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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

Q Question CO | Level

no.

a What are nano materials? How they are different from bulk materials? 1 K2
T AT R B 82 3 T8 AT I Y T 8ld &2

b. | What is fullerene? Explain its structure and one important application. 1 K2
BRI 1 82 SH®! WAl a1 Ue U SUarT qaemsy|

c. | What is Plaster of Paris (POP)? How is POP prepared from gypsum? 3 K2

WReR 3T URY (POP) FT 872 T & POP &l dUR bt STl 872

d. | Asolution having concentration 5 x 10~ mol L™ shows an absorbance of 0.75ina | 2 K2
cell of path length 1 cm. Calculate the molar absorptivity (g).

5 % 10 mol L' isdl aTdl fIaig &7 3a=iyUr 0.75 §, 919 9 1 cm U TaTS
aTel I H AT T IHIER Sa=INUT &fFdT () 1d B |

e. Show with the help of reactions, how scale formation can be prevented by Calgon | 4 K2
conditioning?

NS RSt 3 TeTadr ¥ IHSMSY b Sl HeiRI-T gRI Whd
(scale) BT 0T B JepT S Joba 3|

f. Explain when will the value of G.C.V. =N.C.V.? 4 K2
et & o aRfRUfaal § Iohd S A (GCV) &1 T g ST a1
(NCV) & SRTISR g1 8

g. | What are polymer blends? Give one example. 5 K2
Polymer blends T %'? Th JalexUl Eﬂﬁﬂl I

SECTION B
Attempt any three of the following: 07x3=21
Question CO | Level

o> ()
£ _C,o.

What are Liquid Crystals? Describe the types of liquid,crystals. Explain nematic, | 1 K3
smectic, and cholesteric liquid crystals with suitable diagrams and examples.
fefers freea @ 82 fafers fbeeal & UHRI & 0 Sifvn | FAls, Wifcs
Td BIcRe R i s fohted &1 ST 3 Ud Iarexvl digd 9qesu|
b. | Predict and analyze the *H NMR spectra of the following compounds: 2 K4
1. CHzCIl-CH:Cl
2. CH;CH:OH
Explain the number of signals, splitting patterns (multiplicity), and integration for
each type of proton.

IM! & tH NMR Tae] &1 HiTsamht 3R faawor Sifve:
1. CH2CIl-CH:Cl
2. CHsCH:OH
TAP UHR & Uleld & fore Rra &t T, Rafe ted @fee i)
3R IR gHLRU|
c. | Describe the construction and working of a Galvanic Cell. Calculate the | 3 K4

equilibrium constant (K) at 25°C for the reaction:
Fe’'+Ag'—Fe* +Ag(
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Given: E® regvrez+ = 0.78 V and Eageiag= 0.85 V.
Galvanic Cell T AT 3R SRV u=MET| 25°C WR FufafRaa
3ifufordr & ot Tger RRI® (K) 1 BT

Fe?*+Ag*—Fe* +Ag(y
T TRIT B E® resrrezs = 0.78 V and E%aguiag= 0.85 V.
d. | Define the Higher Calorific Value (HCV) and Lower Calorific Value (LCV) of a | 4 K4
fuel sample. In a bomb calorimeter experiment, the following data were obtained:
Weight of coal = 0.896g, Weight of water in calorimeter = 2590g, Water
equivalent of calorimeter = 3500g, Rise in temperature of water = 2.592°C,
Cooling correction = 0.040°C, Acid correction = 50cal, Fuse wire correction =
20cal, If the fuel contains 6% hydrogen, calculate its LCV, assuming the latent
heat of steam = 580 cal/g.
Fuel sample T Higher Calorific Value (HCV) 3R Lower Calorific Value (LCV)
& gRYTYT PIT| T a9 HaRHex yan & fHafaRed Ser o gu
PITA BT HR = 0.896g, PRI H UM BT HR = 25909, FARIHICR BT T
OIS = 35009, UM & AMIH H gfg = 2.592°C, BICHT HRaRM = 0.040°C,
TRIS HYaRM = 50cal, TIST AR HYARM = 20 cal/ Jfc 347 H 6% TRSISH 3,
dl LCcv I PO, latent heat of steam = 580cal/g HIH |
e. | Discuss conducting polymers and biodegradable polymers with respect to their | 5 K3
preparation, properties, and applications. ‘Evaluate their importance in modern
industry and environmental sustainability.
Conducting polymers 3R Biodegradable polymers & TR I EGEIELS KRG évm"r,
T 3R IUANT Afed | 3% e TN 3R yafrRvita fRRar & we@. &1

T ih BT

SECTION C
Attempt any one part of the following: 07x1=07
Question CO | Level

o> w
£ pO.

Draw and explain the molecular orbital energy level diagrams of homonuclear 1 K3
diatomic molecules such as N: and O-. Predict their bond order and magnetic
behavior.

N T4 0, S YHURHATG fg-IRHATIE SU[3ff &7 SHUIfddh HiiehT SHoll W
3R §13T Ud GHATST | -7 §¢ hH (Bond Order) T Jaeh 1 0N bl
Hig=garult Hifsu |

b. | Describe the synthesis of Paracetamol by.the conventional method and by the 1 K3
green chemistry approach. Compare both‘-methods highlighting the advantages of
the green route.

IRIRYeTHIA & TLAWUT &1 gRufes faf qur 79 BT snenfya fafd
1 U it | S (AT B g BRd gY U ®¢ & a1y syl

Attempt any one part of the following: 07x1=07
Question CO | Level

® 3 OH

Explain the elementary idea of IR spectroscopy. Analyze how different functional | 2 K4
groups are identified using IR spectra. Which of the following molecules will
show IR absorption spectra and why? H., HCI, CO., H.0, CH4, N2
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IR W RBIU! DI YRS HTYRUT ! FHTSY | IR Wl D1 Jgradl
Y faftra wrafers THgl ®! ugar &1 fawayu sifo | Fafafea o @
DHIF-BHH I AT IR TN WaeT TefRid B 3R Fi? He, HCL, COs,
H>0, CH4, N2

b. | Analyze the basic principles of UV—Visible spectroscopy. Explain its simple 2 K4
applications in structural determination and quantitative analysis. Explain why

1,3-butadiene possesses a higher Amax value in UV-Visible spectroscopy
compared to ethane.

UV-Visible TagIRBIU! & el Rigidl b1 faRavur Hifore | T
fRyfRor vd AETES ATy & 390 IR SYTNT GHSTST | JHESU 5
1,3-gCTe1884 ¥ UV-Visible WHRDIU! & Amax A TIF HI a1 1
31 RN BT ]|

Attempt any one part of the following: 07x1=07
Question CO | Level

o> ol
£ _o'o'

With the help of a neat, well-labeled diagram, explain the of mechanism 3 K3
electrochemical (wet) corrosion of iron in:
(i) neutral or alkaline medium
(ii) acidic medium

TP G, 3BT d¥g U Add dll SIUUTH &1 Heg I, dlg &

SAaCIh Hdhd (Fiel) HEMRULST UichdT ! THT:
(i) oo a1 &R H1eH |
(ii) 3F<Ig ATegH |

b. | Explain the hardening and setting process of cement. Discuss the chemical 3 K3
reactions involved, difference between initial and final setting,-and factors
affecting setting time.

A & grefT 3R AfT ufshar &) THeST | 39H 319 aTdll IAAHd
ifiiferant, URfYye 3R sifad AT & oidR 3R AT IHY &Y gHIfad B
A BRBI R TG! B |

Attempt any one part of the following: 07x1=07
Question CO | Level

o (> o
: p'o'

Compare ion exchange process.with’ the zeolite process for water softening. | 4 K5
Discuss advantages, limitations; and industrial relevance of each method.

S Dl Gy §9H & fiu ion exchange Uferar 3R zeolite UfehaT HT g
BT | g At & v, g iR i Ao W =4l Sifor|

b. | Write the different chemical reactions taking place in soda-lime process. A 4 K5
sample of water on analysis give following result: Analysis of Raw water: Ca*?=
80 mg/I; Mg*?=24 mg/1, CO, =33 mg/l, HCO™ = 132 mg/1, H* = 10 mg/l &
NaCl 4.3 ppm, OH™ = 34 mg/l. Calculate the Quantity of lime (74% pure) and
soda (92% pure) needed for softening 50000 L of water.
IST-ATgH U | §I- aTelt 3{el1- 3¢l dhitihel RUaRM feifau| urt & U
JUd & TR ¥ F Tl et H=a Uit &7 TR Ca* = 80 gl
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Mg* = 24 mg/l, CO, = 33 mg/l, HCO™' = 132 mg/l, H+ = 10 mg/l 3R NaCl 4.3
ppm. , OH™" = 34 mg/l. 50000 TIeR UTHI PI Tite B & T T=A I (74%

IS) AR WS (92% ) B HEAT &Y TUAT H1 |
7. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | What are organo metallic compounds? Discuss the preparation of Grignard 5 K3

Reagent. Predict the final product obtained when C,HsMgBr reacts with
(i)HCHO (ii)) CHsCHO (iii) (CH3). CO?
ST HETeTp HUSS T 8Id 52 s Rusic M &t fafy R == H31 e
C2H35MgBr Fafifed & Ty Ruee & & df fAes ara sifaw disae @1
&I':I,ﬂ'FTFI"TI'\@: (i) HCHO (ii)) CH3CHO ({iii) (CH;), CO ?
b. | Give the preparation, properties, and uses of the following polymers: 5 K3
1. Dacron (Polyester)
2. Bakelite (Phenol-Formaldehyde resin)
3. Nylon-6,6 (Polyamide)
Explain their industrial significance and typical applications in daily life.
fafaiad aiferR! @1 dart, 707 3R STINT Ja13T:
1. Dacron (Polyester)
2. Bakelite (Phenol-Formaldehyde resin)
3. Nylon-6,6 (Polyamide)
Hed 3R ¢fa oila- & ITANT & JHeS |
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