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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

Attempt all questions in brief. 2x7=14
1 & gl 31 Hem § Saw AR

Draw the molecular energy level diagram for.CO. Calculate its bond order and
explain its magnetic behavior.

CO F form st FoT ¥q¥ A a0 S0 97 AT i AT FL [T TqH
T GG il ATEAT HT |

Predict the number of signals andtheir splitting patterns in '"H NMR of CH;CCL,CH;
and CH3OCH2CH3

CH;CClL,CH33¥ CH;0CH,CH,;% 'H NMR & &hat it #weaT ofiv 39 faqre ded
T ATHAT H2 .
Two Isomers X and ¥ having molecular formula C3;HgO give IR band near 3550 cm™

and 1717 cm™ respectively. Assign structural formula to X and.Y consistent with their
IR absorption band.

ATfF T C3HeO AT &7 AEEHE X 3 Y FHM: 3550 em™ 3T 1717 cm™ &
FU9 IR 9T T g1 X 3T Y & 39 IR AT 9 ) AqET H3a-TcHF 9 [fg
T

What is electrochemical series? What is the potential of a half cell consisting of zinc
electrode in 0.01M ZnSOy solution at 25°C. E= 0.763V

TFEIh AT F@AT FT g2 25°C 97,0,01M ZnSO, T ® i ToFere ¥ I o
T T A 97 AT 2 E'= 0.763V,

Differentiate between Gross and Net calorific value.
T 3T 72 FART AT % ST ddqL F2
Discuss the preparation and uses of Nylon- 6,6.

ATTATT-6,6 T T 3T 39T T Fae=ar fifsra |

Give the structures of FOUR compounds used as initiators in Free Radical
polymerization.

Wt Y WA TSS9 § ATHhaten & & § ITANT FohU ST a7ed F7€ TR 0
AT 3
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SECTION B

Attempt any three of the following: 7x3=21
o A 9 fp=dl 9 ugAl &1 SR AR |

Discuss the classification of liquid crystals. Distinguish between nematic and smectic
liquid crystals. Give their important applications.

e freear & aeftaeor i fee=eT fifsan Fates o oafEes fofes e &

1 S FATU| 39 Hgead U1 ST Fared|

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

FaaiaT =7 ¥ giaeriod 2R Sed a9 ger § 9210 9o 972 ga €, Aifteda
AEHHTSH TETAT F2d & Sath Gud Fed1 § =47 ST a1 qTel AR SATHA
ATTETHISH TET9T F2d gl ST=a FIE0T aaTd gu ATEAT F2

Define Corrosion. How can corrosion be minimized by sacrificial anodic protection
and impressed current cathodic protection methods?

AT T IRATUT FY) sacrificial TATSH FLAT T impressed A FATRH
AT FATET g7 HEATor 0 ¥ FHH AT ST Gl &2

Explain with the help of a neat labeled diagram. the working of bomb calorimeter. A
0.85g sample of solid fuel was completely (Combusted in excess of oxygen using
bomb calorimeter. The rise in temperature, of water in calorimeter was 2.8°C.
Calculate the HCV of the fuel, if water taken in calorimeter is 2000g and water
equivalent of calorimeter is 2200 g. Also-calculate the LCV of the fuel. (%Hydrogen
in fuel =2.5)

T HFARTHIET FT FTATOTAT FTTF Fqog, ATHTRA =T T TTAaT F THATI0| T
FATHIET FT ITANT Flehy AT ol SATHhal § ST o9 HT 0.85 ITH, TGAT T
TIE T ST AT FARTHIEY | T 6 GTOHE # 2.8°C F i g2l T4 % HCV i
TUET FY, TS FARHIEL § T0FT TAT T 2000 ITH B 3T AT 0 qoF FAHIe

2200 ITH 21 T+ Y LCV FiT Y 1omer w21 (S99 H % e o =215)

Predict the final product obtained when LiAlH4 reacts with:

LiAlH, % 91 FFaT 79 92 IT9 a9 ITTe 7 e &2 ;
(i)  CH;CHO
(i) CH;CN
(iii)  CH3COOC,H;
(IV) CH3COC2H5
v) CH;COOH
(Vl) CH3N3
(vii)) CH3CHCH,O (epoxide)

SECTION C

Attempt any one part of the following: 7x1=17
e d @ e U g BT IR DY |

What are nanomaterials? How the physical and chemical properties of nanoparticles
vary with their size? Write important applications of nanomaterials.

AR FAT 82 S % W ST TR 07 3T AR 6 a1 FiF TRafad aid 87
AAHEAT F Hgea o AquanT e

Write a brief note on fullerenes, discussing their preparation, properties and
applications.

AL T, T AT, T[0T 37T ATIAR 92 FAT F2d g0, T HIarg e ford |
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Attempt any one part of the following: T7x1=17
1 4 9 5 1 o &1 Swk S |

What is shielding and deshielding in NMR spectroscopy? A compounds having

molecular formula C4HoBr gave the following signals in its 'H NMR spectra:

0 1.04 (6H, d)

0 1.95 (1H, m)

03.33 (2H, d)

Giving reasons assign the structures for the compound.

TAURST Teerendr § offfeew sfiw Srefifeew #am 82 surfas g C4HoBr ater us #ifs 7

s '"H NMR =T # fRsferfera @a R

0 1.04 (6H, d)

0 1.95 (1H, m)

03.33 (2H, d)

FIT FATT gU AT % 1w de=ams [ids #:3)

How do Auxochromes increase the coloring power of Chromophores?
AT FIARIE il TS 9TT<h T 4GB0 87
(i) A diene (molecular formula C4Hg) shows an intense peak at Ay 217 nm while

another diene (molecular formula CsHg) shows an intense peak at Ayax 175 nm
in their UV spectra. Giving proper explanation assign the structures to the two
dienes.
uF diene (mura® T C4Hg) a9 UV FUFT § Aoy 217 nm 9T TF o7 @<
faamar g siaf gaeT diene (3% T CsHg) ST UV T0FT H Apax 175 nm T TF
e fore feamar €)1 3f=ra seisr aq guaridiene FT §7=T0 MfEE #:7)

(i1)) Why the A .« for the diene (I) is observed at a lower nm than diene (II) ?
Amax diene (I) # fr diene (1) & F#H nm 9% FT IG@T STAT 87
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Attempt any one part of the following: T7x1=17
1 4 9 5 1@ o9 &1 Swk Sy |
Discuss the mechanism of electrochemical corrosion of iron with evolution of
hydrogen. What will happen if a zinc rod is vertically half submerged under water?
ETES IS & s & arer g B e v £ Grnfate o ==t w360 71 ft s fr gz
T AT I H AT AT S0, AT g2

Discuss the construction'and chemistry of charging/discharging of Lead Acid battery.
T ufie g it Friem/fRwienT £ 9=aT #w e 97 5=t w17

Attempt any one part of the following: 7x1=17
1 4 9 5 1 o9 &1 SwR Qe |
How are scales formed in boilers? Discuss four disadvantages of scale formation in
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.



FIAAT § THe FH IS 22 FAAL | Thet (AR F A FIAAT € =T F21 10,000 e areiv F
T T F2AT w7 Rreerse qr F [ 32 BFFam m [reerse atww #i @i & oo
200 I/ tex NaCl IF 200 e FITH FAXIZE A 6l SA9THAT 21T gl T 6 TG 6l
FSITAT T 0T F |

(b)  Explain briefly the ultimate analysis of coal. A sample of fuel having following
percentage composition C= 70%, H = 6%, O = 4%, N = 3%, S = 3%, ash = 6% and
moisture = 8%. Calculate the quantity of air required for complete combustion of 1 Kg
of fuel.

A & AT Taewor & Fe § qaerey) Fufertaa gfhrd §v=@r are S99 % uF 997 § C=
70%, H = 6%, O = 4%, N = 3%, S = 3%, 7@ = 6% 3ii¥ 7t = 8% &1 1 fharm Sa= % qof
T & ToT0 sraeas arg it |7 it TET F)

7. Attempt any one part of the following: 7x1=17
o A 9 frdl U ge &1 IR QY|
(a)  What are biodegradable polymers? Write a note on:
FrATRUS T Tiowe F#97 g2 % 97 ue feoofy ford:
(1) Polynucleotides
(ii)  Buna-S

(b)  Differentiate between Thermoplastic and Thermosetting polymers. Discuss the
preparation and uses of Phenol Formaldehyde resin.
THTATI e Y THAfT qiferme F di= ofav aqrey) e wiareess W@ #1 T #721
& fatdr i o= i fee=ar A |



