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First Semester B.E./B. Tech. Degree Examination, Dec.2025/Jan.2026
Applied Chemistry for Smart Systems

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FiVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. ¥TU formula Handbook is permined.
4. Missing data, if any, may be suitably assumed.

Module - 1 ) M| L C
Q.1 | a. | Explain p type and n type semiconductors with an example. 6 | L2 | CO1

b. | Explain the synthesis of TiO:-RAM nano material by the solgel method | 7 | L2 | CO1
and mention its properties and applications.

c. | Describe the construction, working principle and applications of Active- | 7 | L2 | COl1
Matrix Organic Light Emitting Diodes (AMOLEDs).

OR
Q.2 ia.|Explain the construction. working and advantages of pentacene | 6 | L2 | CO1
semiconductor chip.

b. | What are liquid crystals (L.Cs)? Explain their classifications. 7 | L2 COI

. | Explain the construction and working principle of Organic Light Emitting | 7 | L2 | CO1
Diodes (OLEDs) and mention its applications in electronic displays.

Module -2
Q.3 1 a. | Explain the construction, working and the applications of Quantum dot| 6 | L2 | CO2
sensitized solar cells (QDSSCs).

b. | What is a Polymer? Explain the synthesis. properties of Nvlon 6.6 and | 7 | L2 | CO2 |
mention its applications.

¢. | A polymer sample containing 50, 100 and 150 molecules having molar 7 L3]coz
mass [000. 2000 and 3000 respectively. Caleulate the number and weight
average molecular weights of polymer.

OR
Q.4 | a. | Deseribe the following structure property relationship of the palymer. 6 | L2 CO2
a) Crystallinity  b) Strength ¢) Chemical resistivity.

b. | Explain the wet chemical synthesis of Cd~Se guantum dots and mention its
application.
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¢. | Polymers are generally known {or their insulating nature. Applying the
knowledge of conduction mechanism. highlight and explain the conduction
mechanism in Polyvaniline polymer. Mention its engineering applications,
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__ Module-3
Q.5 | a. | Describe the construction and working of Lithium-ion Battery. 6 | L2 | CO3
b. | Explain the production of green hydrogen using TiO, photocatalytic water | 7 | L2 | CO3
splitting method.
¢. | The emfofa cell Ag(s) /AgNO5(0.02M) // AgNO3(XM) / Ag(s) is found to | 7 | L3 | CO3
be 0.084V at 298 K. Find the value of X and write the cell reactions.
OR :
Q.6 | a. | A fuel cell is considered as an efficient energy conversion device to convert | 6 | L3 | CO3
fuel energy into electricity operating at wide temperature range. Apply the
concept of energy conversion and outline the characteristics, construction
and working of solid oxide fuel cell.
b. | Explain the construction and working of Sodium ion Battery and mention | 7 | L2 | CO3
its applications.
c. | What is a battery? Outline the classification of battery with suitable | 7 | L2 | CO3
examples.
Module - 4
Q.7 | a. | Explain the mechanism of Pitting corrosion and Waterline corrosion with| 6 | L2 | CO4
suitable examples.
b. | Explain the principle. construction and application of Electrochemical | 7 | L2 | CO4
sensors in the detection of NOx and Sox.
c. | What is CPR? A thick sheet of area 93 inch 2 is exposed to air near the | 7 | L3 | CO4
ocean. Afier 6 moriths it was found to experience a weight loss of 360 ¢ due
to corrosion, if the density of the steel is 7.9 p/em®. Calculate the cormosion
penetration rate in mpy and mmpy (Given K = 534 in mpy and 87.6 mm/y).
OR
Q.8 | a. | What is corrosion? Explain electrochemical theory of corrosion by taking | 7 | L2 | CO4
iron as an example.
b. | Explain the application of Conductometric sensors in the estimation ofacid | 7 | L2 | CO4
mixture.
c. | Define the terms  a) Transducer  b) Actuators ¢} Sensors. 6 | L2 CO4
Module — 5 7
Q.9 | a. | Lxplain the role of artificial intelligence in e-waste management. 6 1 L2 | CO4
b. .Iixplain the synthesis and properties of alginate hydrogel with reference to | 7 | L2 | CO4 |
its applications in brain--computer interfaces (RCls). {
/ i
¢. | Explain the exu‘actio;;;t'gold from e-waste by bioleaching method. 71121 C0L!
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1BCHES102
OR
Q.10 Explain the cffects of e-waste on the Environment and Human Health. 6 | L2 | CO4
Explain the green synthesis of 7nO nano particles and mention its uses in | 7 | L2 | CO4
magnetic Radio Frequency Identification. (RFID).
Explain the synthesis and properties of polylactic Acid (PLA). Mention its | 7 | L2 | CO4
uses in touch screen applications.
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"B Mahesh" <bmahesh@jssateb.ac.in> February 14, 2026 11:38 AM

To: boe@vtu.ac.in
Respected sir,

The scheme for | Semester Applied Chemistry (04 Streams) has been reviewed
by the BOE members through a Google Meet session. The corrections as
discussed are enclosed herewith for necessary action.

Kindly do the needful.

Yours sincerely, ‘
BOE - Chemistry Composite Board

Dr.Mahesh B,

Dean Research,

Professor of Chemistry,

JSS Academy of Technical Education,
Dr Vishnuvardhan Road,
Bengaluru-560060

Mobile No: 9448210363

Vigvesvaraya Tedinologira! Untversity
BELAGAVI- 5°00)8
™




To, 13.2.2026

The Registrar (Evaluation),
Visvesvaraya Technological University, Belagavi.

Respected sir
Sub: Regarding the scheme and solution of Applied chemistry for smart systems (IBCHES102)

The scheme for Applied Chemistry for Smart Systems (1BCHES102) has been reviewed by the BOE
members through a Google Meet session. The following observations were made during the review.

The necessary corrections shall be incorporated into the scheme and the corresponding solutions
accordingly. The scheme and solutions for the remaining questions were found to be satisfactory.

Unit-2
Q3 C: Solution and marks

NI=50 ml=1000, N2=100 m2=2000, N3=150 m3=3000

Number average molecular weight= NiM+HNOM+NM, 1 Mark
Np+Ny+N;
20x1000+100x2000+150x3000 1 Marks
50+100+150
=2333¢g/mol 1 Mark

Weight average molecular weight= N, M, +NaM, N M,

N!MI’?NQM;:_‘}'N;M] ------------ I Mark
50x(1000)*+ 100(2000)* + 150(3000y’
30x1000+100x20001 1503000 2 Marks
gt I Mark

With regards,

KoglateaF (Evatuation)
Jsvasydraya Technologleal Univensity
~ BELAGAVI- 500018
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Visvesvaraya Technological University

Belagavi, Karnataka -590018.

Scheme & Solutions

Signature Of Scrutinizer

Subjeet Title: Applied Chemistry for Smart Systems Subject Code :1BCHES102

Quér&tiou B : Marks
i Number | Solution i Allo:ated
i i " S |
| |
fad ! P -type-Pi conjugated system -majority charge carrier holes Eg: Pentacene with structure | 2+1
| n-type-Pi conjugated system -majority charge -electrons Eg: perfluoropentacene with ;
| structure 241 i
“1b} Sol preparation, Gel formation, Aging, Drying, TiO2 nano material formation............ o | S
| Propertics : Any (WO...cuuneeeennn.., e 41 i
: Applications : Any two 1 i
1y . Construction (anode ,cathode ssubstrate) with Hgure....coocoieiie i ieineieeeiee e 2+1 ;
£ WOorking Principle...c.oveiiiiiinii s 2 g
! Applications :Any four.......ocvvven... Ve S48 i st o e e e R S S A e 2 ;
—— N i
2a; Construction (Substrate, di-clectric insulator, semiconductor, encapsulation) with figure | 2 !
Working Prineiple.....ccioiss s smsisionioreis mnnmrnmmsnaes seseres | 2 |
i Advantages Any four 2
! 2h) DTIION v rvcisiisuinsassinsnseissmiostonumennermmaneras omavssamsstn sson on sionsssasem s e
| Classification Thermotropic Liquid erystals- and lyotropic Liquid crystals.
Nematic, Smectic, Cholestreric with definition and CXAMPIES vvieiineieiniiiiiiieiereininenns
Lyotrapic Liquid crystals: hydrophilic and hydrophobic................. sien b R R R I8
z ! L 5E
2¢) + Construetion- Substrate: glass/plastic Anode—holes, cathode—electrons, Hole injecting g E
layer, Hole transporting layer, Electron blocking layer, Emissive Laver, clectron 13 §‘ T
transporting layer, electron injecting layver with figure ) = L 2
11 o 5 84
. Working Principle-Electrons and holos move towards the emissive laver, recombination | ] i _::5 =
i . . x e =
i takes place, large amount of energy is released. the energy released is emitted in the form |3 f}z § 2
| of light, e g = o
| : o B
| ADDHCAIONS: ABY TOUP......oorriovvra oo eis st oo oo il & :é“:
[ : 2
[N e L e TS I
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Subjeet Title: Applied Chemistry for Smart Systems Subject Code: IBCHES102
| Question | - T T Manks |
| Number | Solution Allocated | i o
SRR, S - A i : Subject Title: Applied Chemistry for Smart Systems Subject Code:1BCHES102
3a) Construction-Anode-FTO, coated s'vi{h TiO2, which is coated wii.h Quantum Dots. 2 ”&Fsﬁ&ﬂ'"# S SRR —— S — 1 \,1_"{(5._]
Cathode: Brass substrate coated with Pt, Elcetrolyte: poly sulphide | | s . |
i Number | Solution \ Allocated |
Working Principle with figure...ooeeeeninnimnnes TTIVAY.Y. N 2 T S T T | |
| 52) FRGUTC.covvrervmrmrmassesmnsesmnnnsersnsessinanens PRI TPETLTS g xR l 1
Applications (any two) RO props e s PPt B LR 2 |
. | Construction: Auode: Li intercalated graphite, Cathode: Partially Lithiated oxides of 3
| Mn, Co and Ni, Anode and eathode current collectors, Electrolyte: LiPFs dissolved in the :
3b) e iIiON. cuserremerarrensrrnursseriassasiranasssssetnsannmrrassnanrsanness R carennn e SERRAE s 13 | binary solvents., scparator: Micro porous polypropylene. |
s | | 1
Synthesis with reaction ...c..... sesrnenesssssares enteeeeeessasreeeeseaisneeenteaantate s e 12 | REACHDNS. ecsveniremsmsrnecenesies B et e S— e RS 2 }
nHOOC-(CH2)4 - COOH +n H2N-(CH2)6 - NH2 I 5
— [FOC-(CII2)4 ~ CO-NH-(CH2)6 ~ NH —|n+ (2n - 1) H2O ‘ Prineiple: TiO2 acts as the semi-conductor catalyst to absorb light and splits svater into 1 1 5
: Lo ByYArogen AN OXYEEM.seeersrrinrssessmssrsstssrsssasensassn st s |
i PropErties (RN TWO0) «seseseserimssrssrsssstassssisssssssrsus s s s s 2 ’ i
! | : . AR5 et swemesnemsrane s RPN s smen e SRS e et neas Jeseps R ; 1
; Applications (ANY BIV0) eveiriesinminissucemsrnssens e v veyies SR sesmaaT : 2 ! | |
Explanation: Light Absorption, Water Oxidation (Oxygen Evolution), Hydrogen | |
| FVOIIEION . eevsneveessnsanesranuusssrnnsasesssstsosyasasnaserssavansesatees tassnssessimemsienmrimmsesentes |
3c) Number average molecular weights of polymer = 3800 g/mol 3 |
| Reactions; TiO; + Av— ecp — + hvg +
Weight average molccular weights of polymer = 421 0.5 g/mol 4 ; ! :
| 2H,0 + 4h'— Oy + 4H7 | :
* . 2 i
i L 4H+ 4 de— 2H, | \]
= . " : . | —
4a Crvstallinity, Strength, Chemical registivity .o.coooeeeneee cerersenanree e conmnnes 2+2+2 ‘ I 5¢) Substitution, Value of x with the unit...0.528M...oovieriiiennies e R 4 |
54 Y - _ !
_______J’ 1 . ! i Cell reaction (anode, Cathode, overall reaction) 5
4b) \ Preparation: Selection of precursor: Cadmium source and selenium source with example | 2 i ! ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! 3 |
| and reaction ! ' | ]
| CdCla —» Ca*¥ +2C1 | : !
| N2:SeOs + 4NaBH. + TH:0 — NaaSe -+ AB(OH)s 14 Ha e coveenn | ! - 6a) FHGUTR. 0 ovsvsssvssssassosvnsansnepanseneostsreh s10sEIESS0L 4L 0L sEn LR e a s AR LA TSNS e i1
'l . . . Construction Anode: porous nickel—zirconia cermet, Cathode:Porous layer strontium- i !
| Preparation of ReactionMedium-Addition of Stabilizer-Nucleation and Growth —-Cd* + | 4 | doped lanthanum manganite, Electrolyte: ceramic material, usually ytiria-stabilized | |
8¢t — CdSe (Quantum Dots) -Final Product | i S COII . +weenmms s s s RF S5E N E IR T T wvba v e s men ey s pa s A SR SRR SV AT TR RS S S se s o p mm et e ennE et 12 |
i !
| : | |
! ! Applieations (any EWO0) weeemrneresrnranes eareesenereeaesneee — x I : i Working principle: Cathode: reduction of the oxygen-to-oxygen ion. \ H
x . | Anode: fuel is oxidized at anode, releases electrons and generates electricity.cooenenens 2 ‘
1 | | |
] 4¢) | Mechanism -Partial oxidation, Protonation, formation of condueting polymer (3 steps) 3 { | o po R —— e S L1
| { | !
e . 2 i
| D EXPIANALON. oveiiemnse s B TR T esromenssnses 2 ; i
: i 6b) 1 BT, evnsevseseeeasemnscsnesensasassse st ses s cos SR oh LSS TR S 1
. Applications (Any four) coveesecmereees R e ‘ 2 ! |
; ! . Construction Anode:Hard carbonCathode: Sodium transition metal oxide
i ! Electrolyte:Na sait dissolved in binary solvents,Separator: Microporous polypropylene or
‘ polyethylene
e e e 1Y e v v_.__L, i o ; ]
‘ Reaction with explangtion..coovriiiairnreearci s onsaes st 2
|
f ADDHCALON (ANY 2) 1oivrvemrereercniernirin s irsrr e st re s e 1
[ |




Suirject Title : Applied Chemistry for Smart Systems

Subjeet Code :1BCHES10Z

" Question Marks !
Number Solution Allocated
6c) DIEIIBIIOI soiivivin samsss s vivom exems s amsisn s ynsmssm s o Fhsms Kms sy ess me van s fomi 45 5h SRR oo > AR 1

Classification with an example: Primary battery, Secondury battery, Reserve battery 25242
- . - i
[ Ta) a) Pitting corrosion: Explanation with example............. e e e e s ok s Ul L
b) Waterline corrosion: Explanation with example......coooeeniiinncns S s AT
3 :
7b) Principle:oxidation or reduction of the target gas at an electrode, which produces a
current proportional to the gas concentration. The gas diffuses through a gas-permeable
membrane into the sensor. And reacts at the working electrode in the presence of an |
electralyte, producing electrons and measured current is directly proportional to the gas i
yie, § 13 Y prop jid 2
concentration in air, i

! :

i (R T-CIT SR 1

‘; Construction and working Working Electrode: Metal oxide-coated electrode ---reduction

i of NOx, Reference Electrode: gold, Counter Electrode (CE): Completes the circuit.

| ) goidy 5

| Electrolyte: facilitates ion {ransport between electrodes, sas-permeable Membrane:

Controls diffusion of gases and prevents clectrolyte leakage.

? - 5

| L APPlications:(R0Y TOUX) covviriiiiiitiii ittt e &
7¢) ! CPR in mmpy- (substitution, result with unit) = 1.54 1+2

; Y

CPR in mpy- (substitution, result with unit) = BULE oovnrvmnnmmmnns sbosiasvsssrsnaniminsuvasnvsses 1+3
| 8a) e e el
§ Explanation- (formation of galvanic cell. Anode, cathode, corrosion product, corrosion
L CUFTCH e cereeecnraanaanans O ORRERP oS
2
» Reactions; Hydrogen Liberation ’
;  Acidic medium:2H" + 2¢” — Haf ; |
: | Neotral medium :2H:0 + Ze” - 20H"+ Haf |
i ! !
i i
H { |
E | Acidic mediom:2H + %02 + 2¢7 — H20
i !
l ; . _ 1
| | Neutral medinm: H:0 + %0z + 2¢” - 20H
: i ;
| Rust formation ] N :
Fert + 2011 — Fe(OH): , 4Fe(OH)+ 02+ 2H20 — 2{Fe:0a3H:0] (Brown rusf) 1
| |

Subject Title: Applied Chemistry for Smart Systems

Subject Code: 1IBCHES102

“Question Marks E
Number Solution Allocated
8b) PEINCIPIL rrimnsismmsirismsmursiesmnas mansa sse s s o S S AT SA RO A A AR5 e 2 4 i AR AR A e 4 1
Procedure and Tabulteiti ceieas s sommssss i tesinedsasis i s it veass sl e s s i iie sasva e 3
Graph, Calculation...cceiieiieieinne. ssepaniny o, 3
} 8¢) Transducer, ACHEALOTS, SERSOTS civiiverirenitoriiieramiariasianeranssanans e RS SRS 24242
[ 9a) Data collection, Al Identification and classification, Smart sorting system, Recycling, 1+1+i+1+
] Resource recovery Monitoring and Optimizations 1+1
9b) Synthesis: Preparation of Alginate solution, Adding Calcium source, lonic Cross linking 5 i
Gel formation and washing N
Properties: (any four) ......oceeviinne s TENR 2
.......... |
G . . . . &
. ¢} e-waste collection and preparation, Microbial activation, Bio oxidation reaction, Gold
Liberation, Gold reCovVEry ottt cvi v v s s ]
R EaCHOTIN oo en oo sar i e T SN s o s i ——— 2
10a) Effeet of ¢ waste on the environment 3 |
: I Effect of e waste on human health....oovieiiiiiiiiiniiiiiiciieeene e, 3 |
|
105) Svnthesis !
; 1.Starting material: Plant washed, drying in room temperature, grinding
2.{)hmined Air dried leaves is subjected (o ultrasonic Extraction assisted at 150w for 30
mins and 45°C by
3.:]“0‘lhe Agqueous extract add Zinc acetate dihydrate at the pH of 10.5 with continuous
stirring h
4.heat in the water bath at 60°C and centriluse.
3. filter, was ipi i s
8. filter, wash the precipitate, dry and calcinated for 2 hours at 600"C to obtain Zn nano
particle. i
2 H

Applications: Any four.




Subjeet Title: Applied Chemistry for Smart Systems Subjecet Coderl BCHESTH2

i Ques :

L f‘\;‘g'xvnf;cr Solution

10¢) Synthesis with reactions ]

: . Glueose to Lactic acid, Formation of Lactide, Ring Opening Polymerization 1.3

| ‘ Properties (Any fOur) .cooooiiiiii e TR SR | 2
i Applications (Any four) ... oy L ——— 2

i tagistoal (Eval atlon)
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