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Prises 15 questions in three
| °¢ Broups. Answer any ten questions taki three
questions from each grou p. ; iz

GROUP A

He; does not exist, but He,* exists. Explain

Manganate is not stable in solution. Explai::-.

EE;:“ E;an:;?;:: of PClq _is differenf in solid and gaseous state. Explain.
ground state energies of H and Li** jon.

Electron affinity of OXygen is less than sulphur, Comment,

QUP

Write Sluwn .Ihﬂ expression representing a one dimensional Maxwellian velocity distribution of an
f}'liem e qf ideal gas molecules. Hence, show that the number of collisions with the wall of area A is
Y N;:c.:* where N is the number of molecules per volume of the container and <c> is the average
speed.
- 4
Given: fu xe Fx dy = lflzﬁ

Write down the expression of the ‘spreading co-efficient’, ¢, of a liquid ‘a’ on another liquid ‘b’
Water has a surface tension of 72.8 dynes/cm and benzene has a surface tension of 28.9 dynes/cm and
the inierfacial tension between water and benzene is 35.0 dynes/cm. What is ¢? What is the
significance of the sign of ¢7 4
istinguish between number of atom in a unit cell of a bee and fee lattice. 4
Write down the expression for the *Clausius inequality’.

| mole of an ideal gas is expanded adiabatically and inversibly to twice its initial volume. What will
be the AS if you are to choose between +ve,— ve and zero? If the same expansion in volume is carried

da bu d L o

out irreversibly, would your choice differ? Explain with the help of a schematic diagram. 4
e E : . dinkKc Au®
Prove that for a reaction involving ideal gas —— = =5
The term have the usual significance) using the van't Hoff equation. 4
( GROUP - C
non aromatic and antiaromatic species from the following: cyclopropenyl

(10Jannulene, 1,6-methano[10]annulene. Explain. 4
the following reaction. Give mechanism. 4

@
Br NaNH,
Lig NH,

: - iovl ether but not so to acrylonitrile. Explain. 4
Malonate radical readily adds to a viny ¢ some fosylates produces an initial steep a ~celeration which

ition of LiClO, in the acetolysis of som :
gﬂdmmsd to the normal linear acceleration. Explain, n :
How can you distinguish the isomers from their IR spectral feature!

anion, cis-trans-cis-cis-trans-
Identify the major product of
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SECTION - [l
This section comprises 6 questions in three groups. Answer any four questions taking at least n,
question from each group.

GROUP A

& = y T
() Compare the spin states and bond orders of Oz, Oy, 0, and C,"" ions. 3

(b) Hlustrate the 3s, 3p and 3d orbital and calculate the number of nudf.:i ufnau_:h,
(c) 50 ml 0.1(N) Fe(Il) solution was titrated with 50 ml 0.1(N) MnO," solution. Calculate the reg,

potentials in the following steps (E seunreqn = 0.76 V and E'ygo, ™ = 1.55 V). k
(1) When 5§ ml MnO,~ solution as added.

(i1) When 25 ml MnO,” solution was added.
(11i) When 50 ml MnQ," solution as added.
(iv) When 50.1 ml MnO," solution was added.
(d) Compare the structure of BF;, CF,, NF; and XeF; molecules. 8
(e) Compare with example the Pauling and Allred-Rochow electronegativity scales. i
(a) NaCl; and CaF do not exist, while NaCl and CaF; are stable. Explain. )
(b) Ilustrate the MO diagram of the CO molecule and compare it with that of CN™, particularly

mentioning the donation and acceptance property. g
(¢) Compare the origins or Balmer, Lyman and Paschen series of H- spectra. lllustrate with a diagram

8
(d) F e{IIE]}r‘FE{_[[] redox potential decreases in the presence of excess F~ and HsPO,. Explain. Depiat
the HHE.I}"[EI'.‘HI I.I'I"IFII?H.H.HC'E of it {-E'rm”;“-ﬂ":. ={),76 V) i
(e) 'l?lm_:_mmpnﬁltmn of interhalogen is different from that of polyhahdes. Explain. Compare the
reactivities of inter-halogens with halogens. 8

GROUP B
. v :

(a) [Eh:rwe Hpr = E—p(aT — 1) where a is the coefficient of thermal expansion of a system. Fora
certain gas p;_y = 0, what does it imply? 8
(b) Calculate the density of elemental silver which crystallizes in a fee lattice wi '
e crystallizes in a fcc lattice with unit cell Icng,';h of

(c) ']I":'n van der Waals pases have _lhr: same value of ‘b’ but different ‘a’ values. Which of these
?l;ﬂujr;_ ﬂﬁnﬂ-’mﬁ; ‘”-"'Ulﬂj: under identical conditions? Why? Estimate the molar volume of COxa
%107 dm’ mnl_%t.m y freating it as a van der Waals gas. (a = 3.592 dm® atm mol* and b = fﬁ?
@ nibe any one of the suitable methods employed for the determination of viscosity of a liquid
(e) Discuss the origin of su : PRI (o 8
I dimEmium, riace tension of a liquid. Show that the surface tension and surface I'-‘D:‘El’
Ej‘{] E‘:}‘;‘:ﬂ‘:‘ﬂ%‘:ﬁt IIT;'ﬂr reI:iectiun to give constructive interference, when the X-rays are incident
orthorhombic unit cel] wilhc t-cusmm““" of (i) the {123} planes and (ii) the {246 planes of 49
@=0-82nm, b =0.94 nm, and ¢ = 0,75 nm. (a, b and c are the lengthof

the three sides of the unit cell), 10
{{I::;J IF:T: that for a hﬂtﬁcjmj closest pa;:md structure occupied space is 74.05%. 10
c) If for a substance [—) = N
av), = 0 and ap)r = 0, show that the equation of state is 2% = constant.
(all the terms have their usual significance) ! g =
BN Ot
(d) Prove that (3 n)-.-— V=-r (B—T)P{nll the terms have their usual significance) 6

(e} A van der Walls gas changes its state from T, v _ . : .
change. (T for temperature, V for Volume) V110 Ty, Vi, Derive the expression for its uﬂ:ﬂ

Contd...P/3:
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i order of increasing basicity. Give reason, 6

H!
2
L = o i
(b) Predict the product : o !
A N™ “NH
(s) of the following reaction (with mﬂchanisnz\} 6
Br.
| e e
(¢) Predict the product / . MeOk
" t | I
Fackinn In the following reaction, Comment on the streochemical feature of the
HO :
CH
(d) Outline the synthesis of the following mmpu:n.mmi:ﬂrﬂu
A : 3x5
OEL bty S OE! 2 e
i ; Elﬂwxﬂﬂ
o (8] Me o Mae M H'r. Me
(e) Calculate the ). values for the following compounds, 4x2

g S

(2) Outline the synthesis of CsHyCH(CO,Et), using anthranilic acid as one of the starting materials.

Explain the key step. :
(b) Predict the producis of the following reaction. Explain their formation. 6
& Sl
(¢c) Depict the major mass fragmentation pathways sor the following compounds. 4x2
O
mw 162 v 134
(d) How can you distinguish the following aromatic compounds with the help of mas® Epﬂfﬂﬁmtjg?
CaHy
= == CiHy =
e
N N N° CaHy ;
(¢) An organic compound with molecular formula C,jl-l,HD; exhibits the following spectral data.
IR: Vouue 2260, 1747, 1200 (several strong bﬂndss Zg-lﬂ:jl
IH NMR: E[Fpm] 1.3 (JH., t}. 3.5 {2H| E}I 4. l: ' 6
s

ds.
Suggest the structure of the compouncs.
{f?ﬁemify [A] and B. Explain the formation of B from [A].
Heal . w—— B
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