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I nstructions to the candidates:

1) Question.No.1 isccompulsory. Solve Q.No.2 or Q.No.3, Q.No.4 or Q.No.5, Q.No.6

or Q.No.7;, Q.Np:8 or Q.N0.9.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.

4) Useof togarithmictables, sliderules, Mollier charts, Use g scientific calculator is

allowed.
5) Assiyrie suitable data, if necessary.

Q1) Multiple Choice Questions.

i)  All the carbon atomsin Graphereare... ©~  hybridized.
a SP b) SP?
c) SP3 d) None of these

i) PHBV acopolymer isanexampleof  polymer.
a) - Biodegradable b) Composite
c) Engg.Thermoplastic d) LiquidCrystal

i) Reinforcing agent usediYapolymer matrix
a Carbon fibre b) Glassfibre
c) Aramidfibre d) All ofihese

Iv) Characteristics of a good fuel : [1]
a Highcaorificvaue b) Maderateignitiontemp
c) Low Moaisture content d) ~Al of the'above

v) Boy’scalorimeter can be used to determingecal orific’'value of [1]
a Solidfuel k), Valdileligfuel
c) Gaseous fuel d) ~BothB & C

vi)  Fundamental modes of vibrationin CH_ are : [1]
a 9 by 6
c) 3 d 30

PT.O.



Vi)

viii)

Q2) &)

b)

Q3) 8
b)

Q4) 8

b)

Monochromator-prism in IR spectrescopy is made up of . [1]

a NaCl,KOH b) NaCl,KBr

c) NaOH,KBr d) NaOH, KOH

According to Lamberts law, @sorbance of the solution is proportional
to provided that of solution remains constant. [1]
a Conc and pathiength b) Pathlength and conc

c) Conc angpH d) PathlengthandpH
Corrosion bétwgen the'dissimilar metalsis called : [1]
a Galvalig'corrosion b) Dry corrosion

c) OxiOetion carrosion d) Conc. cell corrosion
Coppér Aorms film. [1]
a) {Non-porous b) Porous

c) Nolaile d) Unstable

Defineconducting polymer. What is the structurai-requirements for a
polyimer to show conductive property? Give.doping reactions, two
properties and two applications of conducting-p6lymer. [6]
Define Nanomaterial. Explain classification0f nanomaterial based on
dimension with example. [9]
Give the structure, two preperties and two applications of
polycarbonate. [4]
@R

What are Carbon Nano Tubes? Discuss the different types of CNTswith
respect to their structure. Gjve any’two applications. [6]
What is biodegradablg poiymer? Explain the favourable conditions for
bi odegradation giveany4wo applications of biodegradable polymer.[5]
What are quantum dets? Give any two types of quantum dots. Write any
two applications of quanturn dots. [4]

Give the principle a@ad explain the process of fractional distiltation of
crude oil with labelled diagram. Give the composition‘and botting range
of any onefractigryobtained during refining. [6]
What is Power Alcohol ? Give the method of preparation with reactions
involved of ethanol from molasses. State any two atvanitages of Power
Alcohol. [9]
1.1 g coal containing 7% H was combusted i a-Bomo, Calorimeter. The
amount of water in the calorimeter was 1056g-and water equivalent of the
calorimeter = 200g. Risein temp of surreunding water was 3.65°C.

The corrections are as follows:

Acid correction = 55cal, Fuse wire'correction = 15cal and cooling
correction = 0.015°C.

Calculate GCV and NCV of coal. [4]

OR

[6581]-1904 2



Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q3) a)

b)
c)

Q9) a
b)

Explain the production of hydrogen-by steam reforming of methane and

coke with reaction conditions and femoval of CO,. [6]
What is Biodiesel? Give preparation reaction of biodiesel with reaction
conditions give advantages andtimitations of biodiesel. [9]

2.00g of coal sample was heated for one hour at 110°c, the weight of the
residue was 1.80g.The residue was then covered with a vented lid and
heated for exactlyZ minutes at 950°C. The residue weighed 1.00g. The
crucible wasthenheated without lid till a constant weight of the residue
of 0.15g was ebtained..Cal culate % of the various constituents of coal .[4]

Explain/ofock diagram of single beam of UV-vis spectrophotometer.

Explain sis four components and give their function. [6]
What are'theconditions of IR radiations by the molecule? Calculate the
fupdanientalmodes of vibrationsin the following molecules [9]
) \_H.Q

i)  NO

Definethefollowing: [4]

) ‘Beerslaw

i1).-© Chromophore

i)y  Auxochrome

iv)  Bathochromic shift

OR
Give principle of IR spectrascepy. Explain modes of vibrations with
stretching and bending vibrétions. [6]
Explain the possible el ectronic transitions with diagram which occur on
absorption of UV. vis radialions by an org. molecule. [9]
Explain any four appfigationsof IR spectroscopy. [4]

Define corrosion. Staté-the conditions under which wet corrosion
occurs. Explain hydroger evolution mechanism of wet corrosion. ».4 6]
What isthe princi ple®f-cathodic protection? Explain any one method.[5]
Explainany four factorsaffecting therate of corrosion related to metal .[4]

OR
Define Electroplating. Explain the process witlirdiagrani-and reactions.
Give any two applications of e ectroplating. [6]
What isPBR? Explain diff-typesof filmswitltd ated to hature of metal[5]
) Mg
i) Cu
i) Ag
iv) Mo
Distinguish between Galvani sation and TingGing. [4]
Xk %k %k
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