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

SECTION A
1. Attempt all questions in brief. 02x7=14
Qno. Question CO | Level
a. Arrange the following molecules or ions in increasing order of bond | 1 | K2

length. O2, 02**& 022
feFTeae 313 AT 3T T ST oIETS & dod A H FARYd
102, 02+ +31R02-2

b. How many NMR signals are expected in each of the following |2 | K2
compounds —CHsCH2CH2Br, CH3OCHg3,

eafaf@a I & ¥ g3+ 7 ffda NMR &@edd 3afaa & -
CH3CH2CH2Br, CHsOCHs,

C. Why does part of a nail inside the wood under goes corrosion explain it? |3 | K2
SThaT & oY T hTel & HTIT AT HETROT AT @Y ST &, SHhT SATEAT
Y2

d. Why zeolite softener is not recommended for obtaining feed water for 4 | K3

high pressure boilers?

3T gaTd dIeRT & folT WIS 9Tl ITed adet & TolT for3fierse arFR
P ST T AET T Sl &2

e. Ethan (C2He )not forms polymer but ethene(Cz2H4) forms polymer why? 5 | K2
TYeT (CoHe) SEeIeh o161 STl offehad UANT (CoHa) SEoleh ST &,

Fr?

f. F2 is diamagnetic while O is paramagnetic, how? 1 | K2
F, Sfered & SR 0, I &,

g. Calculate the hardness of water samplecontaining impurity of Ca |4 | K2

(HCO:s3)281 mg/l. Give your answer in °F also.
Ca (HCO3)281 mg/I T 31RIEETAT dTel UTeil & T3 et Sl AT ehl ITOTAT

Y | 39T 3R °F H 8T |
SECTIONB
2. Attempt any three of the following: 07x3=21
fafaf@d & 9 15 A9 35 ifav:
Qno. Question CO | Level
a. Show the molecular orbital’s of HF molecule and calculate the bond 1 K2

order.HF 3{0] T 31T0TTdeh #haTTU fG@TU 31X FEeT She T IT0TAT Y |
b. | Among Hz, HCI, CO2, H20 molecules identify which will be IR active | 2 | K3
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and why? Explain the different type of vibrations observed in CO:s.
H2, HCI, CO2, H20 3Ui3it & & ygdlel foh ahlet AT IR FishT gRMIR
FIT? CO2 H ¢ IV fATHTT YhR o hUail hl cITEAT Y.

C. Explain why a pure metal rod half immersed vertically in water starts 3 | K2
corroding at the bottom.

TASIST o relt 7 el @ ety 9T A1 T3 =) & FAT Fgol T
g2

d. | Explain the Lime-Soda process of water softening. What are the |4 | K3
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)2=73; CaS04,=102;
MgCl2=95; MgS04,=24; Ca(HCO3)2=121.5; NaCl= 55.

Tl T 51XH et Sh aiTe-HIST TTshaT hT THASTSY | SH TTshaT & T
B 3R AT 82 10,000 #iieX Trelt & 39aR & oI 3aede e
3 et T AT Fr I7uTAT HE ST fa2evor 39 UK &

(TARIRITH/elIeX H): Mg(HC03)2=73; CaS04,=102; MgCl2=95; MgS04,=24;
Ca(HCO3)2=121.5; NaCl=55.
e. | What is conducting polymer? Which conducting polymer is generally use )5 | K3
in electronic touch screen. Give the Advantages and limitations of
conducting polymers.

HaTgeh Sgeleh AT §7? Solacioleh CuEshlel H THAIR U il &T
HaTgeh difelAR 39T T SITdT 82 JifelAX o Farele & aref AR
AT JdST

SECTIONC
3. Attempt any one part of the following: 07x1=07

AF=Tfei@d & @ fondll Ten 7eT 7 3T Sifar:

Qno. Question CO | Level

a. Illustrate any five principles of Green Chemistry and the give green 1 | K3
synthesis method for preparation of Paracetamol.

ER T Ta=TeT & fohegt Uiy FAgeidt & gofel shi 3R GTideTHrer
IR e & TIT g @Rewor fafe aqme

b. A XYzmolecule has a bond order of 2.5. Propose possible energy level 1 | K3
diagram with electronic configurations for this molecule, also explain its
magnetic character also.

Teh XY 30T ol §E1T he 2.5 &1 S 310] & foIT Selereliolen fdeard &
Y HATTIT ST TR IR T FEATT Y, S8 Yoehg TR b &Y
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4, Attempt any one part of the following: 07x1=07
fArIfaf@a # @ fordl Teh #1771 3T QTS
Qno. Question CO | Level

a. Asymmetrically substituted compounds having even number of |2 | K4
cumulative double bonds exhibit optical isomerism whereas compounds
having odd number of double bonds exhibit geometrical isomerism.
Explain giving proper reasons.

ARG ®9 & gfaeaiia Jiffie S aq d&ar # o gl aua
g &, 3iTTeeahdl JTSATHRSH UGTId Id & Stefh A T&AT H Gl
dieg arel AEe SAfATT FEAARSH JeiRid axd &1 3Rd &Rl
IdTd gU TISC HY |

b. Why Tetra Methyl Silane is used as reference in NMR spectroscopy? | 2 | K3
Give the number of 'H NMR signals-and their splitting pattern in the

following compounds: (i) (CHs)sCOCHs (ii) CHsCH(CI)CH2CI, (iii)
CH3COOH (iv) CsHsOH.

TATHIRTFSIEHUT H 2en Ausa @ & def & &9 & Fai
39T forar Sirar §? Aeaier@a Fiffst & 'H NMR Haar i g&ar

3R 357 TasmeTeT YesT (i) (CH3)sCOCHs (i) CH3CH(CIEH:CI, (iii)
CH3COOH (iv) CsHsOH.

5. Attempt any one part of the following: 07x1=07
AT & & Tl Teh 197 &1 3T ST

Qno. Question CO | Level
a. Discuss the construction and chemistry of charging/discharging of Lead | 3 | K2

Acid battery.

o3 tfas S & fAATor 3Rk aifSle/fReafSer & qarfas
gfafsrarait o ==t Y|

b. What are the constituents of cement? Discuss its manufacturing process | 3 | K3
with the mechanism of setting.and hardening of cement.

e & g a7 &2 Fe & ST 31K T g o1 frarfafer & arer

ST 0T Ifohar o Tt Y|
6. Attempt any one part of the following: 07x1=07
AFATTRT H & fordl Teh 1T &1 3R S
Qno. Question CO | Level

a. Explain the different parameters that are determined in the proximate | 4 | K4
analysis of coal. On burning 0.92g of a solid fuel in a bomb calorimeter,
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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.

P & Hpedd [Aeevor # FuRa v S arer AffeT Amcst
T STEAT F| Th g7 FARHT F 0.92 AH 3T ST STl ]
3300 UTH UTeAT ST ATGATH 2.42°C §G IAT| SHelIHIET HT STel AT
3R a7 Y T[T FEAT HAA: 385.09 IR 587.0cal/g Bl I ST A
0.7% BTS3ISTeT g, df 38T GCV 3R NCV &7 31071 |

How are scales formed in boilers? Discuss four disadvantages of scale
formation in the boilers. The hardness of 10,000 litres of water sample
was removed by passing it through a zeolite softener. The zeolite softener
then required 200 litres of sodium chloride solution containing 200 g/L of
NaCl for regeneration. Calculate the hardness of water sample.

1T # Tohel Hl &eTcl 82 SIeRT H Thol THATUT & TR FJhATEAT T
T FY| 10,000 T Tl & FAHeA HT HORAT &l fI3NeSe AFR o
TERT Y fohar arm| fSsiielse iFaR & eloieial & fow 200
IMH/AET NaCl JFT 200 #lex AfSTH FARTSS °iel T ITaeTeh
g1 | ITaiY 3 oT#sT ShT HoIRdT ol 1T i |

7.

Attempt any one part of the following:

afaf@a & O Fdr e 197 1 3R o

07x1=07

Qno.

Question

CO | Level

a.

What are organ metallic compounds? How is Grignard reagent prepared?
Give the reaction of CHsCH2MgBr with HCHO, CHsCHO and
CH3sCOCHs3?

3t enfeaes e & §2 e 31f@sds Fa IR fFar Sirar 872
CHsCH2MgBraht HCHO, CH3CHO3iR CH3COCH; & &1 wfafshar &2

What is Vulcanization of rubber? Write’down the preparation and uses of
(any three): (i) Nylon-6,6 (ii)-Bakelite (iii) BUNA-N (iv) Neoprene
Rubber (v) Teflone.

IS T TohallhI0T AT 82 (P15 die) I darr 31 3931eT ford: (i)
Nylon-6,6 (ii) Bakelite (iii) BUNA-N (iv) Neoprene Rubber (v) Teflone.
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