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B. Tech.

(SEM. 1) THEORY EXAMINATION, 2014-15

199221]

ENGINEERING CHEMISTRY

Time : 3 Hours] [Total Marks : 100
SECTION-A
L Auternpt all ten parts. Each part cames equal 10w 2=20

marks,

13 Neme the mam constinents of Portland Cement

1y The density of NaCl s 2163 giee. Calenlate the edge of
sy cubie cell. assuming that four melecules of NaCl are
present per wut eell

(i)  Show the number of expected 'H NMR signal and their
sphitting patiern in CHLOCOCH,CH, and HCOOCH,CH,

vy Why is a block of magnesium attached through an
insulated metallic wire to te hull of the ship?

(vi On the basis of MO theary explain why bydrogen forms
disgtomue molecule wiile helivm remams monatome

(vit  Why can human beings digest starch but cannot digest
cellulose although both are madeup of - (43 - Glucose

(viiy A sample of water comtained 40.5 mg/d. CatHCO4),, 13.6
mg/d. CaSQy, 46.5 mgd. of Mg(HCO,), and 276 mygfd. of
Mg80,. Caleulate the temporary hardness 1 the given
water saraple.

(viliy Give two examples of imitiators used for free radical

pulymerization,
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)y Why S.2 reaction is accompanied by mversion of
configuration”?
{(x} Why the }“ma\’ for the diese (1) is observed at a lower
v than (107
TN TN ,.a i
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SECTHON-B
2 Attempt any three parts of the followmg: e J0=30
{a) (1) What are stoicliometric and non-stoichiometre
defects? Esplain Frenkel and Schottky deloets
fornd in solids,
() Discuss the structure and applications of Fullerenes.
thi ) What 1s meant by lacucity? Withsustable examples.
explan Isotuctic, Syndiotacticand  Atactic polviners.
(i) How s Grignard resgent prepared”? How will
CHLUHMalr react with HOH( YWOHLCHO and
(ChHE3,007
() {i} Ihscuss the stereochemistty of Tartarie acid.
What will happen if one of the ~OH group in
' tartarie acd s replaced by ~NH, group. Draw all
the probable sterecssomers for this new
compongd,
{1} What 15 Savtzeff s rule? Predict the major and minor
products obtamed by base gatalyzed
I, 2« elimination  of  Z-Bromobutane and
2-bromo-2-methyl  butane
&y (9 A water sample on analvsis gives the following

dota 2in mg/ly

Mg (HCO43, =73 CaS0, = 68;

Mg(l, = 950 Mas(y, =12:

Ca (HOOL? = 81, NaCl= 4.8 Caleulate the amount

of Lime (%0% pure) and Soda (BS% purey required
for softening 20000 liters of water
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Note:

{aj

{hi

{it}

(1) bxplain the process of seale and sludge
formation m boilers. How cun this be prevented?

() How can corrosion be munimized by proper design?

() What ore lubrcants? Give the structwre of
graphnte and explam 1ts lubricaing  properties.

SECTION.C

Attemipt all five questions. Bach guestion surries equal
marks.

Atempt any one part of the followang S 30=50

What 13 Liquid ervstalline state? Deseribe the wvanous

types of ligmd corystals, Chve the applications of ligusd

ervstals

{1 Draw the moelecular orbital disgram of CO and
NO. Calenlate their bond orders.

() Derive Bragg's equation for the diffraction of X- ravs

by ervstal lottice, The unit cell of an clement of

atomic mass 96 and densitv 103 ¢ em 7 s g oube
with edge length of 314 pm. Find whether the stracture
of the ervstal fattice 13 8O, BCC or PCC. (Avogadro's
aumber 13 6.023 = 109 gtoms mole 1

4 Attempy any one part of the tollowmg.

Discuss the differences  between  Thermoplastic and
Phermoseting  polyvmers. Write a brel note on
conducting  polvmers. (b
Dhscuss the mechamism ol the preparation of
pobypropvlene using Zieglar- Natta ocatalvst. Give the
preparation and applicatins of PTFE and Butyl rubber

5 Attempt any one part of the followmg: {a}

199221]

Giving examples explain optical somersm shown by
compounds without any chiral carbon. Draw all the
possible stereossomers for 10 2 Dimethyl evelopropane
and 1. 3. Dunethy]l eyvelobutane, Conunent on the oplical
activity of these  stereoisomers
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What are equivalent and non equivalent protons in
NMR  speciroscops? A compound  having
molecular formula O HBr gave the followng set
of TH NMR signuls: § 1.04 (6H.d, & 1.9501H.

mund d 333 (2, &) Giving proper reasons
sogpest o structure consistent with the above
data

Gy For XY, bent molecule show various types of
stretching and bending vibrations in IR
spectroscopy. {Msenss the significasce of Finger
prnt region.

£y Attempt any one part of the following

{a

199221}

Explain the terms Phase. Component and Degree of
frecdom. State the phase e and disouss its
apphication to water, vapour and ice svstem. 18 1
possible to have a quadruple pomt in onc component
system?

(b What do you understand by temporary and  permanent
hardness of water? Desenibe the zeolite process 1ot
removal of hardness from water, The hardness of 10,000
Bitres of water semple was removed by passing it
through a zeolite soflener. The zeolite sollener then
requited 200 hires of sodium chlorede solution
contmiming 130 g/l of NaCl for regeneration. Caleulate
the hardness of water sample

r Attempt any one part of the following:

(@y  What are the charactersies of a good fuel? List the
raw materials which can be utitized for biogas
manufaeture? BExphun the stages involved in production
of blogax from cattle dung.

{by  lIixpluin the mechamism of ¢lectrochemical corrosion of

o with sbsorption of ovvgen. How can anodic and
cathodic mwtalhe coatings help in protecton against
corrosion”?



