N Y gsable sensors: tion the .
b .

isP ad

rl)’,' osable sensors are loy, o v mmmi\,_ —

I.'_I.nglc—pomt measuremeng. ang €asy-g., T posab gé;{,‘.(;'({ e —

| portable SENSOrs used for ¢ M Sehsing gt SN .

| inted on it is called dispe. POl tgly. *UeVicey (g \
prt . . SPos; o o Ysis st ) Signed for s} o
M ‘dvant.lgcs of d\spos,‘blc ¢ Sehsor g (hq}m,\ bl fhort-term or rapid 1 \

s : se . SPOSable eqpr . \

p They t{'m:lsducc Physica) Lfl'\‘s(n's: e strip wigy feceptor and electrode \ \ | =

analytical signal, ' Cmicy) or by; . \ \

H N : f
0 Disposable Sensors gre bi olng.cm changes i o \
0 They h.ave a short duray Odegradablc a * N their environment to an 300
/ H Sproviges digitizeq ci onof ﬂnalysis‘ nd SUstainab|e } ™
Prevent 1emic SIS ang fyg . \ o
U S the COntaminatio 2l ang blological Lresponse times, 4
1 of sampjeg formation,
560109
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b Professor & HOD K S School of Engineering and Management
epartment of Applied Science Bengaluru - 560 109

K.S. School of Engineering & Management
Bangalore - 560 109

=y

(3 Scanned with OKEN Scanner



“UING AN

", D .
SESg10d MENT . _M’\NA(.F,MF,NT, BANGALORE -560109

: APPLIED Serpner

I, 'l‘l"%'r" EN SEMESTER )
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l’::llrse Title : IC"!“‘ ) .
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Semester ¢ 1
Course Cade : BCHES202
Date ¢ 29/5/2024
Max Marks : 25

L ull question from each part.
. CO
Question K- 1 .
e In o Marks Level ilmappm..,
< Sa
03 m ;llple of a Polyn PART-A \
S "Mer 1
% nole 0l, 2 Molecy]e €1, 100 molecules have molecular mass | ;
. Cules gy, mo] S have molecular mass 10%g/mol, and 300 Applying "
7
\erage) Weight ave SStar masslosf%/mOl, Calculate the number 5 K3 coz
—— | PDlang Omment Tffge molecular mass of the polymer and Find
“ n the pre N :
. paratlor), roperti P . T ding |
M Keviar Fiber properties, and commercial applications of < Under}s{t;n ing coz |
[0 a sample o 3 o0 - OR |
15000 a polymer, 20% molecules have molecular mass i
2(a) ) g/ mol,35% molecules have molecular mass 25000 g/mol, and Applying i‘
) | Temaining molecules have molecular mass 20000 g /mol, Calculate | 5 K3 coz |
the number average and weight average molecular mass of the |
polymer and Find PDI, comment on it. "
Describe the conduction mechanism in Polyacetylene through Understanding , |
(b) | oxidative or reductive doping technique. - 5 K2 co2
) PART-B
Tfﬂ‘.l Using gas sensors Illustrate the working principle of 5 Applying cos |
- electrochemical gas sensors for the detection of SOx and NOx K3 o
. e Understanding -
Explain Na-lon battery construction, it’s working and applications 5 K2 cO3
(b) .
What are disposable ‘sensors? Mention the advantages of . U“““’:\‘;‘“d"‘g CO3
D ’_ D
© disposable sensors.
OR
Using Electrochemical ~ Sensors, Illustrate  measurement  of g Applying CO3
4(2) | pigsolved Oxygen (DO) K3
— « . ; - Understanding
(b) | Explain the construction, working and uses of Li-lon battery. 5 nt ““\_; ading cO3
| Discuss the detection of a ascorbic acid bio-molecule using < Understanding CO3
(c) disposable sensor also write the clectro oxidation reaction, / * K2 \ -
oy (<. oo
Coarse Incharge Dr cll R MEV 1QAC- Coordinator Princi[k’l//
Professor & HOD D SIMH/
r. X RAMA NARASH
ke sggg:’ﬂg;fg: c;prpned Sclence PrincipalDirector
2= Bangalors - 569 109 00! < 3 School of Engineering and Man

Benaaluru - 560 109
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DEPARTMENT OF APPLIED SCIENCE
SESSTON: 2023-2024 (EVEN SEMESTER)
11 SESSIONAL TEST QUESTION PAPER
SET-A

[IL*E:EEJ:EJ;;'I:EI o

ks B.l Semester
Br: D) Sem . : I
C:::zll-rm CSE & AI&DS Course Code ;;;/(152[0522402
Duratio ¢ Applied Chemistry CSE-Stream Date : )
\L 75 Minutes Max Marks : 25 -
Note: Answer ONE full question from cach part.
,—-—-'__-_-_—-—-—-— .
| CcoO
Q " ,
No. Question Marks Level mapping
o 7 L
J%\ PART-A _____,_._d._._._,.._——-——
Y S - Understanding 4
| ‘)__ Explain construction, working and applications LCD. 5 K2 ,._.S(-)-‘
(b) Applying photoactive and electroactive principle, illustrate the s Apllg’ing Cco4
working of optoelectronic devices in display system.
. .. O
Discuss any four properties and applications of QLED. Understanding co4
©) 5 K2
OR
206 What are Memory Devices? Explain the Classification of s Understanding Co4
electronic memory devices with examples. K2
Using donor acceptor organic polymers, illustrate the working of Applying )
(b) | Polymer memory device. 5 K3 CcO
Explain properties and applications of light emitting material Understanding cod
(C) | Poly[9-vinylcarbazole] (PVK)] for optoelectronic devices. 5 K2
PART-B
Explain the need for e-waste management concerning to 5 Understanding CO5
3() " %
global perspective.
Utilizing the metal oxtraction technique, illustrate the extraction Applying
(b) | of gold from e-waste. 5 K3 CO5
OR
Discuss the toxic materials used in the manufacturing of c Understanding COs
4(a) electronic and electrical products. K2 N
— | Applying pyrometallurgical and hydrometallurgical technique, : Applying cos
(b) | ijustrate the recycling of e-waste. Y K3 _
{1 (Y‘f S e b
- v i _— )
Course Incharge HOD 3‘{[6]’244 IQAC- Cdordinator 5 Principal
Dr. C. VASUDEV f. K. RAMA NARASIMHA
Professor & HOD Principal/Director

Department of Applied Science
1.S. School of Engineering & Manageme._
Bangalore - 560 109

K'S Schoel of Engineering and Managemer
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Alion . 75! {;'Hd( lu‘miﬁll_\‘( SE-Sire ( r.n;-.'-";:,',;: :""HFUM

B . b Date = 27062024

————

~.‘...\;< —— Max Marks © )4
Note: Answer )

I\"~ ‘ .-l‘~'v~-~ T ————— e —— e —————— pnDs— SO G ———— —
Al guestiog from each part

nesti ith < .
%\7;77'%__“!(‘1"\.1\-\ '_”' Scheme & Solution Marks |
—— PART-A
Struction, working amd o
?\‘_’P. “M_g_:l_nd applications 1.CD, 5 |
.t Do b3 T 9 }
UNg principle of liquid crystal display: |
~Oplic effy tautd or :
om it ]°Cl of liquid crystals controls brightness/ darkness of the light )
o the 4 Cmc'nts ('md this is used in information displays Information is
. SCr, using liquid crystals which control the brightness/darkness of
a dlsplay
* Constructj ; '
ruction of display
Li uid 4 -~ .
. Quid crystal displays are used in a number of applications from clock to oscilloscope.
. In these devises a thin film of liquid crystals is placed between two sheets of glass.
2. One of which is coated on one side with a thin layer of an electrically conductive
material such a indium oxide
3. When no current is passing though the conductive coating, the molecules (liquid 1
crystal molecules) are uniformly oriented and the light can pass though the cell .
I(a) | 4. When the current is applied the molecules alignment changes (because the liquid
crystal molecules are polar) and the cell appears opaque or black. Thus number or a letter
Ty p pp paq
is displayed in black against a silvery back ground.
Polaricer 90° ! . Olase shect
' 1
{ . Lo Liquid eryastal
Transpasent i
Elctivde
Glase shuot
Trunsparsnt
Licetrode
Polurizer 0¥
Construction of LCD
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N
. Working Of display " is not applied to an
\\'lu‘n the li}!h‘ ol the (HS])'H.\" is ON and clectric ﬁ(:l'd ldsls layr‘))f,)l” ot dlsy| of €
seements, then all the segments appear bright. Numeric disp PRy Ay
nmber as shown in the fipure,

N 7

B Oo'oooooo-gooatro%’
S “'-— — S |
»»:,—v x,“ﬁ “_—‘-_. - ..‘” “.J\"\:\ "
S ‘ B eelSimmontas

ne mppliod blas

Working of LCD

Trictdent Wote
tu:u.-" S — — v * -

Tenat LT bt ? T B
e el T LT S
Wae . Rl DL TR LLT -,

w«.rklng of Leo

Hence, ligh

SFAIcs t passes through Second polarizer 4)
light is oN.

: 3, g i 3
: H 1
H .
L GNP CORR b I S PECK 3§
po : ies B3 3 HE § ) DU S o,
b L PRI RS e e e RNV SRR TREEa 3
{ it fose i Ll Ry X Pt R RIS 3§ 5 \‘w)-j---\y-‘.‘.L.-,‘_ R Y 0
wwgum.-".‘u‘,..,u_ Eaangabag EIHNY AR A W - R A Sl
3 hadie B et 32 fsahe W 5 Nuww
P Bl LS Py J ‘s - e,
{: e il Nl B e RO teieds]
) e b3 ? ~e1,
o 3 ]

Therefore. And e segments will appeq dark. Af)‘i;'l‘a‘iay'{;;{ﬁ shovw Number 3 i
in figure below. Similarly, applying electric field to only bang ¢ segments
number ], applying electric field 1o only a, b ang ¢ Segments yy
and applying electric field to all segments wil| s

'OW number g
numbers can be gj splayed by applying electric field acrogs appropri

as shown
will show

Applications of liquid cry

stals in display dey

ices:
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lt(lndmkh\x v be
] Hﬂ “ t!( (Hf‘((] As A y distinet date fnnf;("m whic | [(“r.‘ Te0s n{ i

[

molecular ordering lie intermediate between the ordered crystalline sofid state nhr! ;

the cmnplclcly dicordered lgnid. The liquid crystal sate 19 aleer poferred to a% | |
mesophase, [ ,r
| iqnid on stal displave operate af Jow voltages (a few voli2) andd condume [aga porwver ' !
as compared to other digplay and hence are wsed in 1

felephones, laptop computers and r‘hh‘:!i

| A) Watches, calenlators, mobile
| clectronic padgets
Indicators in automobile dachboards, aitplane cockpits, traffic signals |
- advertisement boards and pe strol pump indicators k
j and electroactive pnnuplf‘ illustrate the working of | ‘

CApplying photoactive
es in display system. e —

L
are ufomd 1o as phnm and cloctm l(,(l ve l
l

1uh

: optoclectronic devic
| Materials used in op stoclectronic devices

semiconducting materials. These are cap: able of

| materials. These are commonly

I
3 absorbing light radiation and cject clectrons or emit light when clcctnc field 15 {
! applied.
I Eg. 1. Inorganic semiconductors like Si, Ge cte., (
i 2. Organic Semiconductors like pentacene, perfluoropentacene €tc |
i 3. conducting polymers like Polythiophenes (P31UT), Poly[9- vmylcarb'\?olc] 1‘1
VK)]
4. Nanomaterials like Nano Silicon
Photoactive materials : are those that can absorb light and convert it into an 4 \
Sol electrical signal. These materials are used in photo sensors and photovoltaic cells,
B which are commonly found in solar panels. When light falls on a photoactive
material_ it releases electrons. which generate an electric current
———E,  Absorption can ocour
V\fd\j\m , only when 1s.
—0 E, AE =hv =E,- E1 A downward transition
Eqhocn = MU | involves emissioinef
the
a photon of ener
ap 0 oy ;nce
\ ey
- -
—E =t =E, - E;
(C) | Discuss any four properties and applications:{)‘f QLED. \ 5 J

=

Properties of QD-LED

Superior performance of QD-LEDs is due to their unique optical and electronic

features as given below:

U{liquc properties of QDs are mainly due to the nano size of crystals.

High quantum yields

High molar extinction Co-efficient

Large effective stokes shifts >
Broad excitation profiles

Narrow/ Symmetric emission spectra

SN B W —
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. ' ive Ve
High resistance to reactive oxygen

‘ _ o dearadation
8 High resistance to metaholic degradati

9, Hiph brightness,
10,

.

1 Niph quality lighting witl superior color gamut.
13, i '

High cHiciency with long Tifetime.
More Hv\il\ilil_\n

h coloy rendering index.

Ap )Iic:\linns:

: ‘e live liauid crvstal
]: QD-LED are Superior to other display technologies like lquIf erureS
displays (LCDs), 01 1y, and plasma displays due to ideal blend o

4 . i’ s, digital
— QDL e more reliable solutions for flat-panel TV screens, dig
“ameryg, Mobile phones

3. _ QD-LED giq
Casily ag OLEDg,

R . ’
and personal gaming equipment’s.

' _ jorate as
Plays will pe large and flexible and would not deteriora

—

[ ——

OR
2(a) What are Memory Deviceg?

i - Explai ification of electronic memory -
— | devices With exampjes Plain the Classification of 5

An electronic

g central processing unit (Cpy, processor), |
lassiﬁcation of i y
_ electronie memory devices 1
According to tha device st o m ivided i
fi i ,

lransfer.- type.

1. I‘ransistor-Type Electronje Memory:
A tran‘swtor IS a Miniature electronic component that ¢ap Work either g an
amplifier or 5 switch, Com i

2, Capacitor-Type Electronic Memory

A capacitor consists of two metal plates which are capable of Storing an electric
charge. It is like 5 battery that holds data based on energy. If the Capacitor ig
é’harged, it holds the binary numeral,"|" ang holds "0" whep, the cel] jg
discharged. If the parallel plates of a capacitor are Separated by dielectyiq layer,
charges dissipate slowly and memory would be VOlﬁlll(‘).

On the other hand, if the medium between lhg electrodes is ferroelectyc in Nature,
can maintain permanent clectric polarization that can be repeatedly SWitcheq
between two stable states (bistable) by an c)flcrnal electt:lc field. Thus, Memory
based on ferroelectric capacitors (FeRAM) is non-volatile memory.

\J\\%
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.
-
-

|
|
LI PR
3, R(‘\iklny'.']\ 1 hew : } |
Ve Flectronic Memory
\'1“‘.“"“\.‘ devices containing swite ‘rm?wif‘ resistive materials are classified as
tt'n‘ulm{\'Pt‘ m.&‘mﬂ!,\. o1 resistive random access memory (RR ,\‘\'.h [’v";l',h,r‘
i ‘.'\PC clectronic memory usually has a simple g(m(h;r(« having a metal- |
mﬁnlm.m-nwml structure generally referred to as MIM strucﬁture‘ I'l;e "-trm'h'lr"
comprises of an insulating layer (1) sandwiched between the two me:t.\l—(Mu; |
;':("rlm\'i.c..u and supported on a substrate (glass, silicon wafer, plastic or metal
"(‘)'"l\. Initially, the d_c\'lcc is under high resistance state or "OFF" and logically |
state, when resistance changed or under external applied field changes to |
OW resistance state or "ON" logical value "1", ' i
T |
L Toe [irctrode l
: |
E Poetal Ouids [
i ‘
Bottom flectrode ‘
Y ‘
T
|
i
4. Charge Transfer Effects E}
A charge transfer (CT) complex is defined as an electron donor acceptor (D-A) {
complex, characterized by an electronic transition to an excited state in which | .

a partial transfer of charge occurs from the donor moiety to the acceptor moiety.
The conductivity of a CT complex is dependent on the ionic binding between
the D-A components.
If the donor has intermediate size and ionization potential, it tends to form a
weakly ionic salt with the acceptot, which possesses incomplete CT
(0.4<7<0.7) and thus is potentially conductive.

‘b, ' L]
! ]
y '
§ 1
‘-"-""-".‘ earr e
a0 . bt MO \ A0
B i s A, ...t
E ! um::: R . ’ '
" 2 ’ s 3ok el HEN e ’.“e).....--...
A ¥ A 1 e "‘ ‘
B R IRV
i 0T st
ey < ' Homa lg"‘
]
! HOMG i NOND
‘ :
O t A o0 A
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Tt "”'

2Btk ing of Polymer mens
— o« illustrate the working v
i aanic polymers, .
Using donor acceptor organic poly
deviee, _ . T imide with Donor-Triphenylamine
Polymer memory devices: wice is Polyimic
raante naty sed for orpanic memory device
Organic polymer used for orgy
and Aceeptor- phthalimide. -
Donor; Triphenyl Amine proup (1T°A)
i t':=!'=""_' —r—ad
.m‘l""_-'?: - TERE  pe e mnmet it ,‘" .".,-' PeseTeY
Q fC CF, /t ‘ Z"“‘"“" M«-;:—'é"
ﬂ‘ﬂ"’ b e s - R
=~/ -, 7 Y i.....-..——;-,g;a. . -
D 0 A 0 - - N o
T od Hexafluor
Acccp[or: Phthalimide group
'SODTOpylidene (6F): Increascs the solubility of PI ‘e transition based on an
¢ donoyg and aceeptors of Pls contribute to the electronic tra :
Induceq charge transfey (CT) effect under an applied electric field.
L. Whep an electric f

; ] the HOMO
¢ld more than threshold energy is applied, the electrons of
) ted to LUMO.
2. The energy of Ly

MO.of donor and acceptor are similar and therefore, after excitation the
electrop transferreq 1 LUMO (acceptor), generating a CT state.

3- This permits e seneration of holes in the HOMO), which produces the open channel for
the charge Carriers tq Migrate through,

4. Therefore, Field-in

switching behavior
Onor Acce

device, suc

(TPA unit) is excj

duced charge transf;

et from Triphenylamine to Phthalimide exhibit the
(bistable states ON/OFF),

ptor type conjugated

Polymers are used (o
h as volatjle DRAM

abricate different types of memory
and SRAM devices, and non-volatile WORM and Flash

Explain Properties

and  applications 0
vinylcarbazolc] (PVK))

f light emitting materia] Poly[9-
2l for optoclectronic devices,

LIt is a semiconducting polymer and an electron acceptor
converts ultra-violet (UV) light int

0 electricity.
2. PVK has a band gap of 3.4 eV, optical absorption edge stating
at 350 nm capable of absorbing Ultra-  Viglet light.

n

3. The PVK film is hydrophobic, the
transition temperature (Tg) of200°C N
4. The PVK solution also showed good wettability,
on glass/[TO substrates.
Applications: '
i i 3 i estin
e o e (')U'JDS f(f)li'hﬁiueiiiiiiing dii)dcs and laser printers.
2. Used in the ?Zn.cau-on ° r(l)%g'mic solar cells when combined with TIO op glass
3. Used in the fabrication of org: ¢
substrate. ¢ bined with Perovskite materials,
: icati cells when a com ne . \
4. Used l; the fal?;;cz}tl:g:tfofnsoilsarused in Light- Emitting Diodes with Enhanced
5. PVK-Perovski )
Efficiency and stability.

rmally stable with relatively high glass

and provide uniform thin filmg

(3 Scanned with OKEN Scanner
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3@ _| Explain the neeq o AR —
)' k\_‘\l . v v ) . . 5 Brs ool o
U aste management concerni
_Or ¢-wa: I eernimg to global 5 i

: 210 global perspectiv 5

From 4 dobal : 7 e pLC“L
\ . ‘N N s y

Crspective stakeholders i the _environment |

Alspective, e e _environmental

management af o w.. . et —
Lagement of ¢-y aste may inclide:

1. | Nation: wanisatt

Trade 0:.1:::‘;::;::::J?”:,:‘f;"‘nlm““,msf sm‘l.l‘n\‘ the United Nations, Warld

e “‘SPD;NNC o .\.‘“(' ‘u lmun:mnnul lCl‘ccnmmunimti(m Union, that

PTG e s setting g obal sm!ulunls for e-waste management anc
2 peration and collaboration among countries.

SN e .
2 Fransnational corporations:  responsible  for  the design

N T . i . ,
l[ roduction, and distribution of clectronic products on a global scale, and r
1AVe a significant tmpact on e-waste management practices.

W (.loh..ﬂ c-wastc trade networks: responsible for the transportation I

N Sol enviy Processing of e-waste between countries and may impact the
? 0 N

N AMmental and health outcomes of e-waste management.

4
- N . " - . . . ’
Governments of developed and developing countries: responsible |

for -
Crcal @ o - ntl .« .
well o Ing and ?nfou.mg.mguldtlons and policies to manage e-waste, as
S promoting public awareness and education about e-waste 1 !
Management. |

~

D. .o . - - . M

. Environmental orgamzations: responsible for advocating for
Sus{z?mable and responsible e-waste management practices and raising
public awareness about e-waste issues on a global scale.

6. International community: including consumers, NGOs, and civil
Society organizations, that can raisc awareness about e-waste issues,
demand responsible e-waste management practices, and push for change at

the international level.

]

Utilizing the metal extraction technique, illustrate the extraction of gold from e-

3(b
®) waste.

Extraction of gold from e-waste :

Principle: The principle behind the extraction of gold from e-waste is based
on the fact that gold is a relatively non-reactive metal, which allows it to be

recovered from complex clectronic waste matrices through a series of
chemical and physical processes. Experimental procedure:

1 wwacter The ot ofen 1 olves
I Collection and segregation of e-waste: lhe first st.cp m\(ll :‘
Sol collecting and segregating the e-waste into diflerent catcgo}lea, such as 1
computer motherboards, cell phones, and other electronic devices.
, . T rrent
e ewaste is physically separated into - diffe
i -ation: The e-waste is phy
2. Physical separat

components such as plastics. metals, and glass.
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| \
D y g e S Bt the e-waste \

are leached from

i eaching: The metals, including gold, fhydrOCh]OfiC

. . ixture 0
USINE A nitable  reapent, such as aqua regia (a mix

A and nitrie g 1 o diseolve  the pold,

AU TINOG ¢ AHCT = HAUCH + NO + 2H0

A Preadors s denta : solution
L Precipitation. Ihe dissolved gold is then precipitated out of the s
through (e

Addition of Sultable reducing agent, such as sodium metabisulfite.

:.'I”"\ll('h] +3NAS;04 4 3y U Sk 202 ¥ ANaSClck SHCE
S.Puriﬁc:\timl:

The procin:
}’l(‘Clpluucd yald . - ¢
exch gold is then purified through processes such as ion

ange electrow: . :
. -V IO\""]“"\ 3 0_ . . . é ... . c
S qualigy, & ordistillation, to remove impurities and improv

(».Mctal Rccm'cr\’ Stage:

In thig sta
8¢ Gold metg] ¢q
A C n bc r . .
Methods like ElCctrodep €covered from the obtained complex using

D oL Osition, _ : .
i "—Cll)llauc)n_ et Solvent Extraction, lon — Exchange,

Ex: . Elcctrodcgosition'-

In this

“1S method pupe o ‘nl -

in obiaingg lcfc}ll;dgold m&l:lal taken as cathode and inert anode are dipped
¢ Complex solution Wi i i i

| ) - When current s applied o

o eleclro_depouled on cathode preS sold s

4(a) Discuss the to
pProducts.

XiC materiq] in the ma
N Crials used in the Manufacturing of ekﬁronic a
— ——
Toxic materiglg used in na
——— N"’_*“

o ~ M "
Llectronic and elee

nufactar . . .
uufactuying of Electronic ang Eleetrical products,

Lo used

N some fluorescent lights, batteri :
i > es, and other electronic
devices. I electronic

2. -Cadmium: Cadmium is o toxic heavy metal uzed in rechargsable
batleries, pigments, and plastic stabilizers.

Sol .3, Polyvinyl Chloride (PVC): PVC is a common plastic used in
electronic cables and other components. It can release toxic chemicals, such as
dioxins, when burned or during disposal. ‘

- 4. Brominated flame retardants (BFRs): BFRs are used in the
manufacture of electronic products to prévarit fires, However, they aré toxic and
can liari the environment and human health, . »

' 5 Barium: Barium is used in some electronic components,

including cathode ray tubes. (et r R
e % " Rechargeable Batteries contains Lithium is used in batteries, but

=13 t u"d L(I } roperiv, C( ' l-\. -‘~. \ il l‘ \ N CKe
) . . .

.

—_

nd electrical

—————
T —

trical !roducts <AN contaip -« o
> r—t ] I} S <4 n- ari gv ‘P q
ir IU T . ——=—=22 vdnh contain-a variety of toxic n]a[ena]s

| I

etc.,
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jr widely U;.cd - C};Ioroﬂunr(\cnrbnns. (CFCs) are toxic chemicals that were 1
. air Condilion:- coolants and solvents in electronic products, such as refrigerators,
Applvine rs. They cause ozone depletion
4(b) ply ing
|

aste, S

recveli pyrometallurgical and hydrometallurgical technique, illustrate the
ecycling of e-w
DL

Hyvdr | T i B
romet; —d . -
h\'dl‘mncmi‘""-' gical  extraction ol 15 wasfer  Bowaste
- < Uree: . . .
and othe gical extraction is a process used to extract valuable metals

—

U matery: v ’ g ] p
aqueous solutj 1als from electronic waste through chemical reactions in
9« o ' . . . .
8. The process typically involves the following steps:
L. Pre-tre

atment: Thie : . ‘ ¢ y
Nt This involves the fragmentation and size reduction of

electronic w
aste . . s .
€10 prepare it for further processing.

Leaching: T

aching . . . . . . .
o dissoive th £: The e-waste is treated with chemical reagents ina solution !
\ §S ¢ metals and other materials, creating a leachate.

S ion: T ' ”
Separation: The leachate is then processed to separate and purify the

metals and other materials, through methods such as precipitation or ion
exchange.

A
= Recovery: The extracted metals and other materials are then
recovered and processed for reuse. Hydrometallurgical extraction is a
more environmentally friendly alternative to thermal treatments, as it

generates less hazardous waste and can be more easily regulated to
minimize environmental impact.

D. Recovery: The extracted metals and other materials are then

Sol recovered and processed for reuse.

Hydrometallurgical extraction is a more environmentally friendly
alternative to thermal treatments, as it generates less hazardous waste and
can be more easily regulated to minimize environmental impact.

Pvrometallurgical methods E-waste recycling:

E-waste pyrometallurgical methods refer to the process of extracting

valuable metals and other materials from electronic waste using high
temperatures: These methods include:

"] I Smelting: The e-waste is melted in a furnace and then separated into
| individual metals and other materials.

2. Refining: The metals from the smelted e-waste are further processed
to remove impurities and improve their quality.

3. Incineration: Llectronic waste is burned at high temperatures 10
reduce its volume and recover metals.

Pyrometallurgical methods are effective at recovering valuable metals t'ro‘m
e-waste, but they also generale hazardous byproducts and require
significant energy inputs. Additionally, these methods can pose r'lsk to
the environment and human health i not properly regulated and monitored

f // % (< Ceoe
SIS ~ Head of the Dcparaﬂlﬂw Principal

Dr. K. RAMA NARASIMH;
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Note: AN
Note: Answer ONT full question from each part.

f ot ) o K )

{ - K ‘[ (0

Question Marks - mapping
[evel l
I S ——————— S ” i
Applyin : PART-A
ving photoactiv : : — - _.__——,__,_._.__—»_...M-__———w i
the “’ﬂrkingof ive and clectroactive principle, illustrate ) Applying y ‘
o ¢ of optoelectronic devices in display system. 3 K3 ’ |
xplain any four propertic — e
Polythiop} i propertics and  applications of Understanding

L e 3 : . ) - ; .y
| phenes (P3HT) suitable for optoelectronic devices. S K2 co+
What a , : ~ —————-—_-——-—-—"“'L——“""" 5
! ©) | elect e memory devices? Explain the classification of Understanding
% 1 ronic memory devices with examples. = K2 CO4 1
: 1‘
| Usi OR i

s o - a S
| 2(a) "‘? donor - acceptor organic polymers, illustrate the _ Applying CO4 }
| | working of Polymer memory devices. 5 K3 .
N _—_—_-_—_————-—'-‘-"—'_—_-—-'—‘-——‘
Explain constructi orki = I —

uction, working, properties and applications Understanding [
5 K2 CcO4 i

(b) | of OLED.
- - . ——-'——__———_-"
Explain working of organic memory devices by taking p- Understanding \
K2 CcO4

(b) | type and n-type organic semiconductor materials.

n

o PART-B
Utilizing the metal extraction technique, illustrate the | - Applying CO3 \
S K3 =

extraction of gold from e-waste.
o exier T S —— me-waste. _____—————— | DL
in terms of producers, Understanding

Explain the role of stakeholders
K2

consumers, recyclers, and statutory bodies in the e-waste

n

OR

e —————————r

Applying

Applying pyromcla”urgical and hytlromclullurgicul _
. . . 5 .
4(3) | (echnique, illustrate the recycling of e-wasle. K3
ion of e-wastc. 5 Umlcrs’t:tmlmg
K2

Explain sources and composit

e ————————— -
e i

et

———

g “f/"i\vm,/ gcg’aﬁ# ‘ ~ C<""'°
HOD 6}”‘4 1QAC- Coordinator Principal

ourse Incharge
Couss Dr. C. VASUDEV Dr. K. RAMA NARASIMHA
professor & HOD Principal/Dlrector
K S School of Engineering and Manager
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Note: Answer ONFE full question frm; cach pn;—“—.
[ Q. I
l_;\‘o. } Questions with Scheme & Solution | Marks
,‘ | .
| - PART-A
[ 1) [ Applying p{mtoactivc and clectroactive principle, illustrate the working of | s
| optoclectronic devices in display system.
Photoactive materials : are those that can absorb light and convert it into an
electrical signal. These materials are used in photo sensors and photovoltaic 1
cells, which are commonly found in solar panels. When light falls on @ 2 g
photoactive material, it releases electrons, which generate an electric current 11
Electroactive materials: are materials that can undergo a reversible change In “‘
their physical or chemical properties in response to an applied electrical '
stimulus.
working principle of Optoelectronic device. 0
If the photon has an energy larger than the energy §ap the photon will be E
absorbed by the semiconductor, exciting an electron from the valence band into
move. A free hole is left behind in the

alence band, extra

the conduction band, where it is free to
d electron is returning to v
iple is used in
\

valence band. When the excite
is emitted in the form a light. This princ

1(a)
photon energy

Optoelectronic devices.
————F, Absorplion can oceur
\/VVM/\) , only when
_o0 [ AE=hv= E,- E A downward trang
Eghoton = NV ! F involves emissicll
—— 2 apholonof ener%
\
E, E‘M\\.‘ =hv = Ez

t———

I

Explain any four properties and applications of Polythiophenes (P3HT) Suitable
toelectronic devices.
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Holes and electron

Properties and ApplicniionM

, ibit several
> : ohti ications. They exhi
OLED are mainly used in display and lighting applicall lay app]ications-

unique features which have made them so useful for disp

Important features of OLED

Properties: p
in curve

1. OLE.Ds are very thin and flexible, which makes them suitable for use n e
or flexible displays. 2. OLEDs have a high contrast ratio, and produce 1mage

with vivid and rich colours. 1
3. OLEDs have a fast response time, resulting in smooth and seamless motion 1n 1

video content.

4.. OLEDs have a wide viewing angle, and image quality is maintained even when

viewed from
different angles.

5. OLEDs are energy efficient, as they do not require a backlight like traditional

LCD displays.

Applications:
I. QLED displays are commonly used in televisions, monitors, smartphones, and

other electronic devices
2. QLEDs can also be used as a source of lighting in various applications,

including automotive lighting,
street lighting, and architectural lighting. 1
3. QLEDs can be used in medical imaging applications, such as in MRI machines,

to produce high-
resolution and accurate images.
4. QLED displays can be used in advertising displays, such as digital billboards

and signage, to produce
high-quality and eye-catching visuals.

N

Explain working of organic memory devices by taking p-type and n-type organic

2O | semiconductor materials. i i
f a The p-Type Organic Semiconductor Material "Pentacene

An Organic molecule with a conjugated JI system and possess holes as major
type semiconductor.

charge carrier is called p-

(3 Scanned with OKEN Scanner



'/’TE:“'"I"O: Pentacene

1eN a positive v :

1 flow of (?l(c)?llr'(::g\l((ill(?m \\':lls‘:1;\;\||f'(l between gate and source, it was found no
gold (souree) q.lm s Ur:;'(‘)( u; l‘n higher energy gap between the Fermi level of

\'Ohngcis npp“-ml |,(\i\\-'~‘ ;\‘ I ft.\mcvm‘. On the other hand, when a negative

Pt ‘ ! ‘u‘ni e drain and sonrce, !mlvq are induced at source. This
a channel of charges (holes) to drain through semiconductor and

insulator interf:
ator interface when a secondary voltage is applied. [herefore it called as P-

type semi
Ype semiconductor

ety thonrved
Dr"'—m ntiij"'ﬁﬂm
t—« b |
A Fﬂ

gy (VY
>
-.-—_;—LM

i
EA
E

 ad

% b
A'n o Th(": n-type organic semiconducting material Perfluoropentacene
rganic molecule with a conjugated system Wwith electron withdrawing
alled n-type

Subst;
tituent groups and possess electrons as major charge carrier isc

S€miconductor.
In pe
. ntacene, when hydrogen atoms are substituted by highly electronegative
uori it i

ine atoms, it is called Perfluoropentacene and acts as N-type of

semic o ' . .
onductor. When a positive voltage 18 applied between source and drain,

ource (gold). This permits the channel of charges to
e bandgap between Fermi
his

electrons are induced in the s
drain through semiconductor-insulator interface as th

levels of gold (source) LUMO energy of Perfluoropentacene is 1.95ev whic
lesser than LUMO energy of Pentacene. Therefore, it is n-type semiconductor.

L ')

PART-B

™~

‘N

ate the extraction of gold from e-

Utilizing the metal extraction technique, illustr

Extraction of gold from e-wasie :
old from e-waste IS

The principlc bel
fact that gold is

Principle: sind the extraction of g
hich

based on the a relatively non-reactive metal, W

(3 Scanned with OKEN Scanner




| | physical processes. FExperimental
nl and ‘A

e —— s el ic { > matrices
- g v Jectronic waslte ﬁ\
: e we it covered from (‘(""P"‘x el ‘
N lows i w orecove
| allows it 10 be |

. Jyemic
through a scries of chem

procedure:

jon of e-waste: The first step involves
fion

N Cpreg : ategrories, such as
" Collection amd segregn into different categories, such

' \ ‘-\\'“R'(‘ $ % Ui S,
(‘n”v‘,””,: n"" Ql\’!l“"!:“"',l ”'( ¢ "(, ()”]Cr C,CC“‘”'”(/ ('(;V’C(t ]
computer motherboards, cell phones, a

i jeparated
) waste is physically separa
v o . v .
o glass.

into
Physical separation: e b
. ; als,
different components,  such as plastics, L
ached from the e-was

: : are le )
3. Leaching: The metals, including gold, are f hydrochloric

< aqua regia (a mixture o
using a - suitable reagent. such as aqua regra (¢
acid and nitric acid), to dissolve  the gold.

At + HNO; + 4HCl — HAuCls + NO + 2H20

. - out of the
4. Precipitation: The dissolved gold is then precipitated
solution through the

: i 1te.
addition of a suitable reducing agent, such as sodium metabisulfi

N

2H[AUCls] + 3Na8;05 + 3H,0 — 2Au + 3803 + 3Na;S04 + SHCI
S.Purification: ‘

The precipitated gold is then purified through processes such as ion
exchange, electrowinning,

or distillation, to remove impurities and
improve jts quality.

6.Metal Recovery Stage:

In this stage Gold meta] can be recovered from

using methods like Electrodeposition, Solvent
Exchange, Precipitation, etc.,

the obtained complex
— Extraction, Ion —

Ex: - Electrodeposition:-

In this method pure gold metal taken as cathode and inert anode
dipped in obtained leached complex solution, When current is applied
gold is electrodeposited on cathode,

are

[ §¥]

Explain the role of stakeholders in terms of producers

’ COI]SUIHCI’S, re

cycelers, and

J 5
\

statutory bodies in the e-waste management,

@ Scanned with OKEN Scanner
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Role of :
of stakeholders - producers, consumers, recyelers,
and statntory bodies,

In
he management ol electionic waste  (e-waste), the following

Stakeholders play important inigue role in the management of ¢

Wakte:
‘ . ‘\ N ‘ . g . . " ' '
roduneere - are responsible for designing and producing electronic
S producte and may alto be involved in the collec tion and recycling of e-
Nol Wil
5 . |
. Consmers - play a crucial role in the responsible disposal of e-waste \
and making informed choices about the purchase of electronic \
produocts, \
3.

Recyelers - are responsibl
waste, including the collecti
waste.

¢ for safely and responsibly managing, e-
on, dismantling, and recycling of electronic

Statutory bodies - such as governments, arc responsible for creating and enforcing

Ty . . H 1
(f\‘\“lntmn.\ and policies 1o manage c-waste and promoting public awareness and
g,

“ign about e-waste management.

Apnis
rci PlVing pyrometallurgical and hydrometallurgical technique, illustrate the
.\’Cling of e-waste.

Hy

dy . . - . ..

. ometallurgical extraction of E waste: E-waste hydrometallurgtcal extraction 18
NOCeC . . .
Process used to extract valuable metals and other materials from electronic waste

lhr( . . . . .
: 'Uyﬁ chemical reactions in aqueous solutions. The process typically involves the
ollowing steps:

(]

) . . 2 H H i
. Pre-treatment: This involves the fragmentation and size reduction of electronic
aste to prepare it for further processing.

2. P . . .
; Leaching: The e-waste is treated with chemical reagents in a solution to
issolve the metals and other materials, creating a leachate. ’
3. . . .
Separation: The leachate is then processed to separate and purify the metals

and other materials, through methods such as precipitation or ion exchange.
4.

Recovery: The extracted metals and other materials are then recovered and

;)r.occssed for reuse. Hydrometallurgical extraction is a more environmentally
Sol riendly allernat'we 1o thermal {reatments, as it generates less hazardous waste and
can be more easily regulated to minimize environmental impact.

5. Recovery: The extracted metals and other materials are then recovered and
processed for reuse.

Hydrometallurgical extraction is a more environmentally friendly alternative to thermal

treatments, as it generates less hazardous waste and can be more easily regulated to
minimize environmental impact.

Pyrometallurgical methods E-waste recyeling:

E-waste pyrometallurgical methods refer to the process of extracting valuable metals

and other materials from electronic waste using high temperatures, These methods 3
include:

1. Smelting: The e-waste is melted in a furnace and then separated into individual
, _
metals and other materials. .

(3 Scanned with OKEN Scanner
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'7""-'“[ The srieante fs e tame trd pov airs aes farther g
|V

mpiritiee and INProve (heie moastis

o
’ l”"""""i-n Plectrotile souess e Posdyerd 4
voltme ahd receves Ml
oy ¢+
) s metald fron

4. l‘\'nnnm”“.,-” mmethedde se yf‘/"»r"h-(,\\;.,,-;y,v\!‘”? m .
¢t f oon
" atenificar

whele, they alen PONCIAte harardant "\F’ diress and feq ee 1t

. . ) viranment
CNErEY inmse Additionalls theee methode can pote A ritk to the envi

e —————————

and human healrh ot propetlyv regulated and monitored i

- —
4 | Explain conrces and composition of e-waste

o

f Sourcee of - Wacte -
——ase: ‘ _ < and
l. Flectronic devices: such as T'V's, computer monitors, laptops anc
display devices,

) e . . .
2. Felecommunication devices: such as cellphones, calculators,
audio and video devices, printers’ canners’, fax machines etc.....

3. Electronic components: such as sensors, alarms, sirens, security
devices automobile electronic devices,
3

4. Kitchen equipment’s  (coffee makers, microwave ovens,
refrigerator. )

5. Laboratory equipment’s (Hot flates; microscopes, microwave |
ovens)

®,

6. Medical equipment such as X-ray machines, monitors, and
diagnostic equipment.

Composition of E-Waste :

. The composition of electronic waste (e-waste) can vary
depending on the type of device and its components. In general, e-
wasle contains a mixture of materials including:

Sol

2. Metals: E-waste often contains valuable metals such as copper,
gold, silver, and aluminium, ferrous metal, lead, mercury, Lithium,

Nickle.

3. Plastics: Many electronic devices contain plastic components,
including casings, insulation, and cables,

4. Glass: Electronic devices often contain glass components, such
as screens and lenses.

5. Circuit boards: Many electronic devices contain circuit boards,
which contain a mixture of metals and other materials.

0. Batteries: Some electronic devices contain batteries, which can
contain hazarda(is'materials such as lead, mercury, and cadmium.

7. Other hazardous materials: F-waste may also contain other
hazardous materials, such as flame retardants, heavy metals, and

polychlorinated biphenyls (PCBs).

T I~ & b
ﬂfbmvv %& ﬂ{:ﬁ([ﬁ[”" Principal

Course In charge i
i Dr. C. VASUDEV Dr. K. RAMA NARASIMHA
Professor & HOD Principal/Director
Department of Applied Science ¥ § Schoo! of Engineering and Manaaer
K.S. School of Engineering & Managemen' Armnatien . CAA 4O
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ical University, Belagavl

¢t from 2022

('S Scheme)
Examination

Visvesvaraya Technolog
Model Question Paper-1 with effe
rCon/mutcr Science & Engg. Stream (CB
‘st /Second Semester E wering Degree
USN: /oec emester Engineering g
(T T T 1 111
ream 22CHES12/22

Subj itle:
Ject Title: Chemistry for Computer Science & Engineering St

TIME: 03 Hours Max. Marks: 100

Note: Answer FIVE full questions, choosing one full question from each module
MODULE 1 L
T Explain the working principle of Conductometric sensors [conductometl'Y]» 7
and Optical sensors (colorimetry) . —
1 b What are Electrochemical Sensors? Explain Its application 11 the 7
measurement of Dissolved Oxygen (DO) —
N Describe the construction, working and applications of Lithium-ion 6
batteries and mention any four applications L—
OR T |
a Explain the working principle of Electrochemical sensors, and mention 1ts 6
applications DN
2 b II\)Igscribe the application of Electrochemical gas sensors in sensing SOxand [ 7
X —
& What are Quantum Dot Sensitized Solar Cells (QDSSC'’s)? Explain the 7
| working Principle, Properties and Applications.
MODULE 2 ,.._.—-—
3 Explain the types of organic memory devices by taking p-type and n-type 7
semiconductor materials ]
3 b What are photoactive and electroactive materials and explain their working 6
| principle in display system
c What are nanomaterials? Explain any four properties of Polythiophenes 7
(P3HT) suitable for optoelectronic devices.
OR
q What are Memory Devices? Explain the Classification of electronic memory 6
4 devices with examples
b | Mention any four properties and applications of LC-displays 7
¢ | Mention any four properties and applications of QLED 7
B MODULE 3
) Define metallic corrosion? Describe the electrochemical theory of |
corrosion taking iron as an example.
2 b | Explain: (i) Differential metal corrosion & (ii) Water-line corrosion 6
| Describe galvanizing and mention its applications. 7
OR
. Explain: i) corrosion control by Anodization & ii) Sacrificial anodic
| method. 6
Explain the construction and working of Calomel electrode 7

b
6 What is CPR? A thick brass sheet of area 400 inch? is exposed to moist air
Aftter 2 years of period, it was found to experience a weight loss 375 g due
to corrosion. If the density of brass is 8.73 g/cm?, Calculate CPR in mpy and

|| mmpy.
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MODULE d by mixing th
sample of polyst}/rcne _ \
monodisperse samples in the following proportions. 1g 0f 10000 mOIeC_Ular
sperse sam f 100000 molecular weight, ,

ight, 2g of ular weight and 2g 0
weight, 2g of 50000 molecular weight a B 0 : /
Determine number average and weight average molecular weight. Find the

\7

index of polydispersity. — ‘ icati
ex of — Mphcatlons ‘
\6

A polydisperse

Explain the synthesis of Al_f(ily.'u.'cly[(”'}‘__‘.'?.'.‘.l._'"fﬂ.t_ii’ Tvei
Explain the generation of hydrogen by Alkaline water electrolysis
OR - IO\
Describe the hydrogen production by photo catalytic water splitting \7
; method. ubf
) o, PRy | 3 n . . .
\g'_CM}n‘opcrth, and commercial applications of Kevlar. _A“N
lc | Ex olain the construction and working of photovoltaic cells. 6
‘\‘ N
—

MODULE 5

Menti .
1ton the sources of e-waste and explain the need for e-waste

Mmanagement -
ain the rec cling of e- =
ain the extractif fe St 74
n of gold from e-waste °

Explain the i it

e ill effects i i i ' !
Endlﬂectronic roductsof . e S 7
Xplain the i
D o:;itallurxcal and direct recycling methods. 6
e
on role of stakeholders for example; producers

’ 7
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I\araya Technological Universj
lodel Question e 1

Paper-2 wi

Co R Per-2 with effec

o Mputer Science & Engy, Stream :_" f'r('m.) 2022
st /Second Seme ¥ am (CBCS el

ster l':"Fllneerlng Deg . eme)
USN: —r— o ‘Bree Examination
L e e

|

e&En

Belagayi

Subject Title: Chemistry for computer sclenc

, gineering stream 22
/ TIME: 03 Hours CHES12/22

{ Note:A Fl Max. Marks: 100
i ‘Answer FIVE
/ “‘:LM\S, choosing one full question from each module
MODULE 1 l Marks |
lj,.\'plam the working principle of potentiometry sensors , and Thermal i 1}
\ sensors (Flame photometer) | 7
,_ Wl‘ltt.e 4 note on Disposable Sensors? Explain its advantages over | 7
classical sensors \ B
Descri'be the construction, working and applications of Sodium-ion | 6 |
batteries and mention any four applications \ B
OR |
l Explain the working principle of Electrochemical sensors, and mention 6 ‘
its applications |
What are Actuators & Transducers?Explain about detection of | . |
p 7
Glyphosate with electrochemical oxidation. |
What are batteries? Explain the working Principle, Properties and 7 4\
Applications of Quantum Dot sensitized solar cells. ‘
[ MODULE 2
Explain the types of organic memory devices by taking p-type and n-type | - \
semiconductor materials |
b What are Memory Devices? Explain the Classification of electronic \ 6 j
3 memory devices with examples
a What are nanomaterials? Explain any four properties of Poly[9- \ 7 \
vinylcarbazole] (PVK) suitable for optoelectronic devices.
[ OR |
Explain the types of organic memory devices by taking p-type and n-type 6
4 | semiconductor materials
4 { b | Mention any four properties and applications of LCD-displays 7
I ¢ | Mention any four properties and applications of OLED 7
r MODULE 3
[ a | Define corrosion? Mention at least six implications of corrosion. 7
c !—b Explain: (i) Differential metal corrosion & (ii) Water-line corrosion 6
’ P Explain the construction and working of glass electrode 7 -
OR
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? ion of ™
- nmatlo
e in €° \
Explain the

i trod
application of conductometric elec

Explain.

p inehZis exp s758
.\"\’.hnl IS CPR? A thick brace sheet of area 100 inch? is weight IOSCPR in
AT Alter 1 yoars of period, it was found to experience 4 lculaté
due to corrosion, If (he density of brass is 2.52 g/em?. G

¥ ”]P." and ”””P_\'_ 7 _y_,,/
MODULE 4 W

e it
Ssample of polystyrene is prepared by " of 10000
Ssamples in the following proportions. 1g f100000

moleculay weight, 2p of 50000 molecular weight and 28 © average
moleculay weight,

A Polydisperse
monodisperse

~~~~~ ——ar Weight. Find the ingex of polydispersity.
b / ENNain the p \&J‘y\f’ﬁ_)’

eparation, Properties, and commercial applicati

ons of

/ | |

| | _Kevlar,

L
/‘ [ & [ Describe the hydrogen production by photo catal tic watem/ l
[ method. g =
| —

| -
. / Dest;rlge the hydrogen production by photo catalytic water splitting
method. ‘

Weak acid. 'ﬁCial anOdic ™
—_— NI RO = Sacrl
“ 1) corrosion control by Anodization & ii) oist T
’ /////'t'olm/_
_Mmethod, osed

N

\ ight
Determine number average and welg |

I
properties of hydrogen Pertaining to fuel and its 7
N production of energy
een fuels?Explain the advantages & disadvantages of 6
hotovoltaic cells
MODULE 5
| a | What are e-waste and explain the need for e-waste management 7
9 Lb | Explain the health hazard due to €xposure to e-waste. 7
c Write a brief note on role of stakeholders for example; producers, 6
consumers, recyclers, and statutory bodies,

OR

/ Which all toxic materials used in manufacturing electrical and electronic

! 7 =
@ products, write there effects on environment, —
b [ Explain the advantages of recycling and recovery in e-wastes. 6
[ ¢ ] Explain about sorces, composition and characteristics of e-waste. 7
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Visvesvar aya Technological University, Belagavi.

Model Question Paper for Chemistry for

(Chemistry group)

C ; N "
Omputer Science and Engineering and allied branches (CSE/ISE and BT)

First/Second Semester B.E. Degree Examination
Engincering Chemistry (21CHE12/22)

Note; Answer FIVE =

100
from eacpy Mmody] full Questions, choosing one full question Marks | Course
€ Blooms | outcomes | ..
Level
E .
*Plain the Working 15 .
conductometr Principle of Conductometric sensors L1,12 |co1 7
_What are Electro;;;nd -Oticfil sensors (colorimetry)
In the Mmeasurem emlcﬁl Sensors? Explain its application | | co2 7
& Describe 1, €Nt of Dissolyed Oxygen (DO)
oy € constryct : icati f co3
thhlum-ion b ; Ion, working and applications o L4 6
OL atteries and mention any four applications
M
a axglam the working principle of Electrochemical sensors, L3 co4 6
— Dn mention its applications
2 b esc'rlbe the application of Electrochemical gas sensorsin | | o Cos5 7
——_{ SeNsing SOx and NOx
C thint are Quantum Dot Sensitized Solar Cells (QDSSC’s)? L2 CO3 7
————L | EXplain the working Principle, Properties and Applications.
MopyLy - - -erdnebrinple Prop
a t Explain the types of_orgam‘c memory_devices by taking p- L2 co2 7
type and n-type semiconductor materials
3 b What_ are lphotoa'ctive gnq el?ctr9active materials and L2 co2 6
_ explain their working principle in display system
w c What are nanomaterials? Explain any four properties of L2 CO4 -
!‘: Polythiophenes (P3HT) suitable for optoelectronic devices.
OR
What are Memory Devices? Explain the Classification of
a . . : L1 CO2 6
electronic memory devices with examples
4 b Mentlon any four properties and applications of LC- L2 CO3 7
displays
1 c Mention any four properties and applications of QLED L2 o3 7
MODULE 3
a | Define metallic corrosion? Describe the electrochemical
theory of corrosion taking iron as an example. L3 coz 7
5 Explain: (i) Differential metal corrosion & (ii) Water-line
( b corrosion L2 CO2 6
[c Describe galvanizing and mention its applications. L2 CO3 7
[ OR
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What geoieen—™/ — -
a :’Xé;:‘l ']5 meant by metal finishing? Mention (any five)
h\m&wgi“‘l Importance of metal finlsllillﬁg___,_,_————-"’r
b “Xplain the construction and  working of Calomeé
— clectrode
2*1':;”\ ,l\ CPR? ATI;il?I;T;].;}nss sheet of area 400 inch? is
¢ tc.)',n.u,d.‘m Moist air, After 2 years of period, it was foun
del:.?'pu 'ence a weight loss 375 g due to corrosion. If the
lmnh)l\l’)' of brass is 8,73 8/cm3, Calculate CPR in mpy and
MODULE 4 L\ 1
A polydisper pe
mi\'iny 1bp-mse sample of polystyrene is prepared by |
rc‘) g ‘t 'ree monodisperse samples in the following 7
a II:]O]POI?ons. 1g of 10000 molecular weight, 2g of 50000 | ; 5 co4
e eecu ar weight and 2g of 100000 molecular weight.
7 -crmine numb.er average and weight average molecular
E"elgh't. Find the index of polydispersity. T
b axpl_aun Fhe synthesis of Polyacetylene and mention its 12 cO2 7
pplications L
Explain the generatio i
c n of hydr. b 6
electrolysts ydrogen by Alkaline water L2 CO3 °
OR
a Describe the hydrogen production by photo catalytic co2 7
water splitting method. L2
8 b Preparation, properties, and commercial applications of L2 co2 7
graphene oxide.
c Explain the construction and working of photovoltaic cells. | L2 CO02 6
MODULE 5
3 Mention the sources of e-waste and explain the need for 12 co1 -
9 e-waste management
b Explain the recycling of e-waste L2 C02 7
c Explain the extraction of gold from e-waste L2 CO3 6
OR
Explain the ill effects of toxic materials used in L2 co1 -
4 manufacturing electrical and electronic products
10 b Explain the pyrometallurgical and direct recycling L2 CO?2 6
methods.
Write a brief note on role of stakeholders for ex.ample; L2 co1 .
¢ producers, consumers, recyclers, and statutory bodies. |
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Q.

Exp] " qun Mtum l %'k'ﬁf principle, propertfes and [“7 12| CO1
ain the orky olar cells, b
p]lcat] Ing Prlnc,p ‘L' .

First Ser
nester ]\ & BCHES102

4./'
Appij |
e depran
AR i d ch"m tu“ 5 mwﬂ ydan/Feb. 2023
Note: I An ry for C )
Wer apy, s Stroam
217y ’ 7.
M (Ml Ty, l{m,ﬁ,; ety o Max, Marks: 100
s, ' Ry, ook g b Choosiy Sull questton from each module,

Oom ', . I'rrmlm
vel, ¢ -
“’hq( are 1"(\ ' @mmmn (3
Pllcmm,\, Mes? Ex 'Nln ——— ~—"~E’ T™MITT ¢

"In 1

—

f 6 |12 | COl

cctrochemical sensors 'mYI mention its

¢
HSO 1s? | y
Sln S Xpis \
8 en p' the detection of ascorme%’id and Glyphosate | 7 | L2 | CO1
¢

2 [aTw g
'hat gy
e OR
(w0 (8D
i Measurem -'\ Chemicy] sensors? L‘)lgjn'm its applications in the| 7 [ L2 | CO1
dissolyeq OXygen (DO) /
DeSCI'l

battenes d Constructiop worki L\a]d applications offbvthlum —ifon|6 |L2 | CO1
mention any four apfjupﬁ'uons
E
Xplain about detection o cIofenac and hy ‘&“S ® AH 7R

elect @
ro chemlcal oxidatio * sensors.

A

feqgnd electro active mate:ls and explaj tﬁ working [ 6 | L2 | CO1

itable for opto g)eCironic devices.

properties and i%tlons of lggztttmg materials — | 6 | L2 | CO1

K 8 |12 | co1

ain the types of @mc memory dew%s by taking P-type and n-type | 6 | L2 | CO1
mi conducting

What are nandghyterials? Explaj four propertles and applications of | 7 | L2 | CO1
polythloph 3HT) suitable foRpptoelectronic devices.
L4

] c. I What is QLED? Mention ax@ur properties and applications of QLED. 6 L2 | CO1
L

Module - 3

Define metallic corrpsich. Descrlbe the electrochemical theory of corrosion | 6 | L2 | CO2
taking iron as

a
b. | What are Ion-s !&tlve elzctrodes? Explain the detemnnatlon ofpHofa|7 |L2 | CO2 !

/ solution gig glass electrode,

Ag/A;NG’;(C;M)//AgNO;(O 2M)/Ag is 0.8V at 25°C. Find the value of Ci.

, lDef'ne oncentration  cell. ~ The EMF of the  cell 7 |L3 ['CO2

1of2

& Scanned with OKEN Scanner



: A
[ — OR

T — worki gof-(’of?fnmme“y - N
B in ’
Q6 [a TBrefvessie incinle, instrumentation and wor A
nefly explain the principle, instrut s 7 S L
taking estimation of Tron ns example. ."\'{j’ —ing and | 7 | L2 CGy
. h”ﬂny w
b What are reference electrode? Fxplain the cnl\:",":’
(ol . { o
Application of ¢ alomel electiode, i /—*""'d" 7 |L3 | CO7
— R o
C | What g (‘I‘R'?“/\”pioco of corroded steel plato: aﬂ? foun f the plawI v /a8
OCean vessel, 1t was estimated that the gjnnl arce Othc subrdersion-
10 md?. and that approx 2.6kg had corr ég away during his alloy id sea
A.ssnmmg_a cotrosion penctration rptg of 200 mpy for thif f steel 15
;\;!clr. Cstimate the time of submgrti in years. The dcnstf(ﬁ
Sg/em?, Q) 2 41;, -
“\r\&iﬁl —4 ! ————T¢[1L3]|CO3
5 ﬁx&- odule ol.| 6
Q7 fa. z“ ormple of a polymer, 20% molecules have m°‘°°‘{‘§(ﬂ"ass 15000 g/mn ’ {
5% molecules have m‘fccular mass 25000 x%nol, and remaining
molccu)cs have mo‘ﬁcagl ?"?nass 27000g/mol, calculate the number average
and weight average'md|ecular mass of the pokv;n}ef. B
' : A *g‘ D (% } CO3 l
b. | Explain the P;répt:f‘a 1on, properties and cofnietcial application of Kevlar. |7 | L2 |
— 1 AR .
- - &£ - 3
¢ | What are{‘@r@en fuels? Explain theggsneration of hydrogen by Alkaline |7 | L2 | CO
Water electrolysis with jts advantg‘g’es: ' ‘-*1?
g &, |
— : a7

8 B ' - 7 OR ‘t(%‘% Y
Q.8 |a. | Explain the construction qaﬁ‘djworking of photo%éth‘i’c cells. Mention-the | 6 | L2 | CO4
advantages and disadvanfqges. s ¥ b 4

¢ [ What are conducting polymer?, Disedss the cond

&
| kﬁ hrough ion mechanism in | 7 L2 | CO4
polyacetylene throug OXidatiV(?(‘ﬁ:ﬁing technique an(d Yts'uses.

Y @ &
T —= o
b. | Explain the prep%mn, properties, aﬁ?;ommercial applicitions of |7 | L2 | CO4
graphene oxide./ . &;s “%‘
. oy e

£V

s
Yy ¢ . $Module—5 . ¢
Q.9 |a Explain the ill effects of |

ggcic materials qs&gjn manufacturing el'ectrical 7|L2|COs]|
«and ¢lectronic product%f
A porer /%:\ ';/ ;

b. | Write a brief no:gbgfbn role of sgiilgi-ﬁolders for example, producers, | 6 |12 COs
consumers, reqj_i‘c?.,lj’rs and statutor i€s.
% .

¢. | Briefly discus’the various chenfical methods involved in hydrometallurgy | 7 [ 12 [ CO3

£

process of recovery of E-weste:
s
OR
Q.10 | a. | Explain the pyro m u}llffrgicalrecycling methods. 7 L2]COos
! 1 Q«
b. | Explain the steffs. ‘p\folvcd in extraction of gold from e-waste. 7 L2 | COs5
¢. | Mention ¢th ‘;ources of e-waste and explain the need for e-waste|6 |L2 | CO3
managggféﬁﬁ
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]] } , q/t)& 21CHEN2/22

Fir st/bccond S
SCey :
E:‘Nl' L Degree ".‘(R’ll”.nmlnn, Jan./Feh. 2023

9 neerlng Chamistry

Time: 3 hrs.
\' Max. Marks: 100

Note: Angy
ety FIVE fuy u le.
7 c""”"@‘lymlng ONE full question from each modu

Eé"

£ I |a What js

5 electrode Module-1 ) Viarks)
z b Explain congy cugﬁte\:" r ﬂ’ ¢ Nemst equation for single clectrode potential :3;’ viarks)
g C. Explain the classificat; O and applications of glag ejectrode. (06 Marks)
2 atteries with suitable les.

: Q'

< a. Discuss (RS
" b. Explain §1° constridtion, working and a a{’&g%s of Li — ion battery. (07 Marks)
g c. An el gof Ll— ion battery by cycling method. 5m CuSO; and silver.
& . elec ical cell consists of a cppper electrode dlpf[)f d l;: r(z)le mce:]l reaction. Also

: che
lution. Write m&ns Ag are 034 and 0. gov

electrodeNipped in 0.25m AgNO,
(06 Marks)

‘
<

8

-©o

£

-

E v

=l

- 9

8§ cal the emf. (Standard gléctiode potential of

£E respectively), % ,Q

8 = ¢ % _

£ 5

v ':’: e Module-2 \/ ks

2 3 F an example. (07 Ma )

§8 3 a. Explain electrochemicd ry of'a corrosio, 7 taking Fe as p ¥ (07 Marks)
ES . What is cathodic protegtion? Discuss sacq% odic metho (06 Marks)
$E c. - Discuss electropl@ of chromium with apgl cations. ‘%

‘k N :
OR
(07 Marks)

IectroleSS plating QkcOpper: (07 Marks)

sonily draw di
1 to evaluator

g 4 a. Define ejec roless plating. DlSC
7 b. What i ﬁmshmg" y 5 technologt ’ﬁ‘hportance
"ﬁé_ c. Expl e mﬂucncc of f g factors on corrgsnon rate :
8 g 1) Ratio of anodic to 1 are
g § Nature of, comosxon uct El MR
gz
e 9 -
& E ¢ dule-3
}5 v§ 5 a. Explainth esis and applic of polyurcthaﬁle ] ’ oo l(0‘1 \l;r:;(si)
£ 7 ' i lymes? Explain the synthesis and applications of polylactic
g E b. What are bi égradablc polymgr yn PP I,
P c. Give the properties and aeﬁations of carbon nanotubes, (06 Marks)
—al
’ OR
(07 Marks)

anomaterials by Sol-Gel method.

. Explain synthesj @ :
b. Whatare condo@ng polymers? Explain the mechanism of conduction in polyaniline.
(07 Marks)

What are polymer composites? Explain the synthesis and properties of Kevlar Fiber.
(06 Marks)

©

Important Note -
(=
©
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21CH
Modul .c;,ﬂnyq/ (07 Ma
- | . " — ‘en chemis p
©n Fxplain any six basic principle nfgzr( enc iy reen synthesis from glucose.
b Explain the synthesis of Adipic acid from bgnzenc’and g 4 Q (07 Mary,)
P AL:r (06 Ma
S Discuss the construction and working Of@‘ oltaic cell. k)
. v
- liyplam the construction and \v% ofmcthanol-ox)’gfm - | h on environment,
, b Bricfy €xplain the impacts o faxRics of nitrogen and oxides dfsulphur
|
| C.

P (07 Marky)
Write short notes on michc synthesis and bio cat@d reaction with examples.

Q (06 Marks)
Qb' ’
T o sk ';3?5 I MOdmﬁ EDTA titration. (07 Marks) ‘
dte . T, . ' : i
b Ina cop 28.1 Xpain the determinat hardness using

. : (gfb and 14.0 em’® of 0. (fSN"FAS (Ferrous Ammonium Sulphate) solution
Was req/u&g r blank and

; ample titration res ectively. The volume of test sample taken
. gxa:IZS NCalculate the cop of th€sgmple. i

: (07 Marks)
nductometric titration rfiethggd i dﬁ i trong aci
weak acd wih Strong b %, for the detenm%o of mixture of strong acid and

Q (06 Marks)
10 O OR Ay «&-
2. Explain the principle trum . ® .
b Deﬁnc the termS n . tfntatlon of Ommeuy‘ e (07 Nfarks)
c. Deﬁne-pn'mary ot molarity and Ilality.

d ) . (07 Marks)
Standard sofugg. ondary standard\.ﬁ,ll.l%%us, explain b é&e requirement of primary
i% g (06 Marks)

& |
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& USN
12/2 First S | -
em J -
| ester B.E, /B.Te &)
/ 3 Applied Cpo. Degree 1y BCHES 192
. / Time: 3 hrs, em st ""”hatlnn .
d / Note: 1. Answe ¥ for CS St Jan/Feb, 2023
/ " ram H’? ream .
{ )
/ 3 ‘{T( ormula Han VMnr,nm (’mml ‘,
/ arkt L: B’Mmsl‘"pr”"'”p«" O‘Iﬁ,”q”",m”/ . vf;’t Marks 100
roet each module,

Wha
a tare batteriesy fx N
pph(\'!tl()nq of Xpla i
quantum g principl ¥ AV | I's
pie. Pff(’p”fm ard | 7 | L2 COT .
I 4l >
ectro ol ‘
- chemical sensors, and mention its 6 43 COol
al are sensors? [
E\ la Cﬁ ' | {
using plain, the ‘
; / Sensors. ’\Q detection of ascortw-,\c,d and Glyphosate | 7 7 | L2 CcO1
- . v g |
p) A | ,
Q2 [a | What are el zh OR .\ 1l
measuremeritiof 4 emical sensors? Exp!ﬁ'in its applications m the| 7 [ L2 | col
b. Describe \t I I
/ banena i‘ge construction “orkma-\and applications oE\I.thum onl6 | L2|COl1
and mention any four apph..anom ~% f
c. | Expl /"@ A~ N B
xplain about detection ot(Dxclotenac and hydro“carbons (P-\H s) %uh |7 |12 |CO1|
electro chemical oxidationsensors. Ny A=
A{:"C:- ":“..'__aﬂ » )
> Module—2>_/ o B
Q.3 | a. | What are photoactivégnd electro active mat::mh and explain th their working | 6 | L2 co1
principle in dlspla\‘sx Stem. W ¥
a7 2
1 b. | Explain any four propemea and app‘hcauon.s of Iwht\emxttma —aterals — | 6 | L2 | €Ol
olv [9 — Vinyl Carbazole] (PVK)'sult ble for opto eintmmc devices.
poly [ \gparoe](Pf)laerp& B |
l Discuss the working and liquid.crystal display. ¢ § L2 |COl
rd /Qv\f"’} " a
[ Ca ¥ OR__{> —
Q4 E\'plam the types of q;gamc memory devices by taking P-type and n-type | 6 L2 | COl
‘semi conducting matena]> 7
Ca I
b. | What are nand: malenal:" Explain’any “four pmpcmea and applications of 7 | L2 | COl
polythlopheﬁf:s (P:HT ) suuable for optoelectmmc devices.
r I 1 What is QLED? Mention any \&m‘ properties and applications of QLED. 6 | L2|COl
[ \,/ Module —
Q. Define metallic corrosion. Describe the electrochemical theory of corrosion 6 | L2|CO2
taking iron as an ;xﬁ\ny)le
. | What are Ion-selccme electrodes? Explain the Jerermination of pH of a |7 | L2 co2
solution usmg glass electrode.
‘ e
Defi nc,glmconcentmllon <l The EMF of the cell[7 [L3 o2
/Ag is 0.8V at 25°C. Find the value of C1.

g/AgNO;(C \M)//AgN0;(0.2M)

&

1 of2
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OR BCHESIN?

- ..,—-/ﬁ"”’-'{l“' the pri
L Bricfly cXp Al the principle, iy
raking estimation of Tron pe oy lnwnmrmn Anl .
! '”“p,{“ W (’-'”5'-3 l"," ‘;r-f,'v (et e I3 1.2 €O

i .i}nn'w n" - '(\ I .
' . ’ 4 'n 'h'
[} S

application of ¢ ,

ap] FCalomel elects ‘ A
“(’ CONSIrcFing  weael P

Lfion, warking and | 7 1.2 CO1

¢.
What is CPR? A pyinos 5
ocean vessel, | ‘l".:‘(;uc nf corroded steel plat - . ‘
10 inch® and thay ap ;; Slimated thay e (\‘,‘ o whs found in a submerged | 7 | L3 €02
Assuming g corrosil) OX 2.6kg had Corréded'g".m area of the plate ‘was
MON penctration rate of 2()?)“33' dUrrm:_z the subrifersinn
L H) mpy for this alloy 1 sea

water, esti
» Cstimate the ¢;
7.9g/em’, time of submersion in years. The density of
Y ars. The density of steel 1s |

p .

{

\—‘ 1 |
. |
..;l.,_,_i i ———

Module - 4
6 L3 CO3

and \ 'Cig]]t av n . ’ / p ', l l( | | :[ 3

| b. | Explai rati - :
plain thc» P?CP?Yaflon, properties and commercial application of Kevlar. 4

c. |[W ' " : - : =
'hat are green fuels? Explain the”generation of hydrogen by Alkaline | 7/ L2
water electrolysis with its advantages. ™ Y |
4 £ S S—
‘ . _“ OR .
Q.8 | a. | Explain the construction and working of photovoltaic cells. Mention the | 6 | L2 CO4
advantages and disadvantages. A ®e |
b. | Explain the preparation, properties, aﬁd_;;commercial applications of | 7 L2 | CO4 |
graphene oxide. { -/ ' oyl |
Ab v.r (..A-~ 4 X !
»-~.!# c. | What are conducting polymer?_ Discuss the conduction mechanism in|7 | L2 | CO4
polyacctyléns through oxidative doping technique and its uses.
1% N, 1'
" Module-5 _ ~
xic materials used in manufacturing electrical | 7 | L2 | COS

Explain the ill effects of to
and electronic products.

¢

role of stake-holders for example, producers, | 6
|

Write a brief note on
consumers, recyclers and statutory bodies.

———

av |7 | L2 | COS

various chemical methods involved in hvdrumcla\llui

C.

Briefly discuss the
process of recovery of E-waste.

|

__OR
10 | a. | Explain the pyro metallurgical recycling me : "

Q.1 p A gici yeling methods. 7112 [Cos

b. | Explain the steps involved in exti iction of gold

.| E - xtraction of gold from e-waste

‘ eSS 7 | L2 | COS5

_.——'-'-'-—_-_— .

o, | Mention the sources of e-wastc and explain the need for e-waste | 6 | L2 | COS

C

management.”
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BCHES102/202

[ /\(a - TN
PSS 5 515 11
N Eai’/‘-]i)] #2]ols |y
hrst/Sccon l:‘ — 12124 ?’
( L‘(\n‘ ‘Slor < —
A;\l;; B/ cch. Degree Examination, June/July 2024
plied Chemistry for CSE Stream
Max. Marks: 100

Time. 3 hrs

/\'(llf‘.‘ 1. Answer any 7
. i e ¢
2. VT0 For » FUVE full questions, choosing ONE full question fromt each module.
3 M- “”' 'A 'f'"hl Hand Rook is permitied, ~ Y/
P HATRS s L Bloom's level, C: Course outcomes,

(ML C |
07 [1,1 Cot |

——

—— Y
e . o
What are clectrochenmion Module — I , '

chemical sensors? Explain the principle and working of

| |

Elot‘trochcmical sensor
Xplain t} e — | |
What s Q)c Wlnuwg and any two applications of optical sensor. | 06 | L1 | CO1
\Q \\'orkin‘» ‘}lamum Dot sensitized solar cell? Explain the. construction and | 07 | L1 | COl
\ WScnsitizcd solar cell. &) ‘1
- | Expl ; : '
ané’ alm the_detecupq of bio-molecule ascorbic’acid using disposable sensor | 07 | L1 | CO1
b TE la S0 write the electro oxidation reaction/” . | [
* | =Xplain the working principle of electrochémical gas sensors for the | 06 | L1 | CO1 |
detection of SO, and NO, . " ? \
< Exp!aln ..the. construction and working of Li-ion battery. Mention any two | 07 | L1 | CO1 |
applications. M X, ' 1
Module — 2 LA . \
07] 12| CO2 \
i |

n a - . . ° . £ -
Q-3 'a | What are memory devices? Explain the classification of electronic memory

/ 4 v /
device. Explain the= working principle of

devices.
b. | Define optoelectronic
optoelectronic device..
[ c. [ What are liquid crystals? Explain t

he classification of liquid crystals.

OR.. v
ory devices by talking p-type and n-type

[ Q.4 I a. I Explain the types. of organic mem

semiconducting materials. Woue N,/
’ ’ b. | Explain any.three properties and.applications of polythiophene (P3HT) \06 L2 \COZX

suitable for optoelectronic devices.
] c. | What is QLED? Mention any three propertics and applications of QLED. | 07 ] L2 | C02_]
P Vi . Y Module-3""

Q.5 [ a. [ Define metallic corrosion. Explain electrochemical theory of corrosion. 07 L3 [ CO3 |

A thick steel sheet of area 400 inch® is exposed to moist air. After 2 years | 06 | L1 | CO3

b. . :
of period, it was-found to experience a weight lost of 375g due to corrosion

if the density of steel is 7.9 g/em’, calculate CPR in mpy and mmpy.
What are reference electrodes? Explain the construction, working and | 07 [ L1 | CO3

c. :
[' I applications of calomel electrode,

7 OR
,’63’(3 What is galvanization? Ext))ain galvanization of Iron. Mention its |07 | L1 | CO3
. applications. | : 4
— |p. | V{’)ﬁat are concentration cells? Calculate the cell potential of the following | 06 | L1 CO3
cellat298 K. . )
Ag | AENO(0:005M) || AgNO; (0.5M) | Ag -
12| CO3

— T %. | Explain the principle and instruction of conductometry taking estimation of | 07 L2
weak acid using a strong base as an example. /,1//—‘

- '
1 of 2
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— Module - 4

Ina sample of A polymer 20% molecules  have molecular
15.000g/mol, 350, molecules have molecular mass ?(l(l()()f/f"”l Calculate
he number ave rage and weight average molecular mass of the polymer. |

Explain the preparation of Kevlar, Mention any ﬁmr nppliwhom

.15\11131;17hc‘hg;;c,nl'()" of hydrogen by Alkaline water clectrolysis wittl B 07| L2 | CO4
neat lal\llcd (hng:r'nn " - .
DR 0713 Cos
What are conducting polymers? Explain the conduction mechanism in |
polyacetylene through oxidative dopmg technique. Mention any two
applications. a4 1
L / b. | What arc PV cells? Explain the'construction and working of photovoltaic [ 06 | L2 | CO4
cell. C 1P y
L lc- ’ Explain  the generation of ‘hydrogen by proton exchange membrane |07 | L2 | CO4
clectrolysis. NN C 7
[ . < Module -5 . - f
Q9 [a. | Define E- -Waste. Explam the sources and composition of E-waste. 07 | L2 CO?
L I b. | Explain the il effects' of materials used in*manufacturing electrical and | 06 | L2 | CO3
electronic products. %/
L / Explain pyrometallurglcal process of Cxtl‘actlon of E-waste. 07 | L2 | CO5
A A >') R,
[ — OR;”
/ Q.10 I / Explain thc extraction of gold ﬁomE waste. S . | 07| L2|CO5
_ 7 t'm A4 A
b. | Explain direct recycling of E-Wgste. D {4y 106|L2]CO5
\\\". ;) .«‘"5“::} " * s
Write a brief note onzrole of stakeholdg_su. for example, sproducers | 07 | L2 | CO5
consumers, recyclers’ and statutory bodies in, management of E-waste.
£ 47 " ; ® /
Xk R KE ‘
«I." : \" ‘\‘/\\ N
Ve s l»\f‘3i§: 7
(3 ) ..
. ¢
/" { ‘;‘-.‘ ; /fi.}\ »
v {0
{ ) 4 ".\ ) ‘_‘\ﬂ )
y \ .
. o ) ‘
) ’.f,“ j‘ /{r})‘ Y
{9 -.f ~Y
e N4 %/
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Fir St/Second ES102

rtee l'.tnnﬂvm!lnn. Dec. 2023 0an, 2024

\ for CSE ¢
Time: 2 bra. 4 rq = Stroeam

Note- } & }
T Ancepy oh
2T Py rFnE full gnections, rImMmf ONE full question from each moduts
3ar. \rmgm"'" Hand Rook ic perminred, -
L Bloom e tevel , ¢ ¢ nuree putcomes,

Mav, Markas: 1606

s

Mmlulc..l i PO

! " \N"'n the w

Discuss 11, the ¢ —— Sl

otking brincicis = — — 3N .-
l\]‘h Twe "Pphntmm 2 ptinciple of cnnduclnmclnc sensors and mention any ln(, \ 1.2 ( 9] Z

|

Q.2 /a

& 0n<ln|c|mn mln of Li b M \
i PP"(‘almm i £ i-ion batteries. Mention its | 07
<.

(
Describe the - L IL |
SO, and r\oc "PN'C"““" of Electrochemical gas sensors for the detection of ‘ ‘i co3
. E.\plain the wo OR l
rkma B > - - T -
’ [03 Dissolved Ox ,Tnp('l')"(;m'c of an Elcctrqghgmlcal sensor in the detection | 06 \ L2 \ coz
1s - y
fcc”Csu(ss I;hc construction and working of Quantum Dot Sensmzed Solar | 07 | L2 ' CO4 |
De SSCs). Mention its applications. i N
SCTide the use of disposable - sensor in the detccnon of herbicide | 07 L3 CO3 |
Glyphosate. 5 i

\Iﬂodule 2 o -

ices?, Explam the classification of Electronic me mory ‘ 07
f‘ > [

a, } What are memory devi
devices with examples.

’ {\;ha! are¢ nanomaterials? Explain any four:properties of polythxophcncs 07‘ L1 | CO}
3HT) suitable for optoelectronic devices» ~/ L2 | CO4 |
[ «. | Mention any three properties and applications of QLED. ~ z‘“ |06 L1 CO4
OR s |
! Q.4 ] Explam the typcs of organic memory. Devices by takmg p-type and n-type | 07 \ L2 | CO2
semiconductor materials, P Dl AT \ ‘
, [ b. / What are photoactive and electroactive materials and explain their working | 97 | L2 | CO1l
- principle in the display system.’ Y ! cuz
L | c. I Mennon any 3 nroperties and applications of LC-displays. 06 L1 | Ccou
L s Moduie — 3 -" ]
LQ.S [ a. 1 Define metallic corrosion. Describe the electrochemical theory of corrosion | 07 [ L1 | CO1
taking. s+ o e L2 | CO2
| I'b.] Describe galvanizing and mention'its applications. 06| L2 | CO4
c. | What is CPR? A thick brass sheet of area 400 inches exposed to moist air. | 07 | L2 | CO1
After 2 years of period. It was found to cxpcrlcnce a weight loss 0f 375 g COo3
due to corrosion. If the densuy of brass is 8.73 g/cms, calculate CPR in
mpy and mmpy. 2
[ . < OR
| 0.6 | a. | Explain the construction and working of the Calomel electrode. 07| L2 | CO2
Explain the apphcanon of conductometric electrodes in the estimation of a | 06 | 1.2 | CO4
l weak acid.
l c.,[ Define,concenjration gell. Dgrive an expressipn for gmfofthecell. | | | 07| L1 | COL| , .,
PR L2 | CO3
i’,
. 7 lof2
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A polydisperse epeio e Module — Ay
nmnmi,‘gp(.,':otc Ample of Polystyrene 7%'_ivré;):»rctl’iiyﬂr_;i'éi'nrr three | 07 | L2 | CO3
I e of “mn-“-'»‘::;'nlcs " "".' following proportions, b o
MOLWA. Determs corlar weight. 2 g or 50000 mal. wiand 2 g of 100000
b. [ Whar je (;',égl~‘l',:{’i;_!'l‘l humber and weight average mal. wt
iy '\plm'n the (.‘onqc -h.‘\‘L'03%22@5}i;c.:;;r\'ﬁr;tnx'cs of Green fuel. | 06| L1 | CO1
- tionand working of Phatovoiiaic eale. 07112} c02
Q.8 n Discuss the conductixjhmi - £ 2e
: on mechanism i ¥ o T
L R ——
. | E; mnncg.,“\q.q\..\ -
[ e Explain the ):clc::;:Qn ol h\'dro?m by alkaline water electrolysis.” 07| L2 | CO4
9 =100, propertics and 4 lications of Kevlar, - 06| L2 | CO4
. a. [ What s o S i Module - 5 P .
b. | Ex lain thc‘:lc\ .E\ lain the heed for e-waste management 07| L2 | COl &
e 1hH: & ocess OfmCVclinQ e-waste SN 3 35 -
. _)lsc};xss the following ; —— < 06 | L2 | COS
! \TO .. . 05
mem”ur_i 1) H 'dronletallurgy" 07|13 C
Q.10 | a. <plaj ; o o N
T'%itfln '2".““"’“'0" ofgold from e-waster = 0712 [ Co2
. @ brief note on the 3 = -
O role o e 5
Consumers Statutory bodics ;siakeholders for example Producers, | 07 | L3 | CO5
¢ | Explain the health g T
) 06 | L2 | CO3
¢ "’
~)\
A
TN
Aol
. . - » 13 , 14 . .o » . » . . . . Ll . . °
,\' L | - » 2 -
Ak
oty N,
\?'n
. 20f2
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“N. < 100 ; ‘>
LOyy NGINFERING AND VIANAGEMENT, BANC

JALORE - 560109

DYPARTMINT OF APPIIED SC IFNCE

S
ln\\ll ARNERS LIST AFTER FIRST 1A

(" /
ALy \(-(""" " A

S
Veer/ Subject code:

\pplica lu-miuu/ll(‘lll'QZUZ

\] Nea |
1 INO, 1 y
if_ ] :‘} 1) ‘~ ‘\j\ Student Name Marks l‘ Signature —
[ rf 07365005 | Asree KUMAR ¥ i et/ .
| — " ,]5673‘?991 /\kHIL G()UTHAM V s L(ﬁ;’) ESI—
——|__1KG23Cs009 AMRUTHAK 0 | e |
4| 1K623Cs010 | ameris T MIGY
[ ——=2010 | ANKITHA P 7 VA
ﬂ\lﬁ% BHAVYA SAI SHREE V 4 M
= | 1KG23Cs020 | cHALLA BALAJI NAIDU 9 | Roders )
TJ 1KG23CS022 | D JAYA KRISHNA 5 | pSogolrarra
1KG23CS024 | DEEKSHA N T | gL ’
9 1KG23Cs027 | DHEERAJR 12 | phazo
10
!L\]‘ | 1KG23CS046 | K BINDU | ke d—
tk’l 1KG23CS047 | K DHEERAJ CHOWDARY 3 | DAyl
/ ! 1KG23CS049 | K P NIHAAL | W@ —
I3 | 1KG23CS050 | K YESHWANTH CHOWDARY 10 \ ol >
| 14 | 1KG23CS055 | KOTHA HARSHA NANDHAN T >
o
/ 1KG23CS063 | M NEVARUTH SAI 6 \
1KG23CS091 | S AKSHATHA 12 \ E.,
1KG23CS106 ] SOURABH GOUD ALLOLLI 10 S
1KG23CS078 | PARSHURAM N AB | —

O @,

Signature of the Staff

OD AS
Dr. C. VASUDEV
Professor & HOD
Department of Applied Science
chool of Engineering & Managt
Bangalore - 560 109

K.S.§
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Class/ Section: IT A
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v"x\"\{[‘ ";\N(;,\[‘(,RF - 260100

; Al'l'l.llll!S( TENC g

FIER Fingy g4

Subject/ Supiee
/ ubject code; Applieq ¢
' o W (Chcmistrv/ B(‘”"V()z
1,\!
KG2 - .
/ ngg; A YASHWITHA Student Name [ Marks |_ Signature
1\ ADITYA H A .U 2V A—
KG23csoog 16
. 1KG23Cs00¢ QELLLASP MASABINAL 13 ‘[ «%}5’:
1KG23Csoog TP s ca—
1KG23Cso AMAR 13 | pemod
= 11 | ANUSHAMIN 2 | E 555@’
23CS013 | ASHWININ R |20 |desr’—%
1KG23CS014 BHARATH KUMAR S C | 14 ) ‘A;
1KG23CS015 BHASKAR S | 14 '»\‘N\
1KG23CS017 | C YUVARAJ 14 “';;;“M "
1KG23CS018 | CHAITHANYA C GOWDA %5 dE =
1KG23CS019 | CHAITHANYA R S KUl
13. 1KG23CS021 | CHITRA U o A Tk |
1KG23CS023 | D YASHWANTH 5 o
1KG23CS025 DEEKSHlTjMi__f_.gr-—-—-————\ T @ﬁ__ﬁ__—__ﬂ
1KG23CS029 | DIVITV o A
1KG23CS030 | DYUTHIS 5 = ,‘,'3.‘., |
1KG23CS031 | G DAEWOO SR g B PR RSO S |
1KG23C5032 | GABBURI NARASANNA PALLAYI = e \
| GADDAMADUGU DINAVYA AT
> 1KG23C5092 N RAJ ANUDEEP 13 2|
> 1KG23CS035 | GANNI NAVEE 15 viosw |
1KG23Cs036 | H V|SHN;JMN\’A - 19 [Harw Nomgaa i€
1KG23CS037 | HARI N/}FHA : z
1KG23CS039 HAE;:'A .
- IMPANAP
| 1KG23CS040 | = e
1KG23CS041 'ﬁQiLEHERA
‘ SMATH Z —
1K623CSO43 JANHAVI SUDHAKAR T THORAT
1KG23C5044 | JHANAVIC "
——@23C50aB | KGSOUMYA ______
051 | KAMBHAMPAT! VEDAVYAS S
| IKGZ e T ARANAM VENNELA \ ¥,
1KG23C€S052 _Jg,_,__s__.—-—— \ 12 \ ng
—1KG23CS054 | KIRAN
| 1KGZ3E
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| 1KG23Cs0n 5
_IKG230s0ng
_1KG23¢s060
__1IKG23Cs065

KUSHAL k R
LAKSHMI B
LAUTH ADIT 1y A M
LISHANTH N

i —IKG23Cs066 MALUKARIUNA BIRADAR
IKG23Cs068 "MANOJ KUMAR ¢
1KG23Cs069

MANYA B m

M HARSHITH prAMOD

MEGHA
RISHMITHA KB

SHASHIDHARA SC
VAIBHAV| s

1KG23csogg

Signature of the Stafr

KS.s

Dr. C. VASUDEV‘
Professor & HOD
ment of Applied Science

chool of Engineermg & Management
Bannalore - 560 109
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RS SCHOOL OF ENGINEERING AND MANAGEMENT
BENGALURU-560109
DEPARTMENT OF APPLIED SCIENCE
SESSTON: 2023.2024 (EVEN SEMESTER)

» s '
Pedagogical approach-Flipped Class

Class/Soclion: CSE, *A®

Subject: Applied Chemistry for CS stream
Subject code: BCHES202

Date: 20/05/2024 & 21/05/2024

Course In charge: Dr. Anitha R.

Flipped class for second semester ‘A’ section students was conducted on 20.05.24 & 21.05.24.
The topics such as, e-waste management-Hydrometallurgical extraction of E waste, Types of

organic memory devices, Molecular ordering in liquid crystals and Conductometric sensors were

suggested to the students. Students were given access to study materials, an NPTEL link, and

appropriate YouTube videos one week prior to the start of class. During the course of the study,
students used a black board and presented using Power Point. The inverted class helped students

build a deeper understanding of topics and a greater development of independent learning skills.

Document shared:

Soft copy of Module-1 and 5 notes

YouTube links:

hltps://voutu.be/urOMdWSrTlc?si=7I 146G 1 J4UREOts8
outu.be/U3K USTDPsSE?si=Y-FnHSYm8AFaVTTe

https://y

hﬂgs://in.hach.com/oxvucn/oz
outu.be/hsGHQUrLfss?si=bEwBIBdI 123NojQIP

https://y
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Course In charge

Head of the Drepartment

wiv G, VASUDEV

Professor & HON
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