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Question No. I is mandatory.

Answer any four questions frorn the rest.

2q22

(a) Infrared spectroscopy is associated w,ith

(i) Froton transition

(ii) Electronic transition

(iii) Molecular vibrations

(iv) Electron bombardment
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(b) Alcohoiie group is the example of

ii) ChromoPhore

(ii) Au,<ooirr'-me

{iii} P..elative abundance(illj l=rCiaiivlJ .iuurr

(iv) Nane. of ttre above

{c) \\&ich of the fcrllorving is not an iinportaat

flrcperry of an ideal fuei ?

(i) Fiigh viseositY

(ii) High ealorifie value

(iii) l,ow eost

1iv) ldoderate ignition teinperature

(d) ehoose'-he chernieal sp';eies that can be used

a atreiear fucl

(i1) 234LT

(i") :-t61J

(ai t{ighest rank of sioai is

(ii Pear (ii) I-ignite

iiiii Anttuaeite {iv) CiraPhite
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(0 The unit of 2nd order reaction is

(i) moVdm

(iii) s-'

(iii) In both RNA and DNA

(iv) None of the above
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(ii) moi-rdm3s-r

(iv) None of these
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(g) Forrnaldehyde is the rnonomer of

(i) Buna-n-rubber (ii) Neoprene

(iii) Baketite (iv) None of these

(h) Inversion of cane sugar is an exarnple of

(i) Pseudo-first order reaction

(ii) First order reaction

(iii) Bimolecular reaction

(iv) None of the above

(i) Thiamine is present in

(i) RNA

(ii) DNA



fi) The monorner unit of natural zubber is

(i) isoPrene

(ii) l,3-butadiene

(iii) stYrene

(iv) None of the above

(k) Find the eorreet inductive effect series

(i) -Ci\i >- SG.H> - CHO >-CO

(ii) - sorH > - cN > - cHo > -co

(iii) - cN > - so3H > - co > - cHo

(iv) - eN > - CO > - CHO o * SO.H

(1) The examPle of Lewis acid is

(i) NH"

(iii) -0cH3

(m) An a-lkene compound propene-tr could be

converted to l-bromopropane in the presence

of HBr through ftee radical rcaction rnecha-

nism, the narne of the reaction is

(i) Markorclikoff rule

(ii) Anti-Markovnikoff r-rle
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(ii) A1C13
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(iii) E2 reaction

(iv) SaYtzeff rule

(n) In S,2 and E'? reaetion, there

detennining steP. It is due to

(il Slow reaetion

(ii) Fast reacd.on

(iii) Formation of carbocation

(ivi Formation of earbanion

(ii) lov

(rv) 0V

(s)

is no rate
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(ii) etir

(iii) s-2

electrode is

(i) 100v

(iii) lv
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(q)

G) Which of the following statement is correct ?

(i) In the ceil expression oxidation electrode

rvritten in left and reduction electrode in
right.

(ii) In the cell expression oxidation electrode

written in right and reduction electrode

in left.

(iii) In the cell expression oxidation and

reduction electrode can be wriuen ran-

domly.

{iv) There is no

expression.

(s) For isotherrnal Process

(i) aI-I : 0 (ii) aH : 0

(iii) AQ :0 (iv) aS : 0

58l19l2nd SerAJCH 201 ({t)
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(t) When a system undergoes change at constant

volume, it is known as

(i) Isothermal Process

(ii) Sobaric Process

(iae) Isochoric Process

(iv) Adiabatic Process"

2. (a) Define strong and weak
examples.

etrectrolytes with
2

(b) Write short note on any one: 4

(i) Standard hydrogen eiectrode

(ii) ealomel electrode.

(c) The standard reduetion potential of Zfi+ lZn
electrode is -0.76V and standard reduction
potentlal of Cu2 + lCu elecffode is +0.34V.

\\teat is the standard potential of the cell
ZnIZrf* il Cu*i eu? 3

(d) What is the emf of the following eell?
Zn I Zrf* (0.1M) ll Ni'. (10My Ni. [Given:
Standard roduetion potential of Zn 4nd Ni
eleetrodes &re -0.76V and -0.25V
respectivelyl 5

(e) What are Carbon nanotubes ? Describe their
properties and apptications" 2+4:6
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3. (a) What is internal energlr and enthalpy of a

, system ? For a particuiar system wnite doum

the mathernatiEal relation between internal

energy and enthalPY. 3

{b} Prove that for isotherma[ revensible process

work done (W) : nRTIn Vrff, 4

' (c) Calculate the maximum work done when

pressurc on l0g of trydrogen is reduced &om

20 atm to latrm at a constant temperature of
273K. The gas behaves idealiy. CalculateAU

andAQ. 5

(d) The aetivation eners/ of a non-catalyzed

reaction at 37oC is 83.68 kJrnol-' and the

activation enerry of the sq{ne reaction

cata\yzed by an en-ryrne is 25.10 klmol-r.

Caleulate the ratio of the rate constants of,

the enryme catalyzed amd non-catalyzed

reactions. 4

(e) Distinguish between thermoplastics and

thermosetting plastics. Give examples. 4

4. (a) For a second order reaciion show that:

t,, u (1/k), where t,o is the half-lifc period

and k is tlre Znd order rate eonstatrt. 5
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5.

(b) Draw the energlr profile diagram for cata-

Lyzad, non-catalyzed reaction. Defure activa-

tion energy.

(c) Distinguish between RI{A

(di Write short notes on :

(i) Natural Rubber

(ii) Nylon 6,5.

(a) Arrange R-)o*, tl-i7E*, o-+o* and m+r*
transitions in decreasing order of energy.

2

(b) What are the various chemical shifts assoei-

ated with UV-visible speetroscopy. 4

Describe the instrurnentation of a mass

spectrcmeter with a diagrarn. 3

(d) Explain the'H NMR spectra of methanol and

ethanol" 4

(e) Slhat is crystal field splitting energy ? Compme

the magnetic prcperties of [CoFrl] and

[Co(l\G{rU 
3* on the basis cr-vstal field splitting

(e)

energy"

58/19l2nd Seili,rueH 201 rq'l
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6. (a) Exptain the stoichiornetric combustion of
propeme with proper chemieal equation. 4

(b) Answer any tlree from the following
questions : 2x3:6

(i) What are high and low ternperature

carbonization processes ?

(ii) Define the proxirnate and ultimate
analysis of coal.

(iii) Write note on Octane and Cetane number.

(iv) Write note on Aviation fuel.

(c) Give reaction mechanism for formation of
o-aminotoluene from o and m-aminotoluene.

2+2:4

(d) Give a conversation with mechanism from
haloalkane to alkene. 2

(e) Write the decomposition products of ketene

and diazomethane ? 2+2--4

7. (a) Give synthetic method for drug molecule
such as Ibuprofen. 4

(b) What is Beckmann reaction ? Give reaction
mechanism from cyclohexanone to t-capro:
lactum.
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(c) Give reaction mech,atrisrn ftir fonnation of
tricne cornpound fi'orrr tertiary aurine. 4

(si Give examples of each eleetrophilic and

mrcleophilic additio;t reaetioits" 2,+2:4

ie) E/rite the firllowing conversion rvith rnocha-

rrism any oire : 4xl:4

(i) c*-Chlorocyelctrex.anone to eyelopentanoie

aeid

(ii) Auetaldehyde to cratonaldehyde

{iiii Z-Bromobutane to butene-l and butcne 2.
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