Printed Page: 1 of 4

R TR O AR Subject Code: BAS102

PAPER ID-310382
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2025-26
ENGINEERING CHEMISTRY
TIME: 3 HRS M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A

1. Attempt all questions in brief. 02x7=14

Q Question CO | Level

no.

a. | What are nano materials? How they are different from bulk materials? 1 K2
T Hefae T 81d &2 9 93 AR T HY 3T 8ld &2

b. | What is fullerene? Explain its structure and one important application. 1 K2
BHeRF F1 82 SUP! AT a1 Ue T SUarT 99|

c. | What is Plaster of Paris (POP)? How is POP prepared from gypsum? 3 K2
WReR 1% URY (POP) FT 82 fTeH ¥ POP ¥l IR ot SITelT 82

d. | A solution having concentration 5 x 10~* mol L™ shows an absorbance of 0.75ina | 2 K2

cell of path length 1 cm. Calculate the molar absorptivity (g).

5 x 10~ mol L' TigadT aTdl fae= T 3fa=iwur 0.75 €, 519 39 1 cm UY T8
el I H AT 7 IHIER 3{aRIT0T &HdT (&) T DIforg |

e. Show with the help of reactions, how scale formation can be prevented by Calgon | 4 K2
conditioning?

e Siftifharst o1 Terdl ¥ SHIST fb Bl ST gRI Wb
(scale) T AT Y AT o ol g

f. Explain when will the value of G.C.V.=N.C.V.? 4 K2
qugsy & foot uRfRufadl & Sovd fid T (GCV) &1 T Y S 7
(NCV) & TR 8ldl g

g. | What are polymer blends? Give one example. 5 K2
Polymer blends T %? Th 3alexul Eﬂﬁml

SECTION B
2. Attempt any three of the following: 07x3=21
Q Question CO | Level

a. | What are Liquid Crystals? Describe the types of liquid crystals. Explain nematic, | 1 K3
smectic, and cholesteric liquid crystals with suitable diagrams and examples.

fafers fopeed o & feifers fobeeell & YRl &1 aule Sifow | Fifes, Wides
Td PIACR® s fheed &I ST 3R U9 IaTexU Aied JHesy|
b. | Predict and analyze the "H NMR spectra of the following compounds: 2 K4
1. CH:CI-CH:CI
2. CHs;CH:0H
Explain the number of signals, splitting patterns (multiplicity), and integration for

each type of proton.

oo TS & 1 NMR g ) e ohk R iR
1. CH2CI-CH:CI

2. CHsCH-OH

TP UHR & Ui & fore Ryra ot e, fafd et @fee i
3R SERM TH=sU

c. | Describe the construction and working of a Galvanic Cell. Calculate the | 3 K4

equilibrium constant (K) at 25°C for the reaction:
Fe’+Ag'—Fe’+Ag

l|Page



Printed Page: 2 of 4

R TR O AR Subject Code: BAS102

PAPER ID-310382
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2025-26
ENGINEERING CHEMISTRY
TIME: 3 HRS M.MARKS: 70

Given: E® pesrea+ = 0.78 V and E%gi/a= 0.85 V.
Galvanic Cell T AT 3R SHRIYUTCRt JHARUI 25°C UR IGEINITER]
3if¥fopar & forg Aqed fRRI® (K) I1d HIfoTS:

Fe?'+Ag'—Fe’ +Ag
T TR B B besvrpeas = 0.78 V and E%xgag= 0.85 V.
d. | Define the Higher Calorific Value (HCV) and Lower Calorific Value (LCV) of a | 4 K4
fuel sample. In a bomb calorimeter experiment, the following data were obtained:
Weight of coal = 0.896g, Weight of water in calorimeter = 2590g, Water
equivalent of calorimeter = 3500g, Rise in temperature of water = 2.592°C,
Cooling correction = 0.040°C, Acid correction = 50cal, Fuse wire correction =
20cal, If the fuel contains 6% hydrogen, calculate its LCV, assuming the latent
heat of steam = 580 cal/g.
Fuel sample T Higher Calorific Value (HCV) 3R Lower Calorific Value (LCV)
D! gRHIYT BT T s HarHeR W # Fafifad Ser o g
DI BT HR = 0.896g, PARMIER H TF BT UR = 2590g, HARTHIC BT T
AJA = 3500g, U & d9HM F gfg = 2.592°C, BIHT BRI = 0.040°C,
RIS XA = 50cal, TS TR HIGA = 20 cal, G T4 T 6% BESSH &,
aLcv ATd W, latent heat of steam = 580cal/g HIHR |
e. | Discuss conducting polymers and biodegradable polymers with respect to their | 5 K3
preparation, properties, and applications. Evaluate their importance in modern
industry and environmental sustainability.
Conducting polymers 3R Biodegradable polymers & IR T 9arsy, 3d ?P:ﬂﬁ,
T SR IUANT Algd | 7P MYFAD I IR yafaRvia RRar § 7gd &1

|

Hedich HifeTy
SECTION C

3. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Draw and explain the molecular orbital energy level diagrams of homonuclear 1 K3

diatomic molecules such as Nz and O.. Predict their bond order and magnetic

behavior.

N2 T4 0, S YHURHATG fg-TRATIE SHU[3T & U HIEHT SHoll WiR

3RW TV UG FHIASTY| S 8¢ HhH (Bond Order) TUT GBI T[0T b1

HiqsgaTut SISl
b. | Describe the synthesis of Paracetamol by the conventional method and by the 1 K3

green chemistry approach. Compare both methods highlighting the advantages of

the green route.

& =AYl &1 URUR fafd qar I B senfya fafer

19U Pifo | g1 fAfET o1 a1 HRd §U FH e & ary gaizul
4. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Explain the elementary idea of IR spectroscopy. Analyze how different functional | 2 K4

groups are identified using IR spectra. Which of the following molecules will

show IR absorption spectra and why? Ha, HCI, CO2, H20, CH4, N2
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IR W kb Ul B URIYD STYRUN ] HIART IR W] D JGRI
Y i Sl Tg! 3 tgam &1 Ry S| Fakfda ¥ 3
DIF-H A U] IR AR TaeT T iRid BT 3R @17 Ha, HCI, CO»,
H-0, CHs, N>

Analyze the basic principles of UV—Visible spectroscopy. Explain its simple
applications in structural determination and quantitative analysis. Explain why
1,3-butadiene possesses a higher Amax value in UV—Visible spectroscopy
compared to ethane.

UV-Visible TACIDIUT o Tl Riicll o1 fazavur 1o | TR
1e/iRo1 Td T faRaivor § 39 W IudN 9Hesy | SHesy &
1,3-9CTS1889 H UV-Visible TACRBIU T Amax HTH TIF D1 o1 1
31fer ot gran gl

Attempt any one part of the following:

07x1=07

Question

CO | Level

With the help of a neat, well-labeled diagram, explain the of mechanism
electrochemical (wet) corrosion of iron in:

(1) neutral or alkaline medium

(i1) acidic medium

TS AT, 313 e I 09d adl SIIUTH $ HGq I, dlg &
SAACID A (M) HERUT D1 Ufohar &1 THgd:

(i) ¢ a1 &Ry ATy o

(ii) AT A1emy |

Explain the hardening and setting process of cement. Discuss the chemical
reactions involved, difference between initial and final setting, and factors
affecting setting time.

HiHe & graf-T 3R JfT ufesar &1 THaSTI 399 g4 dTelt IS
ey, IR SR sifaw AT # Sfar 3R AfTT THg oI yuIfad Fa
I HRPT R 9 DI |

Attempt any one part of the following:

07x1=07

Question

CO | Level

Compare ion exchange process with the zeolite process for water softening.
Discuss advantages, limitations, and industrial relevance of each method.

e Dl GAH 91 & e ion exchange UfohaT 3R zeolite WichdT B NEI
PIfSTY | YA fafer & ey, Wt $fR Shenfies Aged w =rf Fifsm|

Write the different chemical reactions taking place in soda-lime process. A
sample of water on analysis give following result: Analysis of Raw water: Ca
80 mg/l; Mg*?*=24 mg/1, CO, =33 mg/l, HCO' = 132 mg/1, H = 10 mg/l &
NaCl 4.3 ppm, OH™' = 34 mg/I. Calculate the Quantity of lime (74% pure) and
soda (92% pure) needed for softening 50000 L of water.
rST-arsH Urd H g el 31erT-31e7 hffrebet Rue=r fRag | urit &t
Yud & TATIRIY F q Tl el ol Uit &1 TAITIRI: Ca'? = 80 mg/l;

+2_
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Mg =24 mg/l, CO, = 33 mg/l, HCO™ = 132 mg/l, H+ = 10 mg/I 3R NaCl 4.3
ppm. , OH™' = 34 mg/1. 50000 TR U &l T B &b [e1T TRERT T (74%
I[S) 3R IS (92% ) B AG DI TUET R

Attempt any one part of the following:

07x1=07

Question

CO | Level

What are organo metallic compounds? Discuss the preparation of Grignard
Reagent. Predict the final product obtained when C,HsMgBr reacts with
(1)HCHO (ii)) CH3CHO (iii) (CHs), CO?

e Aefere HuTds 1 Bd &2 s Rusie s 3 faftr R ==f X1 919
C2H5MgBr FHfRad & |y Ruge Rl § df fie aret sifad disee @1

3{HM TIE: (i) HCHO (ii)) CH;CHO (iii) (CHz), CO ?

Give the preparation, properties, and uses of the following polymers:
1. Dacron (Polyester)
2. Bakelite (Phenol-Formaldehyde resin)
3. Nylon-6,6 (Polyamide)
Explain their industrial significance and typical applications in daily life.

FafaRad Gifer Rl &1 qaR, 701 3R SUANT 98U
1. Dacron (Polyester)
2. Bakelite (Phenol-Formaldehyde resin)
3. Nylon-6,6 (Polyamide)
g 3R ¢ Sita | SUIRT B GHSRT|
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