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1. Fill in the blanks of the following : 1x5=5

(a) Oxygen and ozone are

(b) The increasing order of oxidation states
of P in H3PO2, H3PO3, H4P206 and
H4P207 is .

(c) Effective number of electrons in

.

(d) Geometry of I3 is .

(e} The ground term of a ¢° configuration
of a free metal ion is
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(2)

2. Answer the following questions (any five) :

(@)

(b)
(9

(d

(e)

(g)

L

0

(k)

26A/173

2x5=10

Define allotropy. Name the main
allotropic forms of phosphorus.

H3PO, is a good reducing agent. Why?

Give one example each of pyrosilicate
and chain silicate.

CsHg group can act as pentahapto as
well as monohapto ligand. Explain.

Why is it difficult to store XeFg in glass
or quartz vessel?

Calculate magnetic moment (spin only)
for Cr2*,

Alkali metals have low ionization
energies. Why?

HF is polymeric. Give reason.

What is m acid ligand? Give one
example.

Why is borazine known as inorganic
benzene? Draw and discuss its
structure.

How does B,Hg react with ammonia at
low and high temperatures?

( Continued )

(3)

3. Answer the following questions (any foun :

(a)

(b)

(c)

(d)

(e)

(9

()
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5x4=20

Discuss the structures of Ni(CO)4 and
Mn,(CO);0.

HySO3 acts as oxidizing as well as -
reducing agent while H,SO, acts as
oxidizing agent only. Explain.

Diamond is a non-conductor while
graphite is a good conductor of
electricity. Explain.

Define EAN rule with example. Give one
example: of metal carbonyl which obeys
EAN rule.

Why are the elements of Group I called
the alkali metals? Give their electronic
configurations. Why are they so
reactive? '

Derive term symbols for p® and d!°
configuration.

Why do tetrahedral complexes of an
element give more intense d-d spectra
than in octahedral complexes?

Iodine is more soluble in KI solution
than in water. Explain.

( Turn Over )



(4)

4. Answer the following questions (any one) : 10

(@) What is meant by diagonal relationship?
How would you account for this
relationship amongst the metallic and
non-metallic elements of s- and p-block
elements?

(b) What is Zeise’s salt? Give one method of
its preparation. Draw its structure and

discuss the salient features of the
structure.

(c) Give an account of the discovery of
noble gases. How can they be separated
from one another? How does He occur
in nature? How is He obtained in large
scale?

(d) Describe in detail the preparation,
properties and uses of the interhalogens
belonging to XY, XY3, XYs; and XYy

types.

* k %k
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1. Fill in the blanks of the following : 1x5=5
(@) Geometry of I3 ion is

(b) Number of 3c2e bonds present in
diborane is

(c) Effective number of electrons in Fe(CO)g
is

(d) Geometry of XeF, is .

(¢) ‘The ground state term among LS, 3p,
: Ip, 3F, G is .
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2. Answer the following questions (any five) :

(2)

2x5=10

(3)

(d) Why does Li have dissimilarities with
other alkali metals? What is the reason
for the Li having a greater tendency to

(@) ]?eﬁne allotropy with ple. form covalent compounds than the
(b) H3zPOj; is dibasic acid. Why? other elements of the group?
(c)' How can (NPF,)3 be prepared? (e) Determine the ground state terms for
. X low-spin and high-spin d? octahedral
(d) What is the action of moisture on XeFg? configuration
() Define L-S coupling. () Derive the term symbols for d*, d* ds
(ﬂ Calculate magnetic moment (Spin only) and dg complexes.
2+
for Co™". (g) Beryllium shows covalency whereas
(g9 Why is [Ti(]{20)6]3+ jon violet? other 'members of the family show
electrovalency. Explain.
(h) KOy is used in space shuttle. Why? (h) Write notes on ortho- and para
n -
(i) Name two peroxoacids of sulfur. Give hydrogen.
their structures. :
: 4. Answer the following questions (any one) : 10
(i) Define hapticity with example.
’ (@) What is meant by diagonal relationship
. i : i iodic classification? Discuss the
e following questions (any four) : In perio
3. Answer th g 5x4=20 diagonal relationship of boron and
. silicon.
(a) What do you mean by interhalogen .
compounds? Discuss any one of them. (b) What is meant by hapticity of a ligand?
o ] How Is it designated? Classify ligands
(b)) Compare the acidic character 0O on the basis of hapticity and give
oxoacids of chlorine. examples. Show clearly that the
hapticity of a ligand varies ir
i i water ) om one
(c) Defscnbe.the use of Zeolites as organometallic compound to another.
softeners. 26A/174
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(4)

() Discuss the utility of Orgel diagrams.
What are their limitations? Draw the
Orgel diagrams for high-spin d°
configuration in octahedral field.

~(d) Wirite notes on the following :
() Charge transfer spectra
(@) Spectrochemical series

* ok &k
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The figures in the margin indicate
full marks for the questions. '

1. Answer the following questions: 1x5=5

oo eI e il ¢
(i) State Saytzeff rule with an example.

B! TrizIPTE (GRG0ET FfeCs! B |

(ii) Define active methylene compounds
with suitable examples.
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Boige Sy ew RAReW dr KW
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(i) What is ylide ? Give example of a

phosphorous ylide.
TR R 2 TR 3R <ot vt

(iv) Between benzaldehyde and acetaldehyde,

(v)

which one will be more reactive towards
nucleophilic addition reaction ?

AASAGE2E o IRGATTRel Sege
@o FeFrite @om [iear ofs s
g 299

Give example of a disaccharide
mentioning the monosaccharides present

in it.
451 R S fral O oS 4
RRRIAR S 34|

Answer any five of the following questions:

2x5=10

&) Al Fibie Tes T ¢

t)

Define stereoselective and stereospecific
reactions with examples.

ez BRTBrhe wis ERITTHBE
RiferaR ket 3|

B14F0 0095 2

()

(iti)

(iv)

B14F0 0095 3

Ethylacetoaccetate is insoluble in water
but soluble in alkali. Explain.

2AZFGBEGBEE AT ST R e

AT | RA T

What are enolates ? Explain how these
are stabilized by resonance with an
example.

TEBER 2 3ee Wi Rt 3 o,
TrigoPiR I =1 |

Define epimers. Mention whether the
following two compounds are epimers
or anomers.

COOH

COOH
H— OH HO———OH .
H OH H—1 —OH
COOH COOH

B ! A | o D BN (SN
T 1

Which one of the following ketones has
one prochiral carbon atom ? Justify
your answer.

Contd.



O (P! BB GBI 2 iRETE P wAie
ITR? m%ﬁaq@m@%@@y

(vi) What are polysaccharides ? Give two
examples of polysaccharides.

IR B e WO IR Sl

(vii) Draw the structure of citral. What is
the natural source of citral ?

mmwlmmwﬁz

(viii) What is mCPBA ? Mention one of its
uses in organic synthesis with suitable

reaction.
mCPBA &7 ©oiye Tnigaeig (5 HTTe
B <6t IR Bz 9l |

(ix) What are reducing and non-reducing
sugars ? Explain with examples.

et o w-Reerelf =6t 3 B
@12 SARIPR RN |

B14F0 0095 4

EEE——"y,.

(x) With a suitable example show how
active methylene compounds can be
used in Knoevenag_el condensation.

i RPN AR TreReE ITeTe
M TR IR R Bt SrizgerTz it 31 |

3. Answer any four questions from the
following : S5x4=20

©eq Ricprear Bif5! e Bes fa 3

(i) Carry out the following conversions :
R SRISAE T~ 0 ¢
(a) - EAA — Acetonyl acetone
EAA — @fb5sia «fos
(v) DEM — Barbitol

DEM — 3IRRGe

(i) What is Claisen-Schmidt reaction ?
Write its mechanism.

Fem-Fas R /e @3 R FaRR
el

(i) What is a rearrangement reaction ?
Write the mechanism of Beckmann
rearrangement.

SR RRF1 2 (ReTseT SRt R
e foran
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(iv) What is anomeric effect ? Explain why
o-D(+)-glucophyranose is less stable
than B-D(+)-glucophyranose, whereas
methyl-o-D(+)-glucophyranoside is more

- stable than its S-anomer.

GTNRT "OR B2 o-D(+)-g MRS
B-D(+)- g AR &res 7 %3, R Faize-
0-D(+)-gF# IR 5I3T T f-oTITeE @R
1| G [

(v) How many epimeric pairs are possible
for a ketose with molecular formula

CsH ;05 ? Draw the structures in
Fischer projections. Mention whether
these pairs are either enantiomers or

diastereomers.
CsH,,0s iR AcoRME [65°a «BI M
RN TR T8 272 B erwolas @3
NS TP | G2 @20 GARDENT &
ORICERANT?

(vi) State the special isoprene rule. Classify
terpenoids on the basis of the number
of isoprene units present in their
structures with examples.

R wizs B REwht Bl | Sirfamare 24l
wizs o G YR fofee Trigerg
PRI T Ree 1|

B14F0 0095 6

(vii) Complete the following reactions : (any

Sive)
R RidieE i =1 ¢ (R i 32))

(@) CHO +(C ‘
+ CH3COoNa
( H3CO), O - L

(b) 2CH;-CHO=ZMOH , o s
: ~H0 ~ ¢

(c) CHO

| C"HOH

CIHOH Cone. HNO; | 5
CI‘HOH

|
?HOH
CH,OH
(d ) ? Na/dry ether*). Q Q
B14F0 0095 7 Contd
ontda.



(e)

+ Ho—fE%2 ?

(N (I3HO '
.CHOH (i) By/H0 | » - Fe(OH).?,%
CHOH (i)Ca(OH), * ° 30%H02
I
CHO

(vm) Usmg Cram’s Rule 1dent1fy the major
product in the following reaction with
suitable explanation.

R B IR TR ST YRR SR
Rfeadr IR 1§ St Tt Bre )

g cHzMgBr  Major Product

PERN (T Serlite w)
Ph H

B14F0 0095 8

4. Answgr any one question : 10x1=10
Rieret @bt ey Tes faa 8

(i) Consider the mCPBA epoxidations
shown below. Explain the observed
diastereoselectivities.

©H mCPBA ifor%mmwaﬁn‘m%
CRICBRE-HrEfoleR TR 31

OH

@ mCPBA (I:BD diastereoselectivity >10:1

Ac

OAc '
@ —mCPBA_ | @D diastereoselectivity —2:1

(i) What are Saytzeff and Hoffmann
elimination reactions ? When 1-iodo-1-
methylcyclohexane is treated with

NaOCH,CH,; as the base, the more
highly substituted alkene product

predominates. When KOC(CH;), is
used as the base, the less highly
substituted alkene predominates. Give

the structures of the two products and
offer an explanation.

B14F0 0095 9 Contd.



DT SIS ZHEH St Ridrm & e cafe,
197~ 1-RRReBRF @I NaOCH,CH;
wa oice R vl =, ok efegre «e s
T Besiifre w Bt Bestw zw 1 @
KOC(CHj) , ¥ R RZprst Iz =11 =,
cofont ov AfoRPe woiRm T Sestiffts wy
ot Besiire T | G Bestifts (R siom
% Toige P! eIEHI |

CH,CH,0°

Saytzeff Product
oBrET Belifts T

Hoffmann Product.

ZH0M Gestifre T

(i) What is organic cheleotropic reaction ?
What is the major product of the
following reaction? Write a plausible
mechanism for the reaction. What is
the name of the reaction ?

o Rferhe R B oo RGN
w@awmmﬁz’a?ﬁmﬁﬁmdm
oy frmRf fordt | REFIGR ANt e

I + CH,I, —>j)')'

B14F0 0095 10

0

. (iv) (@) In aqueous solution glucose
exhibits the following equilibrium.
What is the phenomenon
responsible for this equilibrium ?
Explain the phenomenon with a
suitable mechanism. How does it
support the cyclic structure of
- glucose ?

ﬁﬂwwmwmmn
&% FAYOR 1S ToS ARTGAE! 2

Boige TR ARSI I 34|
B 205 bW 1o R sweld I
HO H H OH
/

\(IJ H—C =0 \C/
H—(lI—OH H-—E?—-OH H—IC—OH
HO—(IJ—H O — HO—C —H —-><_Ho—lc-H o)
H—<|:—0H H—(lL‘—OH H—-—-‘C-—OH
H— c‘: H— <|: —OH H— clz

CH,O0H }J‘HQOH lCH20H
(b) Mention the structural differences
between starch and cellulose.
T ST (5o R TS A1EATS AL
ot
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