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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. 2x07=14

Q no. Question CO | Level

a. Is it possible to achieve 100% waste-free chemical manufacturing? If not, what | 1 1
are the limitations?

T 100% SURM-Tod INEH® fafafn o w1 ¥4g g2 afg
T, @ 9 F® ge

b. Why do some cholesteric liquid crystals reflect only certain wavelengths of | 1 2
light while others do not?

PO PR fifhs fbed U 31 Fad o3 0 e B &l
H WEfdd o=d & &b 3= T2

c. Can a molecule be chiral in one environment but achiral in another? Provide a | 2 1
theoretical example.

T B U TH iRy & RRA & Iobdl 8§ AfbT g arararul
H ffERA B bdl 82 Us Jifdd 360 UaH .

d. Can corrosion occur in the vacuum of space? If so, under what conditions? 3 2
F1 iRy & fafd # demu @ wear g2 e g, @ A
Rl d?

e. A dry cell battery loses charge even<when not in use. What fundamental | 3 2
chemical processes lead to its slow degradation?

S I 9 Iw H F g9 W ot 3 @ 31 odE @
TaYd IS ufhad 396 Y &R0 T HRU T 82

f. Which type of water contamination- chemical or microbial- is more difficult to { 4 5
remove? Justify your answer.

P9 UPR &1 od IUguUl - IEEMASG AT el - G Bl
3P B3 82 9 S| P Siud g+

g. Why can thermosetting polymers not be reshaped uponp heating, while | 5 2
thermoplastic polymers can?

B TH P W AOR HBR I gl e o
Fhdl, Seih YHRES UIHR $1?
SECTION B

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

Q no. Question CO | Level

a. If a bulk material is optically transparent, will'its nanomaterial counterpart also | 1 5

transparent? Justify with example.
Uﬁﬁéwmmm% a‘rwwﬁnﬁﬁuaw&l
ft TRERA grTT? Ue IereRvl Afed g Sifor|

b. Two enantiomers of a drug have different half-lives in the body. Explain the | 2 2
biochemical basis for this phenomenon.

UHh a1 & & TACIMR &1 YRR H S-Sl S gl
gl 9 oAl & U 99 IWHAS YR $I AR B

c. How can the 12 Principles of Green Chemistry be applied to cement production | 3 3
to reduce environmental impact?

QORI UHTd Bl HH B4 & U R W faiE & 12
Rygidl &1 Wi IdeT & &9 an] fdar o I&dr 82
d. Why is natural gas preferred over coal for power generation, even though coal | 4 2
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is more abundant? Two coal samples have identical fixed carbon content but
different volatile matter percentages. How will this affect their combustion
properties?

faoicht Sared & fou dlgd @) ga # wiefae T & wrufiear
F & oIt g, e eI e TR AE # Iuds g7 diad
& & T B ogEE [ sed 9l dfed sia-se SRR
e ufaed €1 W9 IFd g O R T UYIG TSR

Discuss the primary degradation mechanisms that affect polymer stability in
different environmental conditions.

TS &RUT Al W FEl B o foftd waiaRoi oRfRufeat o
g RRAT B UHIRd Hd © |

SECTION C
Attempt any one part of the following:

07x1=07

Question

CO | Level

A hypothetical molecule X, has a bond order of 2.5. Propose possible charge
states or electronic configurations for this molecule.

TH DHIAHD T X, & &Y HH 2.5 g 39 (U & forw Fuifad
A ARITE 1 geiae-ep o=y yxarfdd &3l

Given that paracetamol can be synthesized)via both conventional and green
routes, what challenges exist in fully replacing the conventional method with
the green method?

78 3@d gU & WReriad & uRuRe iR gha < @mf @
Al far o gear 3, URURe ffy o sha Oy 3 oft ws
¥ g | F gl ANg 82

Attempt any one part of the following:

07x1=07

Question

CO | Level

How can a combination of UV, IR, and NMR spectroscopy. be' used to
determine the structure of an unknown organic compound? Illustrate with an
example.

foft s wefe dfe ot Waw Fuikd 7 & o gdt,
IR 3R TATHIR WD & TIIoH HT ITINT &9 fasar o
IHdl 87 TP IR0 oy WY P |

A compound has the molecular formula CsHsQ-. It-shows a singlet at 3.8 ppm
and a quartet at 1.2 ppm in its 'H NMR spectrum. Predict its structure and

justify your answer.
Qaﬁu%tmw&mmaacmsozm%ug&mﬁw NMR
Weer ¥ 3.8 OOt R 6 Rfe R 1.2 difity m w
Ppel AT 31 ITB AT Bt Ui B 3R 30H IR BT
it Rig &L

Attempt any one part of the following:

07x1=07

Q. no.

Question

CO | Level

Why does Portland cement contain both tri-calcium aluminate and di-calcium
silicate, even though their hydration rates are vastly different? The hydration of
cement releases heat, yet adding excess water weakens concrete. Explain the
paradox.

Uicde W ¥ gR-Hfmm TgiFe SR SR-sfekay Riftrde
aHl ® Bld 8, Wd @ Il Saded &) Bl i gl g7
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e & STeod ¥ T PAeadt g, R ot sifdfed ot fem @
Hpic AR 8 Sat gl fARIYTH WY 3.

Brass exposed to seawater loses zinc over time, leaving behind a copper-rich
structure. Explain the underlying electrochemical process.

T ST & YU 31 T Yiael THT P 1Y ST WY ST 7, O aien
gad I U X8 It ¢ | siafied fagga Imafe ufear &1 a9emsa

Attempt any one part of the following:

07x1=07

Q no.

Question

CO | Level

Why is the Zeolite process unsuitable for water containing high concentrations
of iron and manganese?A 500 L water sample requires 50 mL of 0.01 M EDTA
to completely react with its calcium and magnesium ions. Calculate the total
hardness in ppm as CaCO:s.

fRrsiiarge ufpar dig 3R AT Bt I=I Figd! ard T & T Suged
F 82 500 TR U & THA BT bieRrad 3R TR smet & Ty g
IRE ¥ Ufdfehal S & [T 50 THUA 0.01 TH SSICIT HI ATl Bicil
21 fidied & 1 HoRd &I TUFT CaCO3 & TG | 3 |

i. Can hydrogen be classified as both a primary,fuel and a secondary fuel?
Justify your answer.

i T gIgsioF B e sud SR fidiue S¢M o % w9 d
FiPpd Tl o IHd1 g2 307 IR BT A g L

ii. A fuel with a GCV of 35 MJ/kg has an NCV of 32 MJ/kg. Explain why there
is a difference and how to calculate it.

i. 35 THG/fRUT S ard Sed BT TAEE 32 THW/fRu R
At b IR 7 g IR TSB! TUAT HY B

Attempt any one part of the following:

07x1=07

Q.no.

Question

CO | Level

Why is it necessary to perform the preparation of Grignard reagents under
anhydrous conditions?If 5.0 g of methylmagnesium bromide is reacted with an
excess of benzaldehyde, how much benzyl alcohol (CsHsCH2OH) is expected,
assuming 85% yield?

foia oRfRufadl & fe siftiedel o okt & & s
g2 d¢ 5.0 UMW UEAHRRE JHEs @ dWSsRs @i
AfYFar & Ty wfafear & ot g, @ 85% SUS HHA U,
fpar IS8T Siedied (CoHsCH,OH) 3miféa 82

Explain why water and oils do not adhere to Teflon. How does this property
make it suitable for non-stick ‘e0okware and industrial applications? A piece of
Teflon has a mass of 250 g and-a density of 2.2 g/cm?. Calculate its volume.

g & url iR dd T ¥ & A8 RIued| g8 O 9 AM-
f*F FHAW R NG It & o H¥ Iuged 1T 82
THIF & UHh ¢he & GAM 250 TW 3R ¥9d 2.2 IW/AH=
81 D! TET DI TUAT B
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