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Section-A f

1.(a) Explain the number of metal bonds in the following molecules w chich
obey16/18 ¢ rule. Draw their structures. ‘ (10)

(i) Fes (CO)z (crystal)
(ii) [(n - Cp)Fe(COY( 1 - CO))»
(m) [Rh(COD)ClL
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\/ " (b) Sketch all isomers of [Co(NHa)z(H20):Cly] (10)
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hemogicb: n. Explain the
orcinaling atoms, Give
coordmatmn numb of Fe. (10)
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- (d) Given ,AgBr(s) + ¢ === Ag*+Br; £} =0.071V Ag" + ¢ —=Ag(s) ; E2=0799V

| Compute the solubility product expressed as AgBr(s) + e ===Ag" +Br.
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» (€) Deduce the expression for the work the work done W, change of internal energy
AU and change of enthalpy AH for the reversible expansion from volume V; to
volume Va for a van der Waals gas. (10)
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“/'i(a) For the dissociative chemxsnmimm nf ga«zeon% Az at pressure P Axgy <=2 Apqy)

derive equation for the fractional sutface coverage (0) using Langmmr theory.
(10)
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(b)Show that the function A sin 22X for
L is not

Discuss the significance of the result.
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’fﬁgmg a radiation source of 250 W at 250 nm, a compound was irradiated for 90—~

* mins. 40% of The Tight was reflected off and the rest was absorbed by the compound.
~ After irradiation, 0.02 moles of the compound was found to have decomposed.

Calculate the quantum yield for the decomposition. (10)
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(d) (i) Applying the law of equipartition of energy, estimate the enerey of El 2
molecule assuming that al{ the degrees of freedom are excited and contribute
towards the energy of the moléctle. Give the statement of the law. . (3)
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7o) Justify the following statements : "~ (10)

(i) The net entropy of the Universe increases.

@J (i) X rays are used for diffraction by crystals
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5 4 i, .
» 3(a)What is virial equation of state for real gases? I‘xpress van der Waals equationin >

the from of vitial equation. Discuss the physical significance of virial coefficients.
(15) |
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o (b) A capillary tube of radius 0. 001 cm is inclined at an angle of 45 to the surface of ﬂ
liquid. The liquid wets the wall of the tube. Calculate the distance along the capillary '

to the meniscus of the liquid if the density of the liquid i5 0.85 g cm and the surface \
tension is 36 dynes cml. (10) |
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—average lifetime of phosphoreﬁcence is hzgher than fluorescence, Explain
th ]ablcmsky diagram. (10)
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(d)18.0y of Hquid water vaporizes at 1 ’bar and 372 k. Calculate g, w. AU, 33;:1‘ AS({
AA and AG (in S1 units) for this pmr:em given, latent heat of v aporization of liqui
water at 1 bar and 373 K is 540 cal g (15)
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4(a) An Jdeal gas foHows two dszerent routes fo change its state from Xto Z:  (10)
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5(a) Arrange the following metal compounds in the increasing orderfof their molar
extinction coefficient values. Explain the reasons. (10)

KMnQg, [Co(NHz)e]?* , [MnBry]? and [CoCly)*
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o (b) Iodme and bromine are added toa <;olut10n containing I and Br-ions. What
reaction would occur? Explain, (10)

I+ 2e" - 21, By=+ 054 V

Bra+2e — 2Br , F0=+108V
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A A dilute solution of KCl was placed between two Pt electrodes 10 ¢m apart, across
P p

al difference of 6.0V was applied. What will be the velocity of K*
and at experimental

conductivity of K* ion at this dilution

which a potenti

jon? Given : molar ionic
_ ;

temperature is 73.52x10- S m? mol-. (10)
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this element is 7.20 g con®. How many atoms does 104 g of the element contain?
(10)

- (d) An element exists in the bee str acture whcre cell ed ge is 2.88 A. The density of \\
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(¢) How the concept of radius ratio go\ erns the coordination number of the ions in a
comgound? Ilustrate with suitable examples. (1{})
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8(a). What are meant by phase, component and degree of freedom? Define G
ilibrium

phase rule. A saturated solution of sodium sulphate with excess salt is at equ
wlth its vapour in a close vessel. How many phases, components and degr =
freedom are there in the system? (10) -
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(b) The nicotine —water system exhibits two critical Solafion tem

p‘hratures What is
ct of external pressure on the system? ,
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e O(C) CiVe brief account on inter halogen compounds and discuss molecular structure
of IF;. (10)
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hy. Define Ei2and id and mention their

wih a mae

(e) Discuss the workingof a polarogra
application in chemical analysis. (10)
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