Printed Pages: 03 Sub Code: BAS- 102
Paper 14: [ 253018 ] RotNo. (T LT L[ LT[ TTTT]

B. TECH.
(SEM ) THEORY EXAMINATION 2022-23
ENGINEERING CHEMISTRY

Time: 3 Hours Total Marks: 70
THT 03 HE qurieh: 70
Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A

L. Attempt ail questions in brief. 2x7=14
e e st @1 wig ¥ I )

(@) On the basis of MO theory calculate the bond order of NO. Will NO be
paramagnetic or diamagnetic?

MO RIGId & SR W NO i 3HTeY SIS BT T BT NO SHgwb g g Al
afieEsta:

(b) What are Chiral Drugs? Give examples of Chiral Drugs.

e s & e sfiefimt & Iemswor i)

(¢) Give important applications of electrochemical series.
fagga IR 4 & Hgayul ST fRau)

(d) A water sample is found to contain 40.5 mg/l. Ca(HCO3),; 14.6 mg/L

Mg(HCOs)y; 22.2 mg/l. CaCly; 24 mg/lL MgSO4 and 18mg/L NaCl.
Calculate the temporary and permanent hardness of the water sample.
U@ UM & 93 J 40.5 mg/L Ca(HCO2)z; 14.6 mg/L Mg(HCOz)y; 22.2 mg/L
CaCly; 24 mg/L MgSQ, and 18mg/L NaCl gr 7y | Uit & T @t it ok
QIR FERAT BT B

(e) Discuss the preparation and uses of PTFE.
PTEE &1 Pafor ufgran iR Suditf o aef @3

() How does Gross Calorific Value differ from Net Calorific Value?
T Bt T, & dald 79 3 & i3 g 82

(2) What are Chromophores and Auxochromes? Give examples.

FAER AR HfHH T8 IIET

SECTION B

2. Attempt any t/iree of the following: 7x3=21

e 4 8 ey 9 vl @1 Ier Sifeg

(@) Describe different types of liquid crystals. Discuss the applications of Liquid
crystals.

A v & & freel @1 aufA Sifon s fred & srguan! R adi &)



3.

(b) What is Atropisomerism? Give five examples of compounds showing optical
isomerism in the absence of chiral carbons.
TSITORAIARTH 1 87 Plxal I &t SFUiRUS J UpiiRe SHGaadl a2 arel Afirepf
& Oid IaTg 0T S|

(¢) Explain the setting and hardening of cement with relevant chemical reactions
involved during the process.
gferan & SR e URiffTes T ulafesansit & @y diie &1 e ok FoRan
o AT D

(d) Explain the stages involved in production of biogas from cattle dung. Compare
the impact of use of biogas and coal on the environment.
MR T TR & IdeH & e 9o &l e Sifee| gaigeor iR SEiy iR &ae
& IUANT H §IH alcl WHIE &I a1 direg)

(e) What are organo metallic compounds? Discuss the preparation of Grignard
Reagent.Predict the final product obtained when CoHsMgBr reacts with
(1) HCHO (i1) CH2CHO (ii1) (CH1),CO?
ST dfrep o= &2 s sifiyesdes 1 Ao uftean uz ==l ®91 C,HMgBr &
J1Y Ui fehan 3= IR UTd g1 ardl 3ifery Sare &t wigsramf e
(1) HCHO (i1) CH2CHO (ii1) (CH2),CO?

SECTION C
Attempt any one part of the following: Tx1=7
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(a)

(b)

Describe the structure and applications of Graphite and Fullerenes. Explain the
reasons for electrical and lubricating properties of graphite.

AprEe IR PO B TG SR HIUE @1 qui- BIRTTI b= & degd Ud Few ol
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What are Carbon Nano Tubes? Discuss the applications of nanomaterials.

I =) =& T &2 39 W F HFuhrT R gl Bl

Attempt any one part of the following: Tx1=7
fre1 & & 5 & we &1 o g

(@)

(b)

Why is TMS used as an internal standard in NMR spectroscopy? Two isomeric
compounds A and B have molecular formula CoH,4. The '"H NMR spectra of
these isomers gave the following data:
Isomer A: & 1.30 (9H.,s); & 7.28 (5H, s)
Isomer B: 8 0.88 (6H, d); & 1,86 (1H, m); 6 2.45 (2H, d);  7.12 (5H, s)
Giving reasons assign the structures for the two isomers.
NMR Weeredl § sfiaie oMo & & d TMS &1 U & far s 82 < gaaast
T A TUT B BT HUET C,oH,. 81 37 AHTSEHS & 'H NMR Rae 3 Fafarea 3o fe:
AT A: 6 1.30 (9H.s); 8 7.28 (5H, s)
SSHER B: § 0.88 (6H, d); 8 1,86 (1H, m): § 2.45 (2H, d); § 7.12 (5H, s)
PRU Faid gu & JOaafadl & o Sxaret @1 fufor S
(1) Explain the basic principle of IR Spectroscopy. What is the significance of
Fingerprint region in IR spectroscopy?
(i1) Identify the chromophoric groups present in cyclopentene, toluene,
butanone and methanethiol in UV spectroscopy.
(i) mﬁg@wﬂﬁ%w%@aﬁwaﬁl [R Weg b Ut # fbTRitie & o1
Hed g?
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Attempt any one part of the following: Tx1=7
e 4 ¥ fre vo we @1 Swr difvig |

(@)

(b)

Discuss the mechanism of electrochemical theory of corrosion by absorption of
oxygen. What effect will increased oxygen supply have on such corrosion?
How can corrosion be minimized by proper design?

HRfoH & T g3 G4 & Agga Turfe R @1 rafafy &t =af $ifem
T8 ST W sfieriteH 1 omgfd 4 3fE &1 @ nua gamm SR S+ er1 S o) 38 &
feran S gad1 87

Discuss the differences between anodic and cathodic metallic coatings. Explain
the processes of Galvanizing and Electroplating? What will happen if an iron
ship travelling in the sea is attached through an insulated metallic wire to a
small sheet of magnesium?

IS ® AR FYIfSE ufGe AU & dig sid= Uz 9ai H| Teashon IR saae e o
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Attempt any one part of the following: T7x1=7
e 4 9 f5eh v we &1 IR dife)

(a)

()

Explain the zeolite process of water softening. What are the advantages and
limitations of this process? Calculate the amount of lime and soda required for
the treatment of 10,000 litres of water whose analysis is as follows (in mg/L):
Mg(HCO3),=73; CaS0,=102; MgCL=95, MgS0,=24; Ca(HCO:),=121.5;
NaCl= 55,

oIt & g & fsiiarge ufethm &) Sasu| 39 uigh & ary iz il am 89

10,000 TeR U & IUER & 1T STage I SR FIST &1 T @ 0T 3 o
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Mg(HCO1),=73; CaS04=102; MgCl,=95; MgS04=24; Ca(HCO:),=121.5;
NaCl= 55.

Explain the different parameters that are determined in the proximate analysis
of coal. On burning 0.92¢ of a solid fuel in a bomb calorimeter, the temperature
of 3300g of water increased by 2.42°C. Water equivalent of calorimeter and
latent heat of steam are 385.0g and 587.0cal/g, respectively. If the fuel contains
0.7% hydrogen, calculate its GCV and NCV.

Sl & iieae [eiyor § My [ia Aucs & e @iy | Ue 59 daniiie 3§
0.92 UrF 319 SYF SeE U 3300 UTH Ul &1 agHE 2.42 °C 96 OdT | haRiEeR &1
S gegier SR HIT & T FHE HA 3835.0¢ IR 587.0 cal/g F RER 1 I ST H
0.7% BTSSIoF 8, d 39 GCV 3R NCV &} U1 &3 |

Attempt any one part of the following: 7x1=7
o d 9 fft to ue &1 IR AR

(a)

(b)

(i) IS P TepAIBI

(1) Differentiate between Chain Growth and Step Growth polymerization.
(11)Outline the process of vulcanization of rubber. Describe the preparation,
important properties and uses of Butyl rubber or Kevlar.
(i) ﬂlﬂmq@\}ﬁ?ﬂwg@ dg b H Sfd3 Wy Hifeiy|
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(1) Differentiate between Thermosetting and Thermoplastic polymers.
(11)Giving examples write a brief note on conducting polymers.
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