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BTECH
(SEM I1) THEORY EXAMINATION 2023-24
ENGINEERING CHEMISTRY
TIME: 3HRS M.MARKS: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1. Attempt all questions in brief. 2x7=14

a. Compare and arrange the following in the increasing order of stability: O, O,", Oy
fAFafaf@d & qoer Y 3R R & Jed HA # gafeyd :X: 0, 05,
Oy

b. How nanomaterials are different from bulk materials?
AATHCRTS Ak FrAEN & g TR et 82

C. What is the selection rule for the molecule to show NMR spectrum?
319 a@RT NMR Tered &elfel & folv =aer foge oar g2

d. Explain, which one will exhibit higher value of Ama in UV/Visible spectra of

CH3COCH3and CH,=CHCOCHs.
Tose ST foF CH3COCH; 3R CH,=CHCOCH; & UV TUSFEH H Ao T 3T
AT HiT YeiRa |

e. Calculate the EMF of the Daniel cell at 25°C when the concentration of ZnSO, and
CuSQ, are 0.001M and 0.01M respectively. The standard potential of the cell is 1.1
Volt.

5°C X sfager ¥ fir EME &I 30 ¥ SId ZnS04 3R CuSO4 & Figdr
HHAA: 0.001M 3R 0.01IM B AT T AT [THT 1.1 dlee &l

f. Show with the help of reactions, how scale formation can be prevented by Calgon
conditioning?

HAAFRATST Fr FgradT & T@ o Foplid HERMHT GaRT Fhel AT Hr
HE T ST FohdT &7

g. Classify polymers on the basis of tacticity (stereochemistry).

TORMEFRL F YR R SR P afia w

SECTION B
2. Attempt any three of the following: 7x3=21

a. What are the Anisotropic crystals?(How it is classified on the basis of temperature?
Also give important applications.

AT Fhecer Fa1 &7 A & IMUR W 3o H& ol rar smar
©? 58 Agcaqul eqaAiar sf gard|

b. Explain the Absorptionand Intensity shift in the UV spectroscopy and support with
examples. Illustrate, the effect of polar and non-polar solvent on © - «* transition in
acetone?

AT FAFSIERIYT A 3aMVOT 3R Aol Sgelra Sl sqredr w3’ 3ergon
& WY FAYA HY| THEA & 7 - o HheAUT W YT 3R IR faemas
F THT FT TASC H?

C. Explain the mechanism of Hydrogen evolution and Oxygen absorption with the help
of electrochemical theory of corrosion. Explain noble and sacrificial metallic
coatings for preventing corrosion.
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HEIRUT & fdegd-tarafaeh fetid & Geraar & gl fde 3R
3iTerdiota 3raenyoT fr fRaTfafer A carear &Y TEIROT & Al & o
3chse 3R dfclereT 1 Hifesq H carear H|

d. Illustrate the principle and working of the Zeolite process. A zeolite softener was
regenerated by passing 50L of NaCl solution having strength of 40% of NaCl.

Calculate the hardness of water if 20000L of hard water was softened by using this
zeolite.

fSr3tierse afshar & Rgwuid 3R &7 & AT T 501 NaCl aver 7 40%
NaCl &1 2rferd STefeht fo3ilellse AIFeR &I Yoliida fhar arr| Ife 58
fHA3MNeTSe FT 3TART Feh 100001 FAR Glail &l XA foham arar ar greir &hr
FORAT FI VAT F|

e. Illustrate the preparation of Grignard Reagents and predict the final product obtained
when C2HsMgBTr react with (i) HCHO (ii) CH3CHO (iii) (CHs).CO.

s 3if@edar I Il & guia & 3R CHsMgBr (i) HCHO (i)
CH3CHO (iii) (CH3).CO & @ty 9fafehdl & W e 3ifdd 3cdrg i
sTiasgaroflt Y|

SECTION C
3. Attempt any one part of the following: 7x1=7
(@) | Draw the molecular orbital diagram of NO and N, molecules. Calculate their bond
order and predicts theirmagnetic behavior.

NO 3R N2 3703il &t 3orfaeh el 3NW §eA1U| 3oieh & haA I 0T
Y 3N 3o Gahg eFaEN T Hasgaron Hi|

(b) | Discuss any FOUR principles of Green Chemistry. Explain the conventional and
Green route synthesis of paracetamol.

gRa W & gl IR Rcgurdl W Tat &, WffedAe & aRaRe 3R

gRa AT deevor Fr carEar |

4, Attempt any one part of the following: 7x1=7

(@ | Comment on any TWO of the following:

Q) Lambert- Beer’s Law (ii)Molecular vibration (iii)Shielding and de-
shielding effect.

ffaf@a 7 & gl ar W feouol i
(i) eFgc-R &1 e (ii) 3morfae &ae (i) IRReror 3R fA-afRReor
Y

(b) | (i)Why Tetra Methyl Silane is used as an internal indicator in NMR spectroscopy? A
compound have molecular formula C1oH14. The H NMR spectra of the molecule gave
the following data:

A: 8 1.30 (9H, singlet); 6 7.28 (5H, singlet)

Giving reasons deduce the structures for the molecule.
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) &eT fRuse e & 39IRT TATHAR TUFEERIdT H ATdRe dohds &
® # Fr AT e §2 AR & 3ofaE g CuoHu §1 3] & HENMR

T A fArafaf@a ser e

A: 6 1.30 (9H, singlet); & 7.28 (5H, singlet)

PROT & §T AT T TIGAT FT IHefAT M|
(i)How many NMR signals are expected in the NMR spectra of ethanol in aqueous
condition? Explain their splitting.

(i) STel T 37/aET H YTl & NMR TaecH H fohdel NMR Heha 31dfaTa
&2 3cdch fAHTSIT 1 earear fifaw|

5. Attempt any one part of the following: 7x1=7

(@) | Differentiate between primary and Secondary batteries? Discuss the various reactions
involve during the charging and discharging of lead storage battery.

TrgfAe AR gfadae STl & a9 3HaR Td8T? oS TEReT Sedl & dTfatr
3R BEafohr & e g arelr Affiea gfafshansit w o=t fifaw|

(b) | Describe the various steps involved during Portland cement manufacture by rotary
kiln method. Explain the settingsand hardening of cement with relevant chemical
reactions involved.

Iy 71 Ay g@rr_gice’s deie A#ATT & ek enfAe faffiesr =Rom &
guid HY| e JEEEe gfafeanst & arr dee & afdr 3R aea
gl I cIrEar HY|

6. Attempt any one part of the following: 7x1=7

(a) | Explain the principle of water softening by lime — soda process. Calculate the amount
lime and soda required for 100,000 L of water containing the following salt: Mg?*=

48 ppm, Ca*" = 120ppm, FeS047H,0 = 139 ppm; CO,=88ppm, NaNOs = 8.9ppm,
HCO3 =122 ppm.

AT-HIST UIshaT @RI STeT T Fg Tolld & feUid H TS| Hefafad
Heh gd 100,000 fieX Ul & [T 3iTaegs g 3R GisT & A= A
AT L Mg?'= 48 WU, Ca®t = 120 WU, FeS0..7H,0 = 139 Hdiua,
C0,=88 Wrdiva,, NaNO; = 8.9 WdIva,, HCOy = 122 didiua |

(b) | With the help of a neat diagram; explain the working of Bomb calorimeter. A sample
of coal contain C=91%, H=6%, N=2% and ash=1%. The following data were obtained
when the above coal was tested in bomb calorimeter:

Weight of coal burnt=.0.97 g

Weight of water taken= 800 g

Water equivalent of bomb and calorimeter= 2100 g

Rise in temperature= 2.48°C

Fuse wire correction = 12.0 cal

Acid correction=58.0 cal

Cooling correction=0.015 °C

Assuming that the latent heat of condensation of steam as 587cal/g, Calculate gross
and net calorific values of the coal.
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T AH-GW NG H TR @, 97 heilidAleT 1 SRyl & e
H| PIIA & Th AT H C=91%, H=6%, N=2% 3 T@=1% B I« IR
IS T TG FH7 HARAR # fohar 327 o fFeafaf@d ser area g
STellT 97T el &M dofel= 0.97 ATH

foram 9/ m 91l 1 geter= 800 ATH

7 3N FAHI & & qleil= 2100 ITH

A # gefar= 2.48°C

TS dRR FUR = 12.0 Helly

TfAs FUR= 58.0 Helkr

et gurR= 0.015°C

Tg AT §U T 1T & Fuedld fY T FSAT 587 HARNAH g, RIS F

Tehel 3 Yets el ATl &l 0T |

7. Attempt any one part of the following: 7x1=7
(a) | Give preparation, properties and applications of following polymer:

Q) Neoprene (ii) Terylene (iii)-Nylon 6,6.

fAFATafea sgerh 1 Ry, T AR I T8
(i) foashr (i) el (i) sirzrelieT 6,6.

(b) | Classify the conducting, polymers and explain its different types also. Mention its
applications also.

JATgehI Uifole sl qafichd Y AT g fAffieet JrRT A it HHAST|
g AT o S|




