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ENGINEERING CHEMISTRY
Time 3 Hours Total Marks: 70
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Note:
1. Attempt all Sections. If require any missing data; then choosc 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

1. Attempt all questions in brief. 2x7=14
e ) et e A g A Is

N

va On the basis of MO theory nu_n:_mumH .f.wtaosn order of NO. Will NO be ¢ Qv
paramagnetic or diamagnetic? N . ‘\.” b
MO Riid ¥ IR zoiiﬁ@wwﬁgﬂ%@ézo s dmm NV
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fb) Whatare Chiral Drugs? Give pXamples of Chiral Drugs. ¢ e

Foreet e & Farer NWiAT o JareRvr Rl , ~ .d\
v& Give important applications of clectrochemical series, n/.U ’
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(dY"A water sample'is’ found to contain 40.5 mg/L Ca(HCOu); 14.6 mg/L
Mp(HCO3); 222 mg/L CaCly; 24 mg/k MgSO;-piid 18mg/L NaCl.
Calculate the temporary and permanent hardness of the water sample.

@ T TR A 40,5 my/L Ca(HCOy); 14.6 mg/J MB(HCO3)z; 22.2 mg/L,
CaCly: 24 mg/L MgSOy and 18mg/L NaCl q@ﬁfiwﬁm%g%
i HERAT B T B N
(e) Discuss the preparation and uscs of PTFE;
prEE B Pnfor i %mﬂiﬂ«@ﬂmm,w
% How does Gross Calorific Value di W;ﬂm\m:_ Net Calorific Value?
o %ﬁ.ﬁ%ﬁﬁ%@w%ﬂww
me What are Chromophores w:awﬂmwsnraaomq Give examples.
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. SECTIONB
2 Attempt any rhree of the following: 7x3=21
i ¥ @ et 1 el @7 S AR

%3 Describe different types of liquid crystals. Discuss the applications of Liquid
crystals. )
Rt e & 7 el w1 i ) Rifds e & it e TR P
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What is Atropisomerism? Q<mm<mouuau~mmo:oao§%u. ,
®) isomerism in the absence of chiral carbons. P showing optical
%&%ﬂﬁwiﬁm&%%%@n%&g Y et
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(c)/ Explain the setting and hardening of cement with relevant chemical reactions
involved during the process.
i w.&%ﬁﬂm i Trarafe v % Ay e 21 4R Ak s
|
xplain the stages involved in production of biogas from cattle dung Compare
the impact of use of biogas and coal on the environment, z
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(¢) What are organo metallic compounds? Discuss the preparation of Grignard
Reagent Predict the final product obtained when C;HsMgBr reacts with
(i) HCHO (if) CHsCHO (iii) (CH3),CO?
S s Tifes &2 B sifirad e ot P afdr R 74 331 CH,MgBe &
T AR T T 8 Tt JifdH Fag e i &
(i) HCHO (i) CH;CHO (iii) (CH;,CO?

SECTION C
WV Attempt any one part of the following: o | 7x1="7 £
e 1 1 fordt @ SR AR ) o~

)
(a), Describe the structure and %Epmmo@w of Graphite and Fullerenes. Explain ..rm M\

reasons for electrical and Egm,aiwu?oznﬁnm of graphite. -
e SR el ) S R S o R e % e T T
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() Whatate Carbon Narlo Tibes? Discuss the applications of nanomatertals.
a1 3 g A Al & S o) T W7

/&v » Attempt any one part of the following: N N 7x1=7

Prer 3 2 Rl @ e @1 IR AR el

(@ Whyis TMS used as an internal standard in Z?Hwk,mu,nmmounoa.w Two isomeric
compounds A and B have molecular formula CyaHys The 'HNMR spectca of
these isomers gave the following data: Tl
Tsomer A: & 1,30 (9H,s); 8 7.28 (5H,5) L%
Isomer B: & 0.88 (6H, d); 8 1,86 (1H, m);d, 245 (24, 4); 8 7.12 (SH, 5)
Giving reasons assign the structures for. Jié two isomers.
NMR R # St TP ST H TMS B I & R T 7 & T
B A GUTB FT HTRE C\H, 3133 M S TH NMR Qe 3 Pafeied S e
HIFETR Az 8 1,30 (9H,s); 87:28(SH, 5)
SRR B 5 0.88 (6H, ), 51,86 (1H, m); 3 2.45 (2H, d); 87.12 (SH, 9)
%ﬂaﬂ&ﬁ%wgﬁﬁa%ﬂv%s%,

() (i) Explain the basic prificiple of IR Spectroscopy. What is the significance of
Fingerprint region in IR spectroscopy?
(i1) Identify the chromophoric groups present in cyclopentene, toluene,
butanone and methanethiol in UV, spectroscopy.
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Course/Branch
Subject Name
Subject Cod ' s Semester . / /

. ¢ :BAS-102T . Max. Marks -20 [
CO-I: To enable Tiiise |

. thi studenty + 120 min
of advanced Materi s like Li (?dunderstund about the Chemistry of Atomic and v
CO2: Apily 1k imdame (t]ull crystals, Nanomatcrldls, Graphite & fullerenes o dogcular Structure, Chemistry

) enta - n

Stcreochemiscry, t?onccpts of determination of structure with varj reen Chemlslf’y

gen molecule for the formation of liquid cr

ystal.
ed as lubricant?

—€), Explain ~hy graphite is ys

£) Give the ipproaches used for the Preparation of nanomaterials?
/e)/ What is the importance of Green Chemistry?

/f)/ What ar: liquid crystals?
g) Explain Four R of green chemistry stands for.

Q.2: Attempt any THREE questions (Medium Answer T

; ype). Each question is of 6 marks, (3 x 6 = 18 Marks)
yescnbt: twelve principles of Green Chemistry. What is the Environmental impact of Green
chemistiy on society?

b) Discuss the structure, properties and application of an
icosahe:lrons geometry.

allotrope of carbon having truncated

Discuss “he classification of liquid crystal based on temperature.
d) Give the Synthesis of Paracetamol by Conventional and Green Route. -
e raw molecular orbital diagram for CO molecule. Calculate its bond order and magnetic behavior.

Section =B (CO -2) # Attempt both the questions # 30 Marks

Q.3 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 = 12 Marks)
a)” Give the siructure of TMS and why it is used as reference in NMR spectroscopy.
Comment on the statement ‘IR peaks often characterized as molecular finger print’
/c’)/ Calculate 'he fundamental vibrational mode for CH, and H,S molecule.
d) Write postible optical isomer in tartaric acid.
Oy/)/Explain w1y absorption maxima shifted to longer wavelength upon addition of Auxochrome.
.ﬂ/ Give possible electronic transition in-HBr malecule?
2&) How man signals will be observed in the 1H-NMR of CH;CH,OH?.

Q.4 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x.6 =18 Mark?)
) Explain sarious electronic transitions in UV-Visible spectroscopy. What are possible electronic
transitic 7 in NO molecule, 3
b) Explain 3eer-Lambert law. A compound having concentration 10™ g/L resulted ab:‘toTbance value
0.4 at Ay, = 510 nm using 2.0 cm cell. Calculate its absorptivity and molar absorptivity value,

Molecul ir weight of compound is 400. o
c) Explain he term chemical shift along with the shielding and deshielding in NMR spectroscopy.
%escribc the principle of NMR spectroscopy. What do you mean by equivalent proton in NMR
spectroscopy? _ .
e) ite possible optical isomers in tartaric acid. What is the difference between enantiomers and
‘/ﬁ:stereaisomers?




| ‘ ination of calorific
) ion — A (CO-3 ) # Attempt hoth the questions # 30 Marks
Bk Attempt any SIX questions (Short Answer Type). Each question is o

/ (s. (2x6=]2Marks)
a) How much rust (Fe303.6H30) can be produceg by 2gm of iron? ~

9?[ Write half-ce|) reactions, complete ce|| reaction and cglc

Zn* [0.01 M] (|Cu** (0.02M)/Cy s
respectively

y/Give the construction & working of Leclanche cel),

l/Why a block of magnesium attached through an nsulated metajjc wire to an underground jrop
pipeline.

j' Explain why sheets of Zinc metal are hung around the shi
ttempt any THREER questions (Medj
a) The voltage of the ce] Pb/PbSO4/Na3804.JOHaO/H

Derive Nernst equation,

L6 0

) Discuss the electrochemical theory of corrosion along with equations,
‘g/geﬁne corrosion. Explain ho

Give suitable examples,

e) Discuss the working and al] the reactions involved in lead-acid storage battery, Explain with the
-/]h)elp of neat diagram.

Section « B (CO-4)# Attempt both the questions # 30 Marks

Q3: Attempt any SIX questions (Short Answer Type). Each Question is of two marks.  (2x6=12 Marks)
), What is potable water? What are its chemical requirements?
What is meant by calorific value of 2 fuel? What are its unitso

Differentiate between scale and sludge by giving suitable examples.

‘)/ rite a short note on reverse 0Smosis.
ﬁ%“], hat is biogas? What are the main constituents present in biogas?
o



£ 6 marks- R NP

swer Type)- Each question is O

Q.4 :Attempt any THREE questions (Medium An

e estimation of hardness of water by
e solution made up t0 300ml
for titration. SOml of hard

required 10ml of EDTA

A method? Expl
aCO3 was dissolve
ution required 48ml of E
r boiling and fi

a) What is the principle of EDT
_complexometric method. 0.8g of C

with distilled water. 50ml of the sol

d 15ml of EDTA and afte Itering

water sample require
solution. Calculate the hardness.

b) Calculate the gross and net calorific va
sulphur, 6% nitrogen, 5.5% hydrogen and 8.
sulphur are 8080 Kcal/Kg, 34500 Kcal/Kg and 2

587 Cal/g.

c)/Describe permutit process for wate
softening. A sample of water was
34mg/L CaSO;, 10 mg/L MgSOs,
mg/L NaCl. Calculate lime and soda require

80%)
How the calorific value of a solid fuel is

f bomb calorimeter. ' :
o ,
/ elp of schematic diagram.

ample containing 84% of Carbon, 1.5%
lorific values of carbon, hydrogen

ectively, and latent heat of steam i

jues of a coal s
4% oxygen. The Ca
240 Kcal/Kg resp

s over ion exchange process of wal
L Ca(HCOs), 24 mg/L Mg(HCOs3
21.5 mg/L HCO® and 38
(Lime = 90% and So

: softening. Give it demerit
found to contain 20.5 mg/
52.5 mg/L CaCly, 44.5 mg/L MgCl,
d for softening of hard water.

determined using bomb calorimeter? Draw a neat diagr

Describe the process of manufacture of Portland cement with the h

i
é

/ v[\ /O S 6 ut/é
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Cco-1 :Apply fundamental concepis of chemistry in diﬁ?rent ﬁe_lds of Engine, ering, L 5
CO-2 : ldentify compounds using different spectroscopic tlechmques. )
CO-3 : Understand the basic principles of electrochemistry for different Engineer;
and understanding engineerimg materials (cemenl. and POP) and their applications
CO-4 : lllustrate analysis of coal for its calorific value and different tpes of _———
along with its sofiening techniques. water

CO-5 : Recall the basic knowledge of polymerization. .
Section — A_# 20 Marks (Short Answer Type o%

Attempt ALL the questions. Each Question is of 2 marks (10 x 2 = 20 marks)

"8 applicationg

Con]_ Question Description # Attempt ALL the questions. Each Question is of 2 marks
CO1| Arrange the following according to their increasing b_o_n_@%%\
A —Dc—ﬁne itch in liquid crystal. Which type of liquid crystal shows this parameter9
02 IR peak is often characterized as molecular finger print. Comment op i, ‘
denti fy which of the molecules will be IR active. Also give reason for your answer: CQ,

CS;, N;and COS.
Explain why zinc metal is connected to underground tanks.

CO4| Give the reaction involved in the removal for temporary and permanent hardness of
magnesium using lime and soda method of water softening,

'H | cO4| Calculate the mass of air needed for complete combustion of 10,0 kg of coal containing
d 80% carbon 15% hydrogen and rest Oxygen.

e /(505 Give the essential condition for the biodegradable polymer.
1//| CO5| How is the conductivity of conjugated conducting polymer increased by doping?

Section — B # 30 Marks (Medium Answer Type Questions)
Attempt ALL the questions. Each Question is of 6 marks (5 x 6 = 30 marks)

9 C0-1) : Draw the molecular orbital diagrams of: O, and CO. Calculate their bond orders and also
comment on their magnetic behavior giving reasons for their magnetic behavior.

OR
Define mesomorphic state? Describe the various types of liquid crystals based on temperature. Give the

L

tplications of liquid crystals.

Y (C0-2) : Explain various types of fundamental vibrational modes observed in molecule using IR
“Kioseopy. How many vibrational modes is possible for SFs and C,H; molecule? y
o R, OR _ -
© , "@gmaious shifts observed in UV ~Visible spectroscopy and what s the effect of solvent in -
v 030 " Give the possible UV-visible transition in possible in CH;COCH;.

(o) .
> f};@, % “}\x Dgﬁ\ae Nemst equation. Consider a cell reaction: Zn / Zn** [0.01M] {ICu .
0\7‘ @ M of 20 and Cu™ are -0.76V and 0.34V respectively. Calculate EMF o
) ~erature coefficient is 107 VK.

OR

. werking and 1eaction o { ecianche cali.

e

2* [0.001M])/Cu. Standard
the cell, AG, AS

(CO-4): Discuss the working principle of Borb Calorimeter. A coal sample has following analysis by
wéighll C=90%, O= 3%, 5= 0.5%, N=0.5% and ash= 2.5. Net calorific value of the coal was found to be

@ 8490.5 Kcal/Kg. Calculate the percentage of hydrogen and gross calorific value.
OR

with the help of neat sketch, discuss ion exchange process for water softening. Compare its merit over zeolite
rocess. A zeolite softener was completely exhausted by removing the hardness when 10,000 litres of hard
Svater was passed through it. The exhausted zeolite bed required 100 liters of 5.8% sodium chloride solution

for its complete regeneration. Calculate the hardness of water sample.

Q.6 (CO-5): Give the preparation of LiAlH,. Write anly 5 application of LiAIH,?
OR
Give preparation, properties and application of following polymer:
i) Neoprene ii)Nylon 6,6 iv)Kevlar v)Lucite

Section — C_# 50 Marks (L.ong Answer Type Questions)

Attempt ALL the questions. Each Question is of 10 marks.

- '0-1): Attempt any ONE question. Each question is of 10 marks.
: a. Give the importance of green synthesis. Also give the synthesis of adipic acid by conventional and
paracetamol by Green route
b. Discuss 12 principles of green chemistry and its impact on environment.

#

y@-l): Attempt any ONE question. Each question is of 10 marks.
a. Write the principle of NMR spectroscopy and describe its instrumentation. Explain the effect of

@ shielding and deshielding on chemical shift with the help of CH,Br, CH:Cl & CH,L
b. Optical isomerism in compounds without chiral carbon. Assign following molecule as E or Z

0 (b— @
/ — w

@ Q.9 (CO-3): Attempt any TWO questions. Each question is of 5 marks.

(iv) )

a. Define corrosion. Explain sacrificial anodic protection and impressed cathodic protection.
b. Discuss the electrochemical theory of corrosion using rusting of iron as an example.
¢. What is Portland cement? Give the composition of Portland cement. Write the reactions involved in

setting and hardening of cement.

Q.10 (CO-4): Attempt any ONE question. Each question is of 10 marks.
a. 1 g of CaCO; was dissolved in HCI and the solution made up to SC0 m! with distilied water. 50 ml of
the solution required 25 ml of EDTA solution for titration. 25 m! of hard water sample required 20 ml of
EDTA and after boiling and filtering required 10ml of EDTA solution. Calculate the temporary,
permanent and total hardness in given sample water.
b. What is the principal to determine the alkalinity of given water sample with numericai? 200 ml of a
sample require 20 mL of N/50 HCI using methy! orange as indicator. Another 200 mL of the same
sample required 8 ml of N/50 HCI using phenolphthalein as indicator. Express the alkalinity and its

amount in terms of CaCO3 equivalent.

Q.11 (CO-5): Attempt any TWO question. Each question is of 5 marks. Z b Z
a. Differentiate between: - (i) Homo;ﬁ[m er(:;nd co-polymer ot «
@ M Thcmiopﬁslpc and Thermosetting polym'érs
b. Why do we use THF or dry ether in preparation of Grignard’s reagent? Write the reaction of
C,HsMgBr with carbon dioxide, Chloramine, Acetone and formaldehyde.
¢. Write short notes on polymer composite and polymer blends




