b)
c)

d)

10. a)

b)
c)
d)

" Clossify nanomaterials beged b
. _E z;N - t
._‘ E P ! Iime by

8 a Explain theml;g _nd soda by giving reactions.

BT‘ Bloom’s Ta)({)n(:)my| L*

. : cm” 0 ‘,‘
elo OXEL .wmme major gausa’ of |
W on their dimension, giving an exa

priming in boiler?

soda process for softening of water. Highlig

Justity the follownd: t be given acid wash at regular i

i cation column mMus en ac 4
!'))Tl':‘gr a gw::f:rﬁ?e of water, COD value is always greater

n

e ica in boi es rise to hard scales.

ilica in boiler water gives | A

g)c;;?:e;%zf%at diagram the steps involved in secondary tre
:aotvsrm ZnO nanoparticles synthesized by microwave assisted cormr
method?

Unit-V f
Define the term octane number. Describe any two methods to Im

octane number. y h
Define the term fuel. Explain the determination of calorific value of

Explain the following with examples:
i) Thermotropic liquid crystal ii) Lyotropic liquid crystal.
Explain Nematic phase and Columnar phase liquid crystals.

Calculate Gross calorific value and Net calorific value of a coal samg |
the following data. T

Weight of coal sample taken = 85x10%kg

Weight of water taken in the calorimeter = 3.5 kg

Water equivalent of calorimeter = 0.5kg

Initial temperature of water = 25“0

Final Temperature of water = 27.5°C

Eetrcetn[t_?ge 01; H; in the coal sample = 2 5

atent Heat of steam ; |

= 2455kJ/ kg

Explain the classification of fuels with exampies

E:g:::z lﬁheféict oflelectric field on liquid crystals
‘ amples the liqyj i vi ds
on their chemical constitutiofmd crystalline behaviour of compou as

Level
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Max. Marks: 100
Five full questions choosing One full question from each Unit.

Unit -1 Marks BT
 isotactic and syndiotactic polymer. Explain the
erization with suitable example. 5 L2
» and uses of phenolformaldehyde resin. 8 (12
s, properties and applications of (i) Kevlar (ii) Carbon

10 L6
on of polystyrene based on free radical mechanism. 6 L2
ention the any four disadvantages of natural rubber. 5 L1
ules are not monomers
ol is rather difficult in bulk polymerization 4 L4
ive doping of polyacetylene. 5 L4
Unit -1l
‘equation for the electrode reaction Cu”* + 2e’=—= Cu al
6 L4
al cell consists of iron electrode dipped in 0.01M FeSO,
sr electrode dipped in 0.1M CuSO, solution. Write the cell
1, cell reaction and calculate the emf of the cell at 298K. Given
duction potential of iron and copper electrodes are ~ -0.44V
vely. 6 L2
ruction and working of calomel electrode. How the pH of a
ned using glass electrode? 8 L4
tion, working and applications of Zn-MnO; battery. R L2
Describe the @nﬂruction and working of CH;OH-O, tuel
: g 6 L4
U 8

) Unit - 1
. Describe differential aeration corrosions with suitable i

caustic embrittiement corrosion.
\ ;‘;naa of the corrosion product affects the rate of corrosion.
vitors? Explain the working principle of anodic and




ET* Bloom's Taxonomy, L* Level

8 2

Class!
o F

WMH[%%:: ttlr':: princi
wx mfm{ d of nanoparticle synthesis.
ss of fluidized cal’::li;t;;zmcklng of heavy oil.

B e e ey s
Distinguish between thermotropic and lyoﬂfnpm liquid crystals. |
from the fc

Calculate gross and net calorific value of a coal sample

data: . il
Weight of coal sample=0.984g ] , b/
Weight of water taken in calorimeter = 2600 g s

Water equivalent of calorimeter = 368 g
Latent heat of steam = 2454 J/g
Specific heat of water = 4187 JIg/K
Rise in temperature = 2.8 K :
Percentage of hydrogen in coal sample = 5.8
Write 2 note on “Cetane number”. .
Explain with examples, the liquid crystalline behavior of compoun:
on their chemical constitution. 3
Explain Nematic phase and Smectic phase.
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Max. Marks: 100

- Five full questions choosing One full question from each Unit.

e Unit -1 Marks BT*
polymerization? Describe the free radical mechanism of

7 e ',

0N,
structure of a polymer influences the following properties:
) Plastic deformation 6 L4
and uses of (i) Epoxy resin (i) Keviar 7 L3
transition temperature (Ta). Explain the factors affecting y
7
following
ontrol in solution polymerization is easier than that of bulk
. (ii) Polymer composites are more stronger than polymer. 4 L3
thesis and uses of following polymers
(i) Silicone rubber (jii) Polycarbonate. 9 L4
Unit - II
ernst equation for single electrode potential of a metal. 6 L4

1structed by coupling Ferod dipped in 0.5M FeSO, and Ni rod
- 0.05M NiSO,. Write the cell representation, cell reaction.
'EMF of the cell. Given that standard reduction potentials Fe and
and -0.25 volt, respectively. 6 L2
the construction and working of calomel electrode. How the

 of an electrode is determined using calomel electrode. 8 L4
he construction, working and applications of Zn-MnO, battery 6 L2
three similarities and differences between Galvanic cells and fuel
lain the construction, working and application of CH;OH-O, fuel
8 L4
he construction and working of Li-MnO, battery. What is the
property of lithium that makes it advantageous to use as an
> material. 6 L4
P Unit - Il
rosion. Explain the electrochemical theory of corrosion using Fe
ple. 7 L2
the following factors affecting the rate of corrosion
areas of anode and cathode i) Nature of the corrosion product 4 L4
oating should be continuous Justify. 2 L4
 anodic protection method of corrosion control. 7 L2
following factors affecting the electro deposit .‘
density i) Throwing power G _ 7 L2
electroplating? Descri electroplating of_chromu.trp with react.:on.s' 6 L4
. the electro less plating of copper with reactions. Explain it's 4 ﬂ

n PCB'S.

Unit -1V . i
ater sample required 16.3 ml of 0.01M EDTA for titration using :
In another experiment, 50 ml of the same water samp}e was -

ed. The filtrate required 7.2 ml 0.01M EDTA for titration f
icator. Calculate i) total hardness ii) temporary hardness arﬁ ¢

hardness of the given water sample in terms of PP”}‘ ; ;{5 L4




10. a)

d)

BT” Bloom's Taxonomy, L* Level

Unit-IV
d sludges? How are th

are scale0 Mﬁmeﬂhi determ iﬂﬂﬂoz‘f ‘
e eXF ' e 28
o the coD of Qfﬂu _samplo ok i
'c'-a".,;:- ;%om K,Cr207 for C@wm oxidation, S48
gel formation technique to 8 nthesize nanomat

od on their dimension. Give xz
aterials by eﬁamlgtalgvaffoq; de
f electrodialysis for desalination of sea Water.
Explain with the re:c?ions, ion exchange process for softening of

yrmed in boiler?
) dissolved oxyge

unit S S
Define gross calorific value and net calorific value of a f

setermination of calorific value of a solid fuel using bomb calorin

i i i ions involved in reforming.
\What is reforming? Give the reactions mvolye inr J.
Explain the molecular ordering in the following liquid crystalline

i) Nematic phase ii) Smectic phase

Differentiate between thermotropic and lyotropic liquid crystals. '
What is petrol knocking? Explain the knocking mechanism v

reactions. -
What is cracking? With the neat diagram describe fluidized
cracking. 5

Explain the working of = quid crystals in display systems.
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Max. Marks: 100
full questions choosing One full questior i1oii éa=k 1init

~_ Unit— Marks BT*
cal mechanism of addition polymerization taking ethylene as
. g g

J emperature. Give its significance. Explain any 4
glass transition tempe

: >II0N iemperature. 6 L5
is, properties and application of the following:
Kevlar ' By 2
ting polymers? Explain the mechanism of conduction in
tion their applications. 6 L4
wing with examples:
synthetic rubber
tion and condensation polymerization g 8
wing polymers are formed? Mention their applications.
hyde resin. (i) Polyurethane. 8 L2
Unit-11

ive electrodes? Discuss the construction and working of a

: B 2
electrode potential. Derive Nernst equation for single electrode
7. L4
ion cells? The E.M.F of the following cell
O3 (xM)|Ag was found to be 0.074V at 298k. Calculate
reaction. 5 ALS
ttery characteristics:
iii) Cycle life 8 L3
e construction and working of hydrogen — oxygen fuel
applications. 6 L2
n, working and applications of Lead-acid battery. 8 L4
Unit -1l
| theory of corrosion with an example. 5 12
? Explain the sacrificial anodic and impressed current L
-
allic corrosion with example. 4 L4

e wood undergoes corrosion easily. "
ipe / sheet is protected from corrosion even when coating is

ollowing factors on the nature of the electrodeposit.

): 'its technological importance., |
plating of copper. Brief the process of manufacture of




