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B. TECH.
(SEM I) THEORY EXAMINATION 2022-23
ENGINEERING CHEMISTRY
Time: 3 Hours Total Marks: 70
HHT: 03 TUS qeIte: 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.

qe: 1. 9 e BT IR ARTT | fedl ued W, mavad ST &I Seord 7 B @
Rerfa § Iugad Se1 w@a: AFaR 999 Bl A DN |
2. U1 B IR o g GAUrgar Bl arun, Ui wrar ferdr fFdl ud Ui
@1 ff3a AT &1 gAnT AT S Hedrn 2 |

SECTION A

1. Attempt all questions in brief. 2x7=14
1 ol ueat @1 dadw F SR AR |

(a) On the basis of MO theory calculate the bond order of NO. Will NO be
paramagnetic or diamagnetic?
MO RIGId & 3TUR TR NO P Y DITC P TUFT DITOTT | NO STIHD T g1 AT
PIGEISEIRE

(b) What are Chiral Drugs? Give examples of Chiral Drugs.
fora s A & fora SiwfE & SargRu i)

(c) Give important applications of electrochemical series.
faqyd T & P Heayul Sy farau|

(d) A water sample is found to contain 40.5 mg/L Ca(HEO3),; 14.6 mg/L
Mg(HCOs),; 22.2 mg/L CaCly; 24 mg/L MgSO4 (and” 18mg/L NaCl.
Calculate the temporary and permanent hardness of the water sample.
T U & 994 T 40.5 mg/L Ca(HCO3),; 14.6 mg/L Mg(HCOs),; 22.2 mg/L
CaCl,; 24 mg/L MgSO, and 18mg/L NaCl Uranamr | urft & T3 &t st 3fR
R BRI b1 T B |

(e) Discuss the preparation and uses of PTFE.
PTEE &1 fafor gfesan ofR Iuaitl iR 9= &l

(f) How does Gross Calorific Value differ-from Net Calorific Value?
T&d HAR! T, Y Rt T F HH I gt g2

(g) What are Chromophores and ‘Auxochromes? Give examples.

PHIHIBR 3R MDA T 32 TIE0 1|

SECTION B

2. Attempt any three of the following: 7x3=21
o 3 9 frd 9 gl @1 SR ARy |

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

Il UeR & 5d foreed! &1 aui sifoy | firfers foved & srguanT &R Taf & |



(b) What is Atropisomerism? Give five examples of compounds showing optical
isomerism in the absence of chiral carbons.
TSIUARSH 21 3 HIER IS b1 SUrRUT # Yepi e FHTquad! &= a1t dffiee!
& Ul IR0 i
(c) Explain the setting and hardening of cement with relevant chemical reactions
involved during the process.
fsha & SR e UrifiTes Iprafes wfafshanaii & Ay Hieie o AT 3R HaRar
! RAT B |
(d) Explain the stages involved in production of biogas from cattle dung. Compare
the impact of use of biogas and coal on the environment.
TeR Y STRIE o Iedte H A RN b1 SRS B | TafaRur R TN 3R Hiad
& SUANT Y BH a1 YT BT gaT DIt
(e) What are organo metallic compounds? Discuss the preparation of Grignard
Reagent.Predict the final product obtained when C,HsMgBr reacts with
(i) HCHO (ii) CH3CHO (iii) (CH3),CO?
Y enfeaes aiftes o &2 Brns siftrertes o fAmfor ufssar o ==l #31 ¢,H;MeBr &
1Y Uit ohd1 B3 TR I g4 aTet 3 IeTg b Hidwraroft e
(i) HCHO (ii) CH3CHO (iii) (CH3),CO?
SECTION C
Attempt any one part of the following: 7x1=17
1 4 ¥ 5 1 99 &1 SaR S |
(a)  Describe the structure and applications of Graphite and Fullerenes. Explain the
reasons for electrical and lubricating properties of graphite.
Yp1ge 3R BerRl- B G SR, U b1 qui ST w13 F dgd Ud Bgd o1
P HRUI B IR I
(b)  What are Carbon Nano Tubes? Discuss the applications of nanomaterials.
HTa 1 oF T 82341 IIA B Sy WR = B |
Attempt any one part of the following: T7x1=17
o 3 9 frdl U@ ge &1 IR QY|
(a) Why is TMS used as an internal standard in NMR spectroscopy? Two isomeric
compounds A and B have molecular formula CyoHj4. The '"H NMR spectra of
these isomers gave the following data:
Isomer A: 6 1.30 (9H,s); 6 7.28 (5H, s)
Isomer B: 6 0.88 (6H, d); 6 1,86 (1H, m), § 2.45 (2H, d); 6 7.12 (5H, s)
Giving reasons assign the structures for the two isomers.
NMR WaRH B HfdRke AFE & &0 H TMS ST IGART 3 a1 ST 82 & THraadt
Tfies A TUT B BT 3R C,oH,, B 1A SMEHE & 'H NMR Weet 3 Fferaa et faa:
STSHMR A: § 1.30 (9H,s); & 7.28°(5H, s)
TSR B: § 0.88 (6H d); 81,86 (1H, m); $ 2.45 (2H, d); 8 7.12 (SH, 5)
PHRU gald §U &l gHEISr %mwmaﬁmﬁuhmﬁﬁu|
(b) (1) Explain the basic principle of IR Spectroscopy. What is the significance of

Fingerprint region in IR spectroscopy?
(ii) Identify the chromophoric groups present in cyclopentene, toluene,
butanone and methanethiol in UV spectroscopy.
(i) 1R®?@5‘fq°f$ﬂgrﬁ@aﬁwﬁ| IR WaeRe I § fhRflic &3 w1
Hed &7
(i) UV WaErRDId #, Fsaate, Tris, sge SR AR H Hieg SHbING
g N TgaE B |
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Attempt any one part of the following: T7x1=17
o 4§ 4 el v g T IR A |

(a)  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?
SHTRISH & ST GRT VRN & faggd IS Rigid &1 fhanafy &1 =i i
Y ST R et o1 Smgfel o g o1 o gura a3 fEomg gR1 of &1 58 &1
foar o g o2

(b)  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?

TS 3R FUSH U1 AU F T 3R IR T B | AT 3R SAFC IR Bt
el 1 SaTe P 1 BN, AT T B AT PR YR TF AR e B agae
Td & IR & ATeaH § TR 3t ue Biet e I o fear s

Attempt any one part of the following: 7x1=17
1 4 9 5 1 o9 &1 SaR Qe |

(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(HCO;),=73; CaS0,=102; MgCl,=95; MgS0,=24; Ca(HCO;),=121.5;
NaCl= 55.

ST & JgohRUl B reNarge uishdT &) TREST | 39 Ufhar & iR AT o1 82
10,000 Tex U & IUAR & o Smawaes I 3R WS BT AT Bt 0T B FoTgepT

=0T 39 TR § (mg/L H):
Mg(HCO3),=73; CaS0,=102; MgCL=95; MgS04=24; Ca(HCO;),=1215;
NaCl= 55.

(b)  Explain the different parameters that are determined in the proximate.analysis
of coal. On burning 0:92g 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.

FIgd & Miegae fazaw # Fyifa faftd Auds o amen it Te 90 SRR &
0.92 ITH 31 $¢ Fa™ TR 3300 ITH U BT araH 2.42°°C §¢ SdT 8 | PARIHICR BT
el edieh 3R U1 & I ST AT 385.0g 3IR.587.0 cal/g & SRS g1 TS SerT &
0.7% BTZSIoM &, A1 3% GCV 3R NCV B U3 |

Attempt any one part of the following: 7x1=17
1 4 9 50 1 T &1 SaR ST

(a) (i) Differentiate between Chain Growth and Step Growth polymerization.
(i1)Outline the process of'vulcanization of rubber. Describe the preparation,
important propert1es and uses of Butyl rubber or Kevlar.

(i) G qfet SR TROT g, Sgerep  SieR TE ST
(i) m%WﬁmﬁwWW| CTSd TR TT IR $I JaRY,
Tgyuf o7 3R ITTNT T quid B |

(b) (i) Differentiate between Thermosetting and Thermoplastic polymers.

(i1)Giving examples write a brief note on conducting polymers.
(i) AT SR yHfEReds UiferR & o9 iR H |
(ii) ITcTD Sgeih] IR IaTeRUT &d gu Ueb Hféra fewft fefeu)




