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2. - Attempt any Si ‘questions.

03, Al_l"qu;‘stions ci‘ry equal marks.

R A Explain th‘c. foll ywing: . (3x5)

(;l)ﬁ_‘G:raphilc is ¢ good conductor of electricity while
“diamond is rot.
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| pilute colution of alkal metals in liquid ammonig
W

< plue coloured and paramagnetic in nature
18 ,

(d) The pond ankle in NH, is 107°C while in P11 s

93°C.

(¢) Na,COy 18 ‘more soluble than NallCOy in -

water.
why most lines in the Ellingham diagram .

(a) Explain
?‘ight.\‘ Whi‘\‘l happens

slope upward from left to

when line crosses AG =07 - (S)
(b) Chemistry of Lithium is different from other alkalt
metals. Give examples 10 support, of the

statement, (5 |
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(¢) Why is white phosplmrqus very reactive in
comparison to red phosphorous? Phosphoric acid

is syrupy and viscous. Explain, ® (5)

(a) Explain briefly the complex formation tendency of
the alkali metals with special reference to crown

ethers and cryptands.. (5

(b) When heated sulfur melts to a mobile liquid, but
on further heating the viscosity increases sharply
and then decreases again. Explain. Give the

structure and oxidation state of sulfur in H2803.

(3)

(c) What are clathrates compounds of noble gases?

Why do helium and neon not form clathrates?

(5)

P.T.O.
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(a) Write a short note on Hydrometallurgy and Zone.

° 4.

° Refining. (5)
A .
A‘-.‘-‘ (b) Complete and balance the following reactions:

o X ,
.' () XeFs+HO0 —>
| Gy MgMNOpEA—"
Ao @iy Pe+HNOs  — =
) . (v) BaHs+HO —* s
' .‘_ . (v)  SiHa+ AgNOs+ Hz0 —
]
2 -
- | (c) What is the inert pair effect? PbC1, is a stronge
‘ oxidizing agent than SnCl,. Explain. (5
’ ‘_ ¢ 5. (a) Among alkaline earth metals (except B_eryll.ium
',‘  ,‘ : which will be the. softesi metal and have the mo
, insoluble sulfate? Give reason. (
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'h

(b) Discuss the structure and bonding in Diboranc.
What are the products formed when diborane

h
reacts thh excess ammonia at, low and at hlg

(5)

N temperaturm

|

- (¢) Draw and explain the stru'ct_ure of the.following

| - compounds:
(D) ICI,

_ (J:i) Basic béryl]ium acetate. .. (5)

- (a) ‘What z;fe interhalogen compounds? Why are they

moré reactive as compared to halogens? (5)

P.T.O.
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(v) Discuss 1€ structure of Xef; using MOT, 'w'ga;.

are the advantages of this theory over V Br -

XeF,” N ) I
y | IR
(c) Give, details of Electrolytic reduction and Van

Arkel de Boer process. ; ) ~_.(5') .

7. (a) Ex'piain the following according to El'li‘ngli.am_

Diagram:.

(i) For extraction of metals from HgO i,ri\d..AgzO,; P

no need to add a reductant.

(i) Cr,0, can be reduced by Al,_But A 1,0, c'gxﬁj
not be reduced by Cr. A . (5)§

(b) Arrange the following hydrides in incrcasing Qrdpr
of their b0111ng points and bond anglc. Givc'rcaSqns _'

for the same H .Se, H,0, H, ,Te, and H, b (3) o
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(¢) Oxygen exists as an O, molecule while sulfur ex1sts

as an §; molecule, Explain. (5)

- () Discuss briefly the following-

(1) Variation of the atomic radit and
electronegativity among the clements of the

main group.
(11) A]lhough the ionization ewergy of Li is

maximum amongst alkali metals it is the

*®
strongest reducing agent in the aqueous

solution. Why? (5)

(b) Write a short note on any two of the following:

(i) Allotropes of Carbon’

P.T.O.
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(ii) Hydrides of elements of group 15

(iti) The oxo-acids of chlorine

(542
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1. Write your Roll No. on the top immediately on receipt-
of this question paper.

‘ . .
". Attempt six questions in all.

3. Q.1 is compulsory. .

4 Use of seientific calculators is allowed.

1. Attempt any five:

(a) Why 1s the value of heat capacity at constant
a

gsure greater than the value at constant volume?
pre

-

P.TNO.



147

(b) R€
reality"

-

Vefsible pl’OCCSSCS cannot be Carried
- Out .
In

Explain.

e

(c) partial molar volume of & componeny j, a 5]
e S0 Uty
n

1< on the nature as wel] aq
depeﬂds the amou:
un[ Of

the other components. Explain qualitatjyg,

n gream At | bar is converted tg liquig W
ater

spontan@OUSly at temperatures ey, 10
°C

Jithough this results In decrease in it5 op,
: Opy.

Explain.

(e) If Joule Thompson Coefficient is positive for a
gas it indicates that attractive forces déminate
‘petween molecules of the gas. Is this statemeht

true? Explain giving reasoll

(f) Why is the partial molar Gibbs free energy called

as Chemical potential?

(8) Which of the following processes are spontaneous

and why?
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3

(1) al

Reversible 1sothermal expansion of ide

__gas.

(1) Vaporization of superheated water above

100°C,

(iti) Melting of ice at freezing point.

(5x3=15)
(@) If the equation of state of a gas IS

a .
[P+;?] V=RT; Show that P is a state function.

Also prove that (@:] (ﬂj (6VJ +1=0.
0T Jy\ oV Jp\ 0P )y :

(b) Show that isothermal reversible work of expansion

of an ideal gas is greater than that of a van der
Waals gas under similar conditions?,

l

P.T.0O.
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() The value of € for a sample of 4 perfect gag

was found to vary with temperature as (}"/JK !
m

mol ' = 2017 + 0.3665¢T/K). Calculate 4, w, AU,

and AH for one mole of the gas when the

temperature 1s raised from 25°C to 200°C at

constant pressure. (5,5,5)

(a) Using indicator diagram show that more work is

]

done by the system during? expansion of an ideal
gas in a reversible process than in an irreversible

process.

(b) Show that chemical potential of a component in a

mixture can be written in terms of enthalpy. IS

+ this e\lrpartial molar quantity? Give reason.

(c) One mole of an ideal gas with C,=3/2R

undergoes adiabatic reversible expansion from 22.4
liters_to 44.8 liters. If initial temperature is 27°C,
calculate the final tempe.n-ature and the work done

5.5.5
in the process. (:’3")

ﬁ \
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a) Derive tl lati [ 2] QV—]
4. (a _tll\Lh 1¢ relation C"“(V;“I('(;}"I:'JV oP )t

starting from H = U + Pv.

(b) SAow that dw is not an exact differential and hence

W 1S not a state function.

(¢) What 1s the difference between bond dissociation

enthalpy and bond energy?

The valub of AH® (298K) for the reaction
N,H,(g) — I\isz(g) + H,(g) is found to be 108.76
kJ mol. Calcula-fte the bond enthalpy of N =N
bon'd assuming ti'lat th-e structure of I\?sz is HN
= NH. Given the following bond enthalpies : €.

— 163.18 kJ mol™, g, = 390.79 kJ mol-! ang

g . = 435.89 kJ mol. (3.5,5)
H-H

P.T.O.
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5 (a) Derive the thermodynamic equ

oU

starting from dU = dq + dw

ation of State

(b) What is residual entropy? Explain giving two
examples.

(c) 5¢gice at 273 K rs added to 30 g water at 323 K
in a thermally insulated container. All the ice melts
when equilibrium, is achieved. What is the final
temperature? What is the total entropy change?
Given A, H=334.72]g™, C,(1,H,0) = 4.184 KK"'g"".

': (5~ '5)

(

(9]

A )

6. (a) Describe Joule’s experiment and the result

obtained from it. Whateare its shortcomings?

(b) What is inversion temperature? Starting from the

S _ : Q1S
definition of H,, show that T, = Ve, where @,
: . - . aas at the
the isobaric expansivity of the gas

lemperatyre T..
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r
a(ArA)
7. (a) Derive the relation J AT L :dArU_

1234 7

(c) State Hess’s law of constant heat summation.
Calculate the enthalpy of formation of fungsten

. carbide (WC) from-the following-data :

W(s) + 3/2 0,(g) » WO,(s) AH®, = 837.47
k] mol-!' WC (s) + 5/2 0, (g) > WO, (s) + CcO,
(8) 8,H°,, = -1195.79 kJ mol! C (graphite) * O,
(2) > CO,(g) AH4= -393.51 kJ mol™".

(5.5.5)

\

(b) Define enthalpy of neutralization. Why is its value
always negative? The value of enthaipy of
neutralizatioh of strong acid and strong base is
same for all acrds and bases. Explain. Will there
be a change in the value of enthalpy of
neutralization if the acid or the base is a weak

electrolyte? Give reason for your answer.

. P.T.O.
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(¢) Compute A G for the procesy: H,0 (1,2 atm 371

K) = H,0 (g, 2 atm, 373 K).

(5.5,5)

R. (a) Derive the relation L\b:();,ln:i"__\,(-t(prmp')

starting from dH = TdS + VdP.

(b) Absolute entropy ot liquid water at 298K has to
be calculated. Write all the steps involved. Also

write the final expression for calculation of

entropy.

(c) Calculate the entropy of separating the components
. : / e N
in 100 g of air. The composition is_21% volume

0,, 78% volume N, & 1% volume Ar (Atomic

Weight of Ar is 40). (3.5.9)
\
|
]
’ (2000)
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. Wrnite your Roll No. on the top immediately on receipl
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2. Attempt Six questions in all

3. All questions carry equal marks.

1. (a) Name of the following complexes according 1o

he IUPAC system of nomenclatyre -

(1) [Co(NH;)]Cl;

PTo
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i) [Co (NH),(H0IBIINO,,

(b) Write (he formulac of the following coordination

Compound.\‘ N

(i) Dichloridobis (ethane-1, 2-diamine) platinum

(IV) nitrate
(ii) Potassium tetra cynonickelate (II)

i1) Tris(ethane-1, 2-diamine) chromium (III)

(1

chloride

Calculate the oxidation state of central metal atom

(c)

in the following :
(1) [CO(NH3)5C1]2+
(i) K,[Fe(CN)]

(ii) [Co(NO,),(py),(N H,),INO;

(d) Draw the structures of all geOmcmcal isomers of

[PUNH,)(Br)(Cl)(py)]. (3,3,3.3.5)
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[TiLJ>,

axima at

2. (a) A complex jon having the composition
L = neutra] ligand shows an absorption m

300 nm (500 x 109 cm). Calculate the crystal field

splitting, A, for this complex.

(b) What is chelate effect? Describe two factors that
contribute to the stability of bis(dimethylglyoximato)

nickel(11) complex.

(¢) Transition elements normally shows variable

oxidation states. Explain.

(d) Arrange the following in increasing order of

stability :
[Co(NH,)J**, [Co(en),]*", [Co(dien),]*"

Where en = ethylene diamine, dien = diethyltriamine

(3,3,3,3.5)

3. (a) Potassium permanganate is stored in dark bottles.

Why?

(b) Explain the order of A, for octahedral complexes

for F-, H,0, CN~.

P.T.O.




4

22
(¢) The complexes of Mn(ll) are Benerally Joqq Stable
(han those of subsequently divalen 3 series of

()
metal 101S. Why

(d) All the Cr-F bond lengths in [CrF6]3‘ are equa|
but in [CrF,]* two Cr-F bond lengths are shorter

than the remaining four. Explain. (3,3,33.5)

(a) The complex [Pt(NH,),(NO,),] exists in two
isomeric forms a and B. The a form reacts with
one mole of oxalic acid whereas B form reacts
with two moles of oxalic acid. Give the structure

of o and B form.

(b) What are the drawbacks of crystal field

theory?

(c) What are spinels? What kind of spinel is
Fe,0,7

(d) Why do d-orbitals of the metal cation split when

ligands approach towards it? (3,3,3.3-3)



N

(@) Why do
b

1ec oive very shar
lanthanides and actinides give vety 3 P

;llld\\‘ ll\ th\\lr \\l\\\~ll‘\\(1{\‘ S“K‘Ctr“

(b) Calculate the magnetic moment of Europrum(Iih.
Explain discrcpanc_\‘ between observed and
calculated magnetic moment. (Atomic number of
Europium is 63).

(¢) Certum(Ill) ion with a 4f' configuration is
colourless while cerium(IV) ion with a 4f
configuration is red. Why?

(d) Explain the ion exchange method used for
separation of Lanthanides. 3.3.3.3.))

(V¥
V]

Explain the following :

(a) Crystal field splitting in tetrahedral complexes(A)
is only 4/9 of the corresponding splitting 1in
octahedral complexes(A).

(b) CuSO,.5H,0 1s blue but CuSO, is colourless.
(c) How variation of lattice energy of divalent metal

halides of the first transition series can be taken

as an evidence of crystal field stabilization.

P.T.O.
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ser and outer orbital complex.

(d) Int (3,33,3.5)

7. (a) Calculate the CFSE in terms of A of a d7 megq

jon placed in 3 tetrahedral crysta] figlq. Predict

the magnetic behaviour.

(b) Why is potassium dichromate intensely coloured?

(c) The {Ni(CN)4]2_ is square planar and diamagnetic
whereas [NiCl4]2‘ 1s tetrahedral and paramagnetic.

Explain.

(d) Explain hydrate isomerism with example.
(3,3,3,3.5)

8. (a) Explain the following properties of the transition

elements
(i) Alloy formation

(11) Complex formation

(b) Given below are the Latimer diagram for Cr in
acidic medium :

133 -0.91
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9.

7

) Write half reaction for the conversion of

('l",()7 > (‘,,1‘

(11) IS there any tendency of Cr?’ to reduce to

Cr? Give reasons.

(i) Calculate skip step emf for Cr’* — Cr

change

(¢) On adding a solution of potassium cyanide to an
aqueous metal salt, a green precipitate, A is
initially obtained which subsequently dissolves
in excess of cyanide to give a yellow complex,
B. Addition of iron (III) chloride solution to
B gives a blue compound, C. On heating B
with concentrated sulphuric acid, a poisonous

gas D is evolved. Identify A, B, C, and D.
(4,4.5,4)

(a) How are the three isomers of [Pt (Br)(NH,)
(Cl)(py)] prepared from [PtCl,]>

(b) Classify the following complex ions as labile or

inert. Write the explanatory sentence on each.

(i) [V(HzO)]3+

P.T.0.
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(ii) [Cr(H,0)]*

(i) [Fe(H,0)]*

(c) The trans isomer of diamminedichloroplati
HUm(][)

complex, 1S more stable :
p than the cis isome;

Explain.
(6,3,3.5)

(1500)
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Attempt six questions in all.

(O8]

Question No. 1 is compulsory and carries 15 marks.

4. All other questions are of 12 marks each.

I.  (a) An organic compound A (C,H,NO) on treatment
with bromine and aqueous NaOH forms compoupg
B (C3H9N). B on treatment with NaNO2 and di].
HCI gives C (C,H,0) along with the evolution of

]

P.T.O.
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N, gas. C forms jodoform with iodine and aqueous
Na,CO,. Identify ‘A", ‘B’ and ‘C’. Give the
sequence of reactions involved. Name the reaction

involved in conversion of A to B with mechanism.

(b) How will you show that Naphthalene consists of
two benzene rings fused together? Explain giving

the complete sequence of reactions.

(c) Arrange the following in 1ncreasing order “of

basicity. Give reason.

(d) Define Tsoprene rule’. Indicate the isoprene units

in the following compounds with the dotted lines :

: |
SN N (6,3.3.3)

(a) Describe Haworth's method for the synthesis of

Naphthalene.
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3

(b) Electrophilic < ~
Philic substitution #action in Phenanthren®

occur
S preferably at cog. Explain by drawing the

relevant fesonating structures.

c) Co :
(¢) Comment on the fact that Anthracene undergo€s
Diels - Alder reaction. _Su{>port your answer by

giving an example.

(d) All bond lengths in Naphthalene are not equal.
Explain with the help of suitable structures.

(3.3,3,3)

(a) How will you distinguish between Aniline, N- °
\
methylaniline and N ,N-dimethylaniline using

Hinsberg’s metho?? Give reactions.

w .
hd

(b) Arrange the following compounds in order of
decreasing basicity. Give reason to justify your

answer :
m-methoxy aniline; p-methoxy aniline; aniline

(c) N-ethyl-N—methylaniline is chiral but nonp-

resolvable. However, 7_aminopentane 1s resolvable.

\ Explain. -

P.T.O.
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4.

4

@ write the final product formeq in the
o

. . . aghon of
pitrobenzene under the tollowing condit
o ] I

lons
(i) Sn/HCl
(i) Zn/NH,C]
o /
(iii) Electrolytic reduction (3,3,3,3)

(a) ('«'lf.l'.V out the tollowing conversions (any three) :
(i) Aniline mto benzonitrile
(i) Benzyl chloride into anthracene
(i) Antline into 1.3.5-tribromobenzene

(iv) Pyrrole into 3-chloropyridiné

(b) Write the mechanism of acid catalysed hydrolysis

of alkyl nitriles. (3,3,3,3)

(any 12) (12x1=12)

f
|

Complete the Reactions :

0 ,(\//%/ , Br, FeBr,

ApS
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N (1) NaNH,/NH,
[ORS -
N (i) H,O

SR

\\/L Na/CZHSOH

(111) f .] ==
S

‘T r
L
g (i) BuLi
S (1) CO, H,0
. " (i) HeCl, .
v { Q\ (i1) CH;COONa
CH;CH,CH,Br/ FeBry
Yy, DO
.o "———’—'—’
. (v | _N (i) Hy/Ni
P.T.O.
eSS —
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(i) CH,CH,; Mgl

L CRCNT e
@) s (i) H'/H,0 :

N\\ KMnO,
(ix) T _ —
(jf& ctiyl nitrate
(x) y | B
Z fl\i NaOC,Hq
{ E xylene
(1) /O\ M 30°C.

(xii) CH,CH,NO, + HHONO —

(xui) CH,NC + S —

—_

(xiv) CeH{NH, + CHCly; + KOH —— et

2 roup.
6. (a) Citral contains an @ B-unsaturated carbonyl group

' Vi / action.
Justify giving the relevant re .

-

\}
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(b)) Discuss the recaction which indicate the posttion
of Tinkage between pyridine and N-methyl

pyrrohdine in nicotine.

(¢) How will you show (he presence of the following

in an alkaloid :
(1) o-methy] group

(1) phenolic group

(d) Give the synthesis of citral from methylheptenone

using Reformatsky reaction. (3,3,3,3)

-2

(a) Thiophene undergoes electrophilic substitution
reaction at 2—positioh. Explain giving suitéble

structures.

(b) The reactions of pyrrole cannot be done in strongly
acidic medium. Give reason and the reaction

involved.

(¢) Pyridine undergoes nucleophilic Substitutigy

<

reactions also. Justify the statement by Providiy,

U

suitable resonating “‘t”““"“s‘

' P.T.O |
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/ | :
..cuss the aromatic character '
(d) Dis¢ FUsTactel Of furan bage -

ation, furan |pges
its aromaticity. Give the reaction ang expl

resonance. On catalytic hydrogen

ain.

(3,3,3,3)

/
g (a) Write short notes on the following (any two)

(i) Pomeranz-Fritsch synthesis of [soquinoline
(i) Fischer-Indole synthesis

(i) Mannich reaction

> of
-

(b) Outline the reaction sequence involved in the
Hoffmann exhaustive methylation procedure of

/ hydrogenated quinoline. ~ = ¢4,4,4)

»

| (1700)
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LA J

|« Write your Roll No. on the top immediately on receip!
of this question paper.

2. Attempt any six quq§tion1s in all.
3. Use of scientific calculator is permitted.

» N

. "(i) (a) Distinguish between order and molecularity.

(b) Can the activation cnergy ol a reaction be

zero or negative? : - (2+2)

(i) The rate law for the reaction deseribed by

P.T.O.



i first¢ order 11 the concentration N
0 (
2 )Zlm‘ Dcri\/(‘,

css10N for.the time-
expre rithe time-depengen, bekavs
avior of

(4)

311

[NOl- e preduct concentration,

" tion between car .
., The reaction carbon disy]f;
(i) , ulfide and o070
. one
' +20,,——»
C ﬂ(g) »(g) COz(g) 4 2 SOH
‘4]

vas studied using a large excess of C§
e The
ure of ozone as a function of time ls)glv !
en

prCSS
.’ in the following table :

rlme s 30 | 60 | 120 | 180 | 240

1.76 11.04 10.79 {0.52 {0.37 {0.29

ressure / torr

'OznP

, oo .
jon first ord;r or second order with

Is thé rgact
(4.5)

respect to 0Z0 ne?

. - A
(i) The half -life period of
at a certain conceptratlon i

of the initial concentration, th

a reactant is 50 minutes
s reduced to one half
e half-life period

he order of the

* becomes 25 minutes. What is t
reaction? (4)
(i) Give reason : (Any two)
arity

(a) It is rarce for a rcaction to have molecul

more than threc.
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b) The v,
( ‘) The Value Of steric factor p 1s usually less
than one

(c) Higher the-

slower 1S the ra

activation energy of a reaction.

. 4+
tc of reaction. (2+2)

| (iii)_ Thc‘ mechanism proposed for the'dCCOIHPOSjt"O"
of Nz()5 1S '

NOs ki NO,y+NOs

NO + NO; - Ky NwO{.
. _—— —.‘~_> L R
~.NO2 +NO; __k;_‘_; NO + 0, + NO;
" NO +NOs ke ----9NO,

~Derive the cxpression for the rate of

'disu'pp'éarancc of Nj();‘ Lo (4.5)

3 g (i)‘ Discués-(._’,olhéiori Theory of bimolecular gaseotly
reactions. - - (d)
(i) A lirsi order rcaction has rate constant 2 ) «
R .10‘5't.r.n'n. | at 458 K and 3.07x 1073 mip | at
. ' ) X g 38 v
510K respectively. Calculate the energy of
- activation. (4)
(":"i)*""l'h'e rate constant for the dissociation of cp,
e, —r 2 CH
> =

P
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is given by : k=5x](f cxp[:}ox kJ
RTfJ
Calculate the enthalpy

and cntrop
for this reaction at 850 K. I)’ “rdc“v‘”mn

(4.5)
4. () The decomposition of PhO\Phnu. PH,, on
tungsten is first order at low hrcssurus and ch (:;l
{ oth
order at high pr‘*’buer Account for these
obselvatlonq Sl L:}
_ (2)
(i) For the reaction :
k k!
| ASBSC
Show that :
=5 1 ' . 5
= — { g y S
[(’]1 [A]()[ (k] —kl) ik (.3\ ('klt)' kle.xP_('kl‘U:}_]
' Fufther plat the graph illustrating"th_cvériaﬁohs, ’
of [A], [B], [C] with time ‘" considering *
2 k,'>> k. | R s B (0)

(i) The enzyme catalase catalyzes the décomposition.

_O'l' HZO,_,.“ The data are:

Wlﬁf (mol/l )

( Imtal rate / (mul./r:)- T

——
——




0.

). Discusg the

N

Onoof Catalase 18 4.0 » 10 " mol/

” ‘ Lo determing o« cconstant
Meang g, Mine .. the

tup
Movey, Number, k,, S

Utration curves obtained

(ric (iration of

k‘l) 4'\'1 2
AQuUeQyy Solution of CH,COOH with
.1qucoux \olulmn ol NaOJI1.
(b) f\l C
Queoyy Wllllmn o HCT with aqucous
Solution o NH JOH. (2+2)

dASymmetric cffect  and
ele CClrophoretic. effect. How these effects can
be Minimized? (4)

. v)

() At 25°C, the specific conductance of distj]]o

water is 58.0 x.10-7 §py-! and the A° values of
H™ and OH- ions are 349 § x 10 and 198 5
10~ Sm? mol™', respectively. Assuming thay A,
differs very little from A° . calculate the lon:c
product of.water at'25° C. (4.5)
= | ;. !
(1) What i1s Walden’s rule? Explain, why Waldep g
rule is not applicable to cations of Sal)

4)

s1zes.

o . l)"l‘~Q).
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Calculate the transport Mumbers of 4

from the following date Obtaine by

3 zlskthc indicator
' [C] solutiop = 0.1
1. mass of Ag deposited i the coulomet |

eter =

0.1209 g; movement of boundary =

poundary method using CdC

cJectrolytes concentration of p

. 7.50 ¢cm and
c,~oss—S€C“0na| area of the tube = | 24 cm?

'_ | (4)
pescribe Hittorf' s method for determination of

e ber
fransport numocr. 43

(1)

; (i) Attempt any two !

(a) Tr'éh's.i)ort number of CI- jon in aqueous
solution of HCI is 0.16 and it is 0.62 in
aqueous solution of NaCl. Explain the
difference. |

(b) Define iogic mobility. How does it differ
\ _

from ionic speed?

-

(¢) Explain why conductivity decreases on

dilution whereas molar conductivity
. ”)+2
increases? (2+2)

—

(i) The specific conductivity of

5
of CaF, was found to be 4.2 10
3 r used to make

Thl‘

a4 saturated solution

-1 - |
ohm™ cm
The specifi ivity of wate

1e specific conductivity ob We

-
6 m .
the solution was 2.0 X 10°¢ ohm I et

\
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Define gy

'e\pgrlmcnldlly

CqQuivq) ‘
ent ¢
Ondyyn,: .
52.0 and gy llct"'llics of Ca?* and F ions aI¢
solubil; l m-'e . oy . the
olubiliyy, ar o SMequivt, caleulate the
2 cr.

(Hn
0 L
m”br“thn of | Nraush s law of independent

Ons.
“‘L molar conductwnllLS al

O¥NaCl, Hey ang o cOONa
Wd 91,0 ohpy-t cm? mol”’

: hat wjj
ol Acetic acid?

respective] g
. . , W
' - be the molar conductlvlt}’

=t (4.))

Atum Weld How it is determined

.acrmometcﬂ Give reasons for h]gh and Jow

(i)

Qi mtum vucj(] . \ ; (4)

.In a.‘given cell, solution ‘A’ transmits 42% and
- solution ‘B 85% of radlatxon\havmg a certain
' waveleng,th What is_the transmlttance ‘at the

‘same wavelength of a solution made by mixing

35 mL solution ‘A’ and 55 mL solution ‘B’ if no

.'run‘)

| “Hg _\yiLl1

- reaction occurs?

(4)

I‘orrﬁaldehyde can be synthesized by 1rradmtnnn
o mixture of CO and H, containing a trace of
light of \Lavcleng,th 253 _7 nm. Shoy

mechanism: N

4

that the given reaction

““”g a uranyl oxalate,



0.2 &
1y '
Iy i 'S g* _
‘h“* ! ‘l‘ ‘\‘ ’
: > 2+ He |
il O Iy 1 |
: > [CO
Heo + Ha Ka e
1HCO L o
2 ks ‘
e ks HCHO+CO
. ke 'OCHC
ke HCOCHO (glyoxd) |
confirms the following I‘atc-la\ﬁ“' |
EHHCHO] _ Ksiy o | I.: i
— . 1. ) a 3 =
ot foe+ K. et lHﬂ (\I'C§+ k) (4.3) |

g Adsorption of UV radiations d'cco_mposes acetone
according to the fecaction : PR SR

'(‘-(\Hh ‘ cO-

ho
R :

_(('_‘H;):Cu
m yield of the reaction at 280 nm is
0.2. A sample of acctone absgrbs monochromatic
ot 280 nm at the ratc of -7._5><'10'3.,[_s",

Jation of CO- T (3.5

The quantu

radiation
_Calculate the rate of forn
(i) Wriie ghhort notes - (Attempt iillﬁ’ ih,l‘.cci)_ |
- (a)(PhosphorcScc'ncc and lf_lllo’res'gfencc_ |
. cactions ' '
;:l\tizil Method for

er ol reaction. :

(b) Photosensitizcd r
HQfF piffer
ation of ord

(c) i L

dctcrmin |
chain

and non-stntio‘nnr)’

(¢) Grationaly

rcnclinns.' ' : -
(%) Ostwald’s Jilution law. | .(_slb.ﬂ
‘ (500
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Organometallic Chemistry
and Bio-inorganic Chemistry
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

(g

Attempt any six questions out of nine.

3. All questions carry equal marks (12.5).

. (i) The cyclopentadienyl _rings in ferrocene have |
aromatic character but cyclopentadiene itself hag
no such charactgr explain. Give two reactions

of ferrocene whith show it is more reactive thap

. benzene.
[ ]

P.TIO.
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(1)

(i)

(8]
—
=

(ii)

. (i)

3.~ )

2

Give the complete cycle describing each step to

outline the working of the Ziegler-Natta catalyst

for the polymerization of ethene.
Mn?*

10ns are pot precipitated ag MnS on passing
H,S

8as in group II but precipitate
passing H S ¢as

analysis, Explain.

as MnS on

in Group IV of qualitative
(5.5.2.5)

What is mean; by synergic effect? How does it

account for the formation and stability of

carbonyl Complexes of transition metals in low
oxidation stateg?

Why is it necessary to remove interfering ions

before Group I1I analysis? Explain.

Name an important biomolecule containing cobalt

and its function? (5,5,2.5)

Draw the structure of methyl lithium. In which
category of organometallic compounds will you
pPlace it? What are the coordination numbers of

Li and C in the tetramer? e

l
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NEN

tNh

()

(111)

(1)

- P

3
What is o i
hat is the difference between active and
; :
passive transport? Why is the sodium potassium

pump considered to be a case of active transport?

Explain giving the working ol'sndium—polussium

pump.
Name the reagent used to separate Group IIA
and 1IB cations. Explain its role. (5,5,2.9)

LY '

alts, when “heated with ethanol

A mixture of s
which burnt with

and conc. H,SO, gave a gas A

a green- eaﬂed flame when ionited. The mixture

red gas B when heated with

also gave a
HSO The

otassium dichromate and conc.

pungent gas "evolved on heating the mixture vnth

sodrum hyvdroxide solution gave a brown
precipitate C with potassium tetraiodomercurate(11).

The residue left on boiling the mixture with dilute
HCI 18 soluble in hot water and the hot solution
gave a white precipitate D with dilute sulphuric
[low precipitate E with potassium

acid and a Y€

ate solul
and name the ions present

chron jon. ldentify (with formula) A, B,

c. D and E

P.T.O.
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(1)..-

(11)

(1)

4

Using the MO diagram of CO CxXplain-

) CO acts as an electron pajy donor ang
. . é (
acceptor through carbon and poy through
oxygen and formation of both sigmy 4n g o

bond involve carbon.

(b) CO has negligible donor properties to Lewig
acids like BF, but binds to transition metals

(c) CO is referred to as a 7 acid ligand.

Name the storehouse and transporter of iron. In
which part of human body are they found?
' (5,5,2.5)

What is Fischer Tropsch process? How is

synthetic gasoline prepared using this process?

How do you rationalize the increase in the C-C
bond length from 133.7 pm in ethene to 137.5
pm in Zeise’s salt, accompanied by a decrease
in C-C stretching frequency from 1623 cm' to
1526 ¢cm19

Name the metal which plays an important role

in th anym65: Carb()nic anhYdrase and

CarboXprptidﬁge A. Why this metal is considered

0 be excellent biocatalyst” (5,5.2:5)



5

Describe the Perutz mechanism of oxygenation

of haemOfllObm « What is the trigger for this
mechanism?

Differentiate between homogenous and
heterogeneous catalysis giving examples’ of each

and mention ope advantage and one disadvantage
of each.

(1) =Which is more stable and why:

(iii)

(1)

[Fe™C{Hy) ] or [Com-CH),1?  (5.5,2:5)

What do you understand by essential and non-
essential me#al ions in the biosystem? Give an

example of each type.

Explain why is sqdium carbonate extract
prepared to perform confirmatory test for anions
in qualitative analysis?'Why is the extgact
acidified before adding any reagent?

Why is cis-platin active in cancer therapy in
contrast to the trans—form? (5,5,2.5)

Arrange the following in the increasing order of
CO stretching frequencies in the IR Spectrum
and Explain the order: [Mn(CO) ", [Cr(Co),],
[Fe(CO) )™, [TI(CO)J*

[VICO))
P.T.o




(i)

§)

Why 15 it necessary to tegy Group v

4 . P i() !
order Ba?' St Ca?'? NS 1N the

(575’25)

What are the toxic effects of arsenic? Give 1,
* Ulve e

reasons for its toxicity. How Can it be treaedo
-dled”

Compare die synergic effect of Zeise’s salt.with
that in metal carbonyls. Which one yij|
higher Fe-C bond order among Fe(CO)

. and
[Fe(CO),J*". Justify your answer.

State the formula of the rhodium complex used

as Wilkinson’s catalyst and the oxidation state

\
of rhodium in it. ] (5,5,2.5)

(500)

have.
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Attempt a total of 6 ‘questions.
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Three questions to be attempted from section A and

three from section B.

All questions are equal marks.

Log tables to be provide to the candidates.
)
Use of scientific calculator is allowed

L4

PO
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SEQH()N - A

qrrempt any 3 questions from this section

Atempt any five of the following :

9} Explain electroan#ytical methods.

(

(b) Whatare the advantages of continuous drying over

the batch drying? .
(c) Explain the sample injection system in GC?

(d) What 18 Electro Osmotic flow? *

L

(¢) Discuss the principle and one application of DSC?

(f) Differentiate between partition chromatography and
adsorptiof chromatography. \ . (5%2.5%
2. (a )What 1s thermal 0rav1metr1c analvsm (TGA)?

Discuss decomposition analysis of CaC,0,.2H,0

using TGA.

itrati ' ith one
(b) What are redox titrations? Explain with

example. [

l
(c) Explain the preparation of TLC plat

es and give

(4,4,4.5)

applications of TLC.
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(S

Write short notes on the following :

(a) Analytical applications of thermogravimetry.

(b) Chromatogram

(¢) Cyclic voltamlﬁetry (4,4,4.5)

4. (a) Explain column chromatography and its
applications. |

(b) What are the criteria for a good th'ermobaﬂl.ance‘?

(c) Lead was determined in a sample of dust by eight
different methods and ~the "results are
9.11,9.14,9.21,9.12,9.08,9.09,9.14 and 9.16
Calculate the arithmetic mean and standard
deviation. . | . (4,4,4.5)

SECTION - B

s Attempt any 3 questions from this ‘section

5. (a) Give a schematic diagram of a glass electrode
and explain its function. Why is the glass electrode

stored in water? -

(b) How is potentiometry used to find F,“l N an redox

process ?
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] ' B NE .
() What art mobile phase and a Stationary )
Y phase
SC in

4 Thin Layer cln-mnuln;v,r:lphy with cxampl
At ) (‘N’,,

o (4,445
l)islln_s.',msh between (e following : !

(a) gtandard deviation and average deviation
(b) Batch extraction and continuous extractiop

< accuracy and precisi
(¢) accuracy and precision. (4,4,4.5)

7 (a) What 18 the principle ol paper chromatography?

Explain the procedure of paper chromatography

(b) Explain the conductometric titration of a weak acid
with a strong base.

(c) Explain the types of Polarography with their
applications. (4,4,4.5)
8. (a) Defihe the following terms and give the
" mathematical expression for each of the following :
(i)'Retardation factor
(1) Partition coefficient
(b) Write short notes on batch extraction and counter
current extraction. o
(¢) Define the following :
: ‘ a8
(1) (AAS) Atomic absorption spccmmopyl
4.5)

- (1) Flame photometry (4

° 00)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt any Six questions in all.

I. Attempt any five questions:

(a) The PMR spectrum of dimethyl formamide shows
two signals at 52.84 and 83.0 for the methyl
protons at room temperature but g single
sharp peak appears at high temperature (165°C).

Explain.

P.T.O.




4785 2

(b) In IR spectroscopy, o-nitrophenol shows a band
at 3200 cm " in KBr pellet as well as in chloroform
solution, whereas in p-nitrophenol the values are
different in two media (3330cm ! in KBr pellets

and 3520 cm™!' in chloroform). Explain.

(c) Amax for aniline shifts from 230 nm in neutral
solution to 203 nm in acidic medium. Name the

effect and explain.

(d) What arc edible dyes? Give name and structure

of two edible dyes.

(e) Identify the class of following polymers and give

two uses of each.
(1) Polyacetylene
(ii) poly (L-lactic acid)

(f) Azadirachtin has a bitter taste but a wonder drug.
Comment. (5%2.5)

2. (a) Compound C is an aromatic amine which shows
no peak in the region 3100 to 3600 om
Compound D absorbs at 465 nm and is red at pH
below 3.1 and yellow above pH 4.4.
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NH;
TR
280, (A] - () N2;,CO, - 'BI""I'E’I_’ lDI
(il) NaNO;, Conc. HCI i
0t05°C A Dye

Identify compounds A, B, C and D and explain all
the reactions involved. Discuss the Uus€ of

compound D.

(b) Outline the synthesis of Malachite Green. Label
the structures that form the leuco base, colour

base and the dye salt.

(c) How is Indigotin obtained from Indigofera plants
and why is it called Vat Dye? (4.5,4,4)

W

(a) Complete the following reaction by giving all the

structures involved.

Heterocyclic compound (A) + An amine (B)

—p An antimalarial drug (C)

Give ITUPAC name of compound (C). Discuss its

uses and side effects.

(b) Give the name and one synthesis of a drug used

for the treatment of typhoid.

(c) What is the active principle of Zantac? Discuss

its medicinal values. (4.5.4.,4)
P.T.O.
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i (@ identify the following polymer,

.
CH,—C==CH—CH
_{' | 2]

Cl i
Give the synthesis of polymer and its monomer.
(b) Arrange the following monomers in order of their

decreasing ability to undergo anionic polymerization

with reasons.

CH—CH;, CH==CH, CH=—=CH,
NO, CH, OCH,
) (B) ©

(c) Discuss the uses of plasticized PVC and
unplasticized PVC. Give the name and structure

of two plasticizers. (4.5,4,4)

5. (a) In PMR spectroscopy, what information can be

obtained from the following :
(i) Number of signals
(1) Chemical shift

(ili) Area under peaks
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(iv) Splitting of signals

(v) Coupling constant

(b) A compound with molecular formula CszBrCI
exhibits two doublets (J=16 Hz) in PMR spectra.

Suggest a structure with explanation.

(c) Explain why the aldehydic protons appear much
downfield in PMR spectrum. (4.5,4,4)

6. (a) IR spectrum of methyl salicylate exhibit peaks at
3300,2990,3050,1590 and 1540 cm™'. Assign these

peaks with reasons.

(b) Distinguish the following pairs of compounds by
IR spectroscopy

Ox—-CH3
(i) ©\ CH3
and
N’go
NH2 H
.. Me Me
(i) Me/\OH and \0/

(¢) The carbonyl stretching absorption for the following
lactones are 1720,1745 and 1760 cm™'. Match the

absorption with the appropriate structure and give

a reason for each choice.

P.T.O.
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(4.5,4,4)

7. (a) (1) An organic compound in hexane exhibit

Amax =305nm and In ethanol shows

Amax = 307nm. What should be the nature of
transition and why?

(i) Discuss the effect of steric hinderance to

coplanarity in UV spectra by taking an

example of cis and trans stilbene.

(b) Compound A has formula C, H, O and be reduced
to B, C,,H ;O with hydrogen in presence of
palladium. Compound B was found to have the

following structure.
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(c) Distinguish among the following isomer

7

The UV spectrum of A showed gtrong 7
as not

with Amax at 225nm and this nhsorp“‘m
present in UV spectrum of B. What 18 the S

of A? (Use Woodward Fieser Rul¢)

tructure

C system

by UV spectroscopy. (Use Woodward Fieser Rule)

z a

CH,3 CH3

Base value for homoannular (cisoid) diene = 253 nm
Base value for heteroannular (transoid) diene = 214 nm

Base value for Acyclic conjugated diene = 217 nm

Acyclic enone base value = 215 nm

Increment for:
Alkyl substituent or Ring residue attached to the

parent diene = 5 nm

Double bond extending conjugation = 30 nm

Exocyclic double bonds = 5 nm

Homoannular diene component = 39 pmy

o-alkyl group ©f ring residue = 10 nm

P.T.O.
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B,alk_\'] group or ring residue = 12 i

..and higher alkyl group or ring residue = 18 1
: ‘ - m

(4.5.4.4)
g. A ,nd B are tWo 1somers. Assign given peak values
appropriatel,\" to two i1somers of molecular formula
. r ‘r .
C3H(,O give their structures and explain all peaks :
. IR (in KB 1
UV (in n-hexane) r) H NMR (CDCI
A: 184 nm (€ max 10000) 2975,2827, 59.8(t,1H); (b
2725,1740 cm” 82.47(m,2H);
§1.2(t, 2H)
B: transparent above 180 nm 980-1010cm(s) 83.5(m , 2H);84.5 (t, 4H)
(12.5)
OR
(i) Air liquid phase 1. NHy/Heat
CeH 0 ——mmm CeH 1904 —  CgHigNy
(ii) HNO, 2. P04
3. HyNi
A (100 moles) B (100 moles) C (100 moles)
v:1710cm’! 7 2500-2350 cm™' (br) ¥:3300-3450 cm” (d)
9 i
B+ C ——> -[NH(CH)eNH-C(CHYs-C-J 100

D

tures, names.

Identify A, B, C, D. Give their struc
etching

Explain all peak of absorption of IR str

fl'eqUencieS. Give name of D and 1ts uses. In D how

much is the pDp (degree of polymerization)?

(12.5)

(1500)
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Instructions for Candidates

I

tsd

Write your Roll No. on the top immediately on receipt
ot this question paper.

Attempt six questions.
%

All parts of a question should be attempted together.

Each question carries 12.5 marks.

(a) Explain briefly each level of Waste Prevention

Hierarchy,

Te

.T.0.
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(b) Fill in the blanks (attempt any foyr)

—

. ) gonochemistry is the Process of
h Organic

synlhesis under ITradiat;
. rdlion,

(i) — 1s a good alternative for

cleaning of clothes.

Gii) Risk = (function) — X exposure.

(iv) [onic liquids are also known as

solvents.

(vi The critical pressure and critical

temperature of ScCO,

(c) Match the following :

» S
) 1 | Flixborough Disaster R

l

- 11| Adipic acid i }’M'lg_/

i i Cyclohexanol
l

Il | Atom Economy —

“Barry M. Trost |
e ——

LY  Bhopal Gas Tragedy : iv | D-Glucosc
(4.5,4.4)
s of the

.2' r the SythSi

() Provide green route fo
following compounds (attemp! any three):
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9

() ¢

atechg)
(1) /\dipic Acid

(1) Disod: .
J15o0dium Iminodiacetate

(1v) Mclhylmcllmcrylale

(l\) “\ p Y ) b 1
Vhat You don’t have cannot harm you IS

',k‘l‘k‘.-‘ , . . . . p
rred to whicly principle of green chemistry”
Explain.

(¢)-An act was set up in 1990 to reduce or eliminate

~ the toxicity of wastes. Name and elaborate it.
(4.5,4,4)

LI
P~
ob]
o —

What is atom econqomy? Consider the following ;

acid promoted nucleophilic substitution reaction.

CH,CH,CH,CH,OH + NaBr + H2$O4 —_—
CH,CH,CH,CH,Br + NaHSO,

This reaction begins with dissolving 1.33 g of
sodlum bromlde in 1.5 mL of water, followed by
(he addition of 0.80 mL (1.6 g) of I-butano] anq

| mL (2.0 g) of concentgated sulfuric acjq On

I
pletion of the rcucln\n, only 1.0 g of the

com

P.T.O.
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product was obtained. C“"-'lllatc
pe rLCnt]g

Calculate the
my of the-abuve reactijpp Alsq € atom,

vield of the reaction and algq |
eC'OnO

percentdgc yield and atom CCOnomy

(b) Give an example of
(i) Biocatalyst
(ii) Solvent less process

(111) Photocatalyst

(iv) Green Plastics

(c) Explain, whether the following chemical synthesis
can be considered as “Green”?

0 0 mo 0
H OH
C 3 HO/\/

H,0"

.

2 CH;MgBr

0 om . / | OMgBr

CH, 0 CH,
CH
CH, H,0" :
-
0
(4.5,4.4)
d 0
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5

4. 3 ' : :
4 (a) Explain, Microwaye assisted synthesis Of'c"ppu(”)

com 3 are 1ts

omplex oF phthalocyanine. What are

adv : .
antages over conventional synthesis? Also name

t . . : -
he greep Chemistry principle involved 1N s
synthesis.

/7

(b) What are trans fats? Describe the innovation by
Novozyme in the production of non-trans fats and
oils. Under what category in Presidential Challenge

award, was this innovation accredited?

(c) Write the full name Oftilg following (attempt any
four) : -
1) EPA - '
(), EPA |
(1) TAML »
(iii) TEMPO
(iv) FAME

(v) DSIDA

(i) PEG (4.5,4,4)

L4

P.T.O.
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| is the most Versatile,
. d .
o | ()(lcgradahl
thermoplastic polyester. How g s L
) SYnthesiye
greenct W

(b) What 18 cradle to cradle (C ,C) approach? 1y
raw a

‘1abeled diagram of C ,C approach.

(¢) What are fluorous biphasic solventg? Discuss the
limitations and one valuable applications of the

solvent system. (4.5,4.4)

(a) With the help of a labeled phase diagram, show
all the phases of CO,? How the 'supercritical
phase is different from liquid phase? Write the
zidvantageé of usihg ScCO, over PERC in dry

s cleaning of garments?

(®) Explaip, how green-chemistry and sustainable

I.
de"elopment are inter-related to each othe

: : qop towards @
(c) Ultrasound assisted reaction is a St€P te
ample.
Ereene : py oiving exami
renyj Justity givitie
ronment. (4'5‘4‘4)
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-

48

/ a . ‘r(‘(l a.
(a) Define 10nic liquids. Why they arc U»n\““ ’

R v the} .

5 . P . ) ) '( U](
greent Give any one application of 1001t W

being use
2 used as 23 green solvent.

( 'hy cat- . ) . .d over
b) W hy catalytic amount of reagent 1S favour¢

the stoichiometric amount of the same reas

Explain with suitable examples.

ey Wha y : N : - 5 -zyg".'S(fd
“what are the advantages of thiaminec catal.

. benzoin condensation over the conventional benzoin
condensation? Write down the reaction involved,

shedding light on the principles involved.

(4.5.4.4)

th

8. (a) What is ozone layer? Discuss its role. Name the
chemicals which cause depletion of ozone layer

and explain the various reactions involved.

(b) Write an account on environmentally advanced

wood preservatives.

———

(c) Avoidance of unnecessary derivatizatiop i

careful use of blocking/protecting eroups
= S

eearv in green chemistry practice. Exply; _
necessary 1= £ Xplain Wgth

- sahle >y ¢ YTCS.
two sultabic example (4.5 4 5

PTh
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9.

(

(b) piffe

8

, » reaction (nv | .
o down the re olve
g) Wit g din the C

~ arl’)ar l
< a1 UCIL factory. T y
synthests at U y. Also, Stggesy

ernative 1o the synthesis. '
alteht '

rentiate between :
(1) Homogenous and Heterogenous Catalyst

» bl . I w o
(ii) Rencwable and Nonrenewab|e Fecdstock

(c) write short notes on the following (attempt any

two) .
(i) Bio-pesticides (Harpin) \
(i) Oxidation r/eagents and catalys\ts

(i) Phase Transfer Catalyst (PTC) -
(4.5,4,4)

(1000)

-
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Instructions for C;u_ldidates

I. Write your Roll No. on the topdimmediately on receipt -
~ of this question paper. ]

2. Attempt three questions from SectionyA and ‘three
from Section B.
3. Use separate sheets for Section A and Section B.

SECTION ‘A
/Alte;npl any three questions)

I (a) Discuss different oxidation states displayed by Cy

and Fe.
P.T.0O.
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5805

wlip\'(‘(l .'Ill(' .\‘l:]gg(.rc(l

',h\ sical propertie

. Struce v
y) Discuss ¢ Clure

of

(!
SOf F Crrocene.

perrocene Grve

i the structurd of hucmngl(,hi” and i

(¢) |i\|1|i _ el . ita
. \‘(iﬂ"\‘ n h|()|()!'_|0(| .\_VS cm.
une '

(4,/1./[‘5)

) What happens when (Write the balanceq chemica
2 (a )

cquation)
- .

() KMnO, is added to MnSO, solutjop

(i) K,[Fe(CN)] reacts with'FeCl3
(b) Draw the structare of éhlorophvll and discuss the

\role of Mg'? in energy productlon

(c) Defme Organometallic LLompounds. Classify the

. oroanometalllc compounds based on nature of. -

S

(4,4,4.5)

metal-carbon bond with an ez(ample of each.

3. (a) When an alkali is added to an orange red solution
of compound A, yellow solution of compound B
results which on acidifying gives back the orange
red colour due to the formation of compound A.
lde”“f)’ compounds A and B and write the

chemica reactions involved.



3805 )

(b) Expl

Ain e concept of back bonding in metal
Carbony With the he

of CO.

Ip of molecular orbital diagram

(€) Write short note on the followings :

N (l) Na‘-K‘ pump

(i Toxicity of Hg'? and Cg+2 (4.4.4.5)

(a) \’.Vith reference tq biological system define

essential metal jons, trace metals and non-essential

metal ions with 4y example of each.

(b) The CO?str_etching vibrations in IR spectra

of [Mn(CO),J’, [Cr(CO),] and [V(CO),]- are
2090 em™.' 2000 ¢~ ang 1560 cm='. The
Wavenumbégr for free CO js 2143 cm-
the trend.

'. Explain

(c) Describe' the preparation of K2C|'207, What
happens whea K,Cr,0, is heated with cone, }123()4
and NaCl? Write the chemjcal reaction volyed

and name the test. (4‘4‘4.5)

_ . P
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SECTION B
(Atrempt any three questiony)
| Write (he products formed in the f‘()llowing reaction
S (a “

conditions :

(i) Naphthalene is treated with Conc. H S0,
at 40°C and at 165°C,

(1i) Anthracene is oxidised with alkali KMno
and Na2£r207/l-12804.

(b) Five membered heterocyclic compounds gjve
electrophilic substitution reaction predominantly at

2-position. Explain by taking fturan as an example.

(¢) Explain the observation. Concentrated solution of
~. cthanol and ethylene glycol (Dihydroxy compound)
shows broad O-H stretching frequency near
3350 em™!'. On dilution with CCl the spectrum of
elycol does not change but that of alcohol shows

at 3600 cm-! replacing broad band at 3350 cm™!

(d) How will you carry Ollt—?.
(1) Synthesis of succinic acid ftrom cthyl

dCCloacetate,



'h
@0
=
'h

Sy

(M) Conversjon of ethyl acetoacectate to

Crotonic acid.

(¢) Which absorption shift takes place on addition of

acid in aniline? Explain.” (2,2,2.5,4,2)

6. (a) Methyl salicylate (structure given bglow) shows
following absorption peaks in IR spectrum: 3300,
1680. 3050, 1540, 2950, 1590 cm~'. Which of these

peaks belongs to the following segments? _

1. C-H stretching peak of\methyl group

OH .

. o 1. C=0 stretching peak
7N i1i. C-H stretching peak of benzene ring
\—/ O—-CHjs iv. C=C stretching peak of benzene ring
Methyl salicylate v. Hydrogen bonded O-H stretching peak

- .

(b) Calculate the. absorption maximum (Anm) for

T—>n* transition in the following compounds using

Woodward-fieser rules.
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5805
Ayrs (M) Increments ,
as \')'II"“S " . . ("m)
r”l‘”mqll: ;vnnrmlnr dienes 214 A”'(jl g"bmm”mn/ki"ﬂ
1o/ Hete 143 residue
,\(\\hl . . LJ
: jienes o _ +5
llml“’“mw'a:t:{ Acyclic ketones 215 Additional conjugation +30
2 » 2 s .
a oSt 1ed Aldchydes 210 Exocyclic doubie bong b
. p unsaturale a-alkyl substituen 0
P-alkyl substituent 2
(©) Write notes on: Chromophores and Auxochromes
(d) Assign the following C=0 stretching frequencies
in decreasing order for formaldehyde, Aacetaldehyde
and acetone with valid explanation.

=0 stretching frequencies : 1750, 1735 and

1717 cm™

- (¢) What d0 you understand about IR active

compounds? Which of the following compounds

pare IR active?  ®

N, HCI, CH,-Cl, O,, Cl,, CH,=CH,, CH,CHO,
CH,-CH=CH-CH,, CH,-CH=CH,
' (2.5,3,2,3.2)

\

T () What are active methylene compounds? Give two

CXamples,
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N

¢

~

) Tite 5 o g . . . sneti and
(l) \\l”(— the nName of recaction, ChCIlllCﬂl rcaction :

1 e s N n Q18 )f
'ts mechanigm Which is used for the synthesis ¢

ethyl Acetoacetate from cthyl acetate and sodium

ethoxide followed by acidification.

(¢) Draw the keto-enol forms of acetyl acetone and

ethyl aCetoacetate. The percentage of enol form
In acety]

acetone is greater than ethyl acetoacetate.
Why?

(d) How will you prepare pentane-Z,é‘l-_(jiggg from ethyl
acetoacetate? (2,4.5,4.2)

8. (a) Complete the following reactions -

. e
Wy - D—

© (i) 1/8\3 + HCHO * HCI ————— 5

—

Hel \ —
iy £ Y+ Q“:NQ
H 7

H

P.T,Q_




S /,f‘%‘ Na/CzHSOH
T TT—
(i\') L{/, ;k// ?

RN 0,/V,0s5
N J\ - 7

(b) How do you synthesize anthracene Using F

aworth

e
svnthesis:

(¢c) Anthracenc undergoes addition ang elécerphilic
substitution reaction prcfercntially at C-9 and C

10 position. Explain

(d) Pyrrole 1s weak acid in nature. Explain.

(5,3,2.5,2)
/

(200)
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