Fe(CN) | + [Mo(ch), |*

- Which one of the following is correct
statement ?

() - Both: invelve innes sphere
mechanism

Contd.




i) Both involve outer sphere
mechanism

(i) Reaction I follows inner ‘sphere
mechanism and reaction II follows
outer sphere mechanism

(iv) Reaction I follows outer sphere
mechanism and reaction II follows
inner sphere mechanism

(iij) [RhCIPPh,) |
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(d) Which of the following 1s a. wrong
statement about industrially important

catalytic processes ?

8 The proportion of H, gas in water-
gas mixtures can be increased.

(i) All metals n Fischer-Tropsch
catalytic processes have ability to
chemically absorb carbon

monoxide.

(iii) Nickel is Dbest surface for
methanation . in Fischer-Tropsch
pProcesses,

(iv) Water gas cénnot be obtained from
natural gas.

(e)  Which of the following precipitates
cannot be observed by use of group V
reagents?

() BaCO,
(i) SrCO,
(iii) CuCO,
(iv) CaCO,
() Which is true about Mn(CO),NO ?

() The complex is paramagnetic and
follows 18e™ rule

(i) The complex is diamagnetic and
follows 18e rule '

_6/CBCS) CHE HC 1/G 3
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(i) The complex is paramagnetic and
does not follow 18e- ryle

(iv) The complex is diamagnetic and
does not follow 18e- rule

(99 The n in symbol for hapticity (;7”)
represents

() number of ligands attached to the
metal

() number of atoms of the ligand

within g bonding distance to the
metal

Define ground state trans-effect with
9N example.
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(d) What is the number of metal-metal
bond in the following compounds?

(a) Explain the mechanism of nucleophilic
substitution reaction in square planar
complexes. :

(b) Explain EAN rule. Which of the
following obey this rule :

C?’(CO)E,; Fe(’? s CSHS )2
Draw the structure of
775 r C5H5 = R€(CO)2 C5H5

(¢c) Discuss the methods of removal of
oxalate and phosphate ions during the
qualitative analysis of salt mixture.

(d) Draw the catalytic cycle of the
hydroformylation of alkene. Discuss the

reactions involved in various steps.

(e) Explain the mechanism of outer sphere

redox reaction of co-ordination

compounds. 2441 =8
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4. Answer any three of the following :
10x3=!

(a) (1) Discuss Eigen-Wilkins mechanis
of ligand substitution reactions i
‘octahedral complexes.

(ii} For the following substitutio
reactions : S

trans [NiCl(o = tolyl)(PEt; )QT + py—— tramn:
[Nipy(o—tolyl) (.}5’Et3)2]2+ +CF o )
trans [PdCl(o-tolyl) (PEL,),|"+ Py o= trans
[Pdpy(o-tolyl) (PEt). ) + CU . (2]

trans [PtCl(o-tolyl) (PEL ). oF Py > tans
[Ptpy(o-tolyl) (PEt,),]>* + Cl ... (3)

reaction | 1)
reaction

s about

The observed rates of
is 50 times faster than

(2) which, iri turn,; 4
100,000 times
(3). Explain.

. otically labile and 1nert
The high spin complex

ion [Cr(H 20)6}2"* is labile but the
CN)|* 18

low spin complex ion |Cr(
I+2=4

‘hert. Explain.
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(b) Discuss synthesis, chemical properties
of (7+CsHs),Fe and give a description

6f  bonding " in this 1mportant
organometallic compound. 2+2+6=10

(c) Discuss the role of organometallic
compounds In cataly31s with special
reference to -

(i) Synthesis gas by metal carbonyl
complexes

(1) Alkene hydrogenation by Wilkinson'’s
catalyst. : o+5=10

(d) Explain the preparation, structure and
“bonding. of. -Zeise's salt. The IR
stretching frequency of C=C bond in

metal ethylene complex is found to be

1576 cm™! whereas the corresponding

g the corresponding frequency for free

C,H, is 1625 cm™. Explain.
1+2+5+2=10

(e) (1 What is Zeigler-Natta catalyst?
How is it prepared ? Explain its
major application. 2+2+1=5

(i) What is Wacker process? Give one
example. Mention the main three

catalytic ‘reaction sequence
involved in 1t. 1+1+3=5
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L
e

() (@ Explain with suitable example how
steric crowding at the reaction
center influence the rate of
substitution reactions in square
planar and octahedral complexes. . .

LSRG

(1) Discuss the mechariis‘m ol the
lollowing substitution reaction -

[CoCl (VH, )5 ]2+ +OH _f\? [CO(OH ) (NH?))S]Q;}"" cL

4

\.*

2700



(d)

Papell" : CHE—'HC'—6026

Write the name of the five-membered
cyclic hemeacetal form of D-ribose.

Draw the structure of the product

obtained from sodium borohydride
reduction of D-glucose.

In which region NMR spectra are
observed ?

Contd.



() Which of the following statements i

false about glucose ? ;

() It is a reducing sugar.

(@) It 1s a disaccharide.

through g2 bond to form a
disaccharide

(9) Mention the configuration of natural
rubber.

Give answer of the following : 2x4=

(a) Draw the Fisher projection diagram of
the tetroses.

(b) Name the monomer units of Buna-S-
rubber.

(c) (i) Between nitrobenzene and
nitrophenol which one is more
intensely coloured ?

(i) What are the commonly
encountered transitions in UV
spectroscopy ?
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(d) Fill up the blanks:

Starch contains about 20% of a water-
soluble fraction called and 80%
of water-insoluble fraction called

3. Answer any three of the following :

- 5%x3=15
(@) (i) Find out A and B in the following
reaction : 2
MeOH/ HCI
CHO A

reflux

D-Glucose + (CH?M.:;.

H,OH at r.t.

MeOH/ HCI (1%)
B

(ii) Write the synthesis of methyl
orange. 3

(b) Write true or false for the following
statements : 1%9=95

) Fructose exists as both pyranose
and furanose structures.

(i) The simplest carbohydrate 1s
glyceraldehyde.
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(i) Galactose is not a disaccharide,

(iv). Hydrolysis of starch with dil. H, S0,
at 393K under pressure givesg
glucose.

(v) Glucose is also known as dextrose.
(c/ () Fill up the blank: ]

No two compounds except the
can have similar IR-spectra.

) What do you mean by the term
‘chemical shift’? Name the various

factors on which the value of
chemical shift depends. 1+3=4

(d) How can you diStinguish between
3-methylcyclohexene and 4-methyl-

cyclohexene on the basis of mass
spectroscopy ?

(e) Write short notes on (any two)
‘ 2Y2x2=5

(1) Zeiglerﬁ-Natta polymerisation

() Amylose
(iii) Volcanization of rubber

(iv) Degree of polymerisation
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4. Answer any three of the following :10%x3=30

(@) (1) Define absorbance. 1

(1) How will you differentiate between
the following pairs of compounds ?
3x3=9

COOH COOH

(1) an
. : \OH

(b}} using IR spectra)

@) CH,CH,CHO and CH,=CH—CH;OH

(by using IR spectra)

(@ CH,—CH,—CH,—CH; and

CHgq
| ..
CH, — C— CHj (by using NMR spectra)
|

CH 3

3(Sem-6/CBCS) CHE HC2/G 5 Contd.



(b) (i) Predict the structural formula f,
the compounds with the following

molecular formulas showing only

one PMR signal each : 2%2=4
) CgH,g
1) CyHgO

(i) Why is TMS used as a reference

standard in NMR spectroscopy ?
3

(iz) Define : 1%x2=3
() Spin-spin splitting
(II) Coupling constant

(c) (i) Why is methanol a good solvent

for UV spectroscopy but not for IR
spectroscopy ? 2
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() By using the Woodward-Fieser
rules:, calculate the absorption
maximum for the following

compounds : %) =4
@)
()

CH3

(iii) Explain (by showing the reactions
involved) why D-glucose, D-
mannose and D-fructose form the

same osagenc <
(d) (i) Classify each of the following
monosaccharids according to both
the no. of carbon atoms and the
type of carbonyl group preslen;:
wd=
() CHOH
O
HO
OH
OH
CH,OH
Contd.
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(e) () Gﬁive the Haworth projection
diagram of : (any two) 1'2%2=3

(Il Lactose

(I) Sucrose

(Ill) a-D-glucopyranose
(i) Find A and B in the following

reactions 2+2=
CHO 9
A
| Bro— H,O
() (CHOH)q4
| [O] > B
CH,OH HNO3
CHO
OH
(I1) FOH NaCN/KCN A +B
CH,OH
Contd.
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(1)

CHO
OH

HO

uy

(Iv)
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(iii) Draw the most stable conformer of--
() a-D-glucose, and .
() B-D-mannose.
(in polar solvent) 1¥4%2=3

() (i) Explain with suitable example:
(any two) 2x2=4

(I) Chain-growth polymerisation
() Fluorescein dye
) Mc Lafferty rearrangement

(i) Choose the correct option to fill
the statement : - 1

otarch s ."

() a trisaccharide

() also called amylose
(Ill) also called amylopectin

(IV) mixture of amylose and
amylopectin
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(1) Give one example of each of the
following : o 1 %2=2

(I) Carbohydrate that acts as a biofuel.

(I) Write two uses of congo red.

(iv) Illustrate the process of Killiani-Fisher
synthesis of an aldotetrose from an
aldotriose. 3
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method to

(d) What is the most common
in the laboratory ?

estimate NOx
(e) What is nuclear fusion ?
(/ What 1s green chemistry 4 ’

(g) CO is a non-toxic gas- (True/ False)

2. Answer the following questions i

(b) How is bleaching po
industr,ially P
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(d) Describe one method for
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(b)) What is ozone layer ? Discuss how

anthropogenic activity is contributing

to the depletion of the layer. What are

the implications of ozone€ layer

depletion ? - 246+2=10

(cc What arc the various sources of water

pollution ? Describe one method to
estimate water pollution. 5+5=10

(d) Write about industrial waste

management. What is incineration of

waste ? Write about the water quality

parameters for domestic water.

e) (i) What is solar

solar energy be a renewable source

inable future ?
5

of energy for a susta

(i) Write briefly about nuclear disaster

management.
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