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CHEMISTRY - ¢
Time Allowed : 3 Hours
If the queations A1l
only the question epPicd. are in Marks ; 200

attempted ety selpred
shall be valued anlip:?m E:::nup to the prf-wfﬁMﬁ?"'
Answer may b

@ written either in Engly Bengali
all answers must be in one gnd the u::uniningua;u e
SECTION - T .

; 1. Depict Aufbau principle for fillin
| orbitals & Up of electrons in differant
$ i ﬂm_“ of atoms. Represent electronic configuration of Chromium

2. How deformation of ions in ionic com
pounds leads t
ionic to covalent bonding ? Comment. Enumerate thuuFE;::?E-nﬁ:m

in predicting type of compounds and classir
accordingly. YeocCke il

5+ Critically explain the band theory of metallic bonds selecting Li
a3 an example.

4. For each metal, lower oxidation states are basic and high oxidation
states are acidic = Elucidate with suitable exampla. EFEEGGH is

strong acid and {CHE)EH has no basic property - Is there any
common reason 7

! expression for estimating lattice energy of NaCl from
2 E::i;f:nizntign potential, electron affinity, heat of sublimation,

heat of dissociation of atoms and heat of formation of Nacl using

Born-Haber cycle. b x5
GROUF - B

1eads to the valuesa of Z<{1

tion
6. Show that the van der Waals equa or which these values are

and z>1, and identify the conditions T

obtained. & SR
two 119 Ees
facial tension between
ey th:ein:;& increase the Gibbs Hnlrl{h:fﬂﬁ{:g:%m
ong Pde i two ges. Under which aunﬂitig ) grear
Eﬁﬁ";gntg::;m. the average of the worik ol conesidi
es

these two liquid phases.
tant teaperature, the mean £ree BACL i e or
8. Show that at cons cssure. "A syatem composed o 458
proportional t0 Prl ) g would not have 8 GERpEEANLT prop
even of = f}:::;ﬂ' oF ur,'l.t;l_.n_irll‘_th' statement.

" 9. Derive the Laplac® sl d of
. . i i RN r_ 5 !,.,_..EI. o .

surface 7
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omment on unusual dipolemoment of the following compound.

12. Show how deuterium labelling ex
the mechanism of s I‘uautin:!ur E$M£Elg? be useful tg establigh

13. Comwent on the reactions when o-bromo-

are treated with l:mizfm-zjuj_ anisole and m—-brnnnnni.ul.

14. Write the possible 1H NMR si
gnals (chemical shift
four types of proton present ﬁn the following cnnpu:;é'?ﬂj i

cHO
15. Predict b
y mﬂcha;u:lje e 2y ﬂ;ign“mE reaction with Plausible

3
ﬂHi-EH{DH]-C{ﬂHJPhE > s

SECTION = II

This section comprises €& guestions in three groups. Anawer an
Tfour questions taking at least ope Question from each group,

GROUP - A

16. (a) Mention different oxidation states of Manganese.
(b) Discussl-acid complexes of Manganese,
(¢) Write the structure of prucian blue, ml pelll [FEII[-::HJE] :
(d) The ferric-ferrous system has E° value of *+0.77 volt whereas

formal potential in 1(M) Helo, 1s +0.73 volt, in 1(M) Hel is
+0.70 volt and +0.50 volt only in 0.5 (M) H3;PO, + 1(M) H,S0, -

Illustrate,

(e) Cite representative compounds of ruthenium and osmium in their
bivalent, tetravalent and hexavalent states. 8x5

17. Review on the valuable uses of coordination complexes in -
(a) as insoluble inner metallic complex in gravimetric estimation

(b) solvent extraction and separation of metal ion through
complexation

(¢) spectrophotometric estimation of trace metal ions
- (d) complexometric estimation of metal ions using Na EDTA

(e) Draw aschematic for estimation of weak boric acid through 5
chelation with polyhydric alcohol like manitol. B x

o 4 m —
L8, fﬂmﬁlﬂ the relation C, ~ C, = T where the terms have thi |

g gt _|':- 5 : 1 -. . T

e el T,
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(e)

19. (a)

(b)
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Y One of the s

of Bil% ditable methods employed for the

Tace tension of a 1iquid,

is 3.35 x 107 2
0 .
in one Eg theeﬁﬂfiﬁ : A lI!fn iﬁfl ngide ::y:t:lli:e.
system it i{s % N the unit cell. which type of cubic

Comment on the possib

of ‘&' Van der 1lity of dery

ning a Boyle's temperature
Waals gas when (1) a = 0 and when {1i}ap- b= 0.

8x5

nternal energy changes as the
Bothermally for a perfect gas

Show how the change in enthalpy

supplied as heat at constant

Show thurmﬂdynamically how the 1
volume of a system is changed 1
and for a van der Waals gas,
is related to the energy

temperature, 12

Show that at constant temperature and pressure, the maximum
non-expansion work is given by the change in Gibbs energy. 8
K {TE

) et L
() Show that 'kngra=y = - &0 (- y) where K (T)) and K(T))
are the equilgbrium constants at T, and T, respectively. T, T,. g

(d)

(e)

20. (=)

()

(e)

G
[ ﬁ(?}] = H

Show that at 6
1 p
6 (7) /
ba the change in surface energy when two identica
:E:Eu:;lérupleta haviﬁg diameter 1.5 mm merge tng-therr
jsothermally to form a single drop. (Surface tension o &
mercury = 430 dyne/cm).

GROUP = C

1
Arrange following compounds in order of increasing SN
reactivity with reasons.

CHCRMe

Ef:] -fg;, = f:;}wcﬂﬁcljﬂg_ E

ropatic, antiaromatic and
awi compounds as &

Elas::i;ltii rgiiuitﬁgt* your classification.

non s

& :

sformation and write suitable

¥
SO Ha
Carry out followins traa

me chanisim. H
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ain the -'-HﬁM‘f.-__ipﬁ’ntrun of pure ethanol §,
_....ha_ll ¥ = L T * ok .' N [ { L,'_
o , ]

ok oducts of the Tollowing reaction. Give POS8ible !
hanistic pathways,

S (1) BoHg, THF

e SR =C=CH ————— o

S5 e oy - (11)B,0, /NaGH

t 4y ﬁ‘fj -c=c - ':H3 HH/M'I}{L;
¢! EtOH

(111) D= scHy _ HaN _ NH, 4
7 \c': Ho Qg 4

(e¢) What happens when erythro-3-bromo-2-butanol is heated witp
HBr ? Explain possible mechanistic pathway.

IR spectroscopy 2

e QO

McLaf erty rearrangement with appropriate example,

(e) Illustra

(f) Carry out the following transformation with mechanism.

:
® |
HaP Cx

—
{11°) Et-é—Br M'> CH, (Major)
Me = |




