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Section-A

1.(a). Theézapour pressure pf ice == water system at'i 0.0075° ;'énd as

79.80 mm) of mercury. Calculate the molar heat of fusion of ice, given that the specific
volumes of ice and water at 0°C are 1.0907 cm® and 1.0001 cm®, respectively. Density of
(10) '

mercury at 0°C = 13.6 g cm?.
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(b) For the electrochemical cell Cd. CdClx 5/2H20(aq) | AgCl(s), Ag, EMF at 0°C and 25°C is

0.6915 'V and 0.6753 V. respectively. The cell reaction is Cd(s) + 2AgCl(s) +aq ~——
CdCl.5H>0 (sat) + 2Aff‘]s). Calculate AG? , AS® and AH at 25°C. (10)
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(c) Derive the expression for the)'ﬁr?ar momentu%l operator of particle moving in the x-
direction.  (10) WA g
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(d) State Fajan’s rule. Which for the compounds in the pairs of compounds is more covalent:
CuO or CuS CuO or Cu20; AgClor Agl L1C1 or KCI LII or L1F AlCl; or GaCl; PbClz or
PbCl4 (10)
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(d)Calculate the lattice energy of sium iodidg which crystallizes in the cesium chloride
structure and has an interionic distance off395 pmy, The Madelung constant and the Born
exponent for Csl are 1.76 and 12, respectively. (10)
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(e)(d) Inert gases have closed shells. Why do they liquify. (5)
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(i1) The electronegativities of A, B and C are 1.0, 2.5 and 3.0, respectively. Predict the type of
bonding in AC and BC. ) T e o Y
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2(a)Discuss the MO energy level diagram of NF molecule. How it differ from NO™ molecule

in the terms of bonding. (15) GEEE %
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(b)(1) A certain gas has the equation of state . (10)
o RT L
P = Vm_bT V73n

Where a and b are constants characteristic of the gas. Show that
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(ii) Obtain the reduce from of the above equation of state. (10)
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(c)(@) Proved that if(free energy changg of a system decreases then entropy of universe

increases at constant temperature and pressure. (10)
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(i1) A Carnot engine converts %ne—sixth éf heat input into work. When the temperature of the
sink is reduced by 62° C, its efficiency is doubled. Find the temperature of the source and the
sink (Srf |
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3(a) Define “Partial molar property”. What is 1ts p}gswal\m{gmﬁcance‘? Derive the
relationship for chemical potential in the terms of partial molar enthalpy .  (10) .
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(b) Explain the Nernst heailt theorem. How does it lead to the enunciation of the Third law of
thermodynamics. (10)
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(c)(i) Calculate the entropy change accompanying the conversion Wf iceiat 2731 K
and 1 atm pressure into steam at 373.1 K and 1 atm pressure, given that at 273.1 K, the n_lo\lar
heat of fugon of ice ,AHps is 6.00 kJ mol™! and 373.1 K the molar heat of vaporization of
water, AHyap, is 40.60 kJ mol™'. Also assume that the molar heat capacity. C,, in the
temperature range 373.1 — 273.1 K remains constant at 75.2 ] K' mol™. (15)
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(i1) What is residual entropy. Determine residual entropy of N.O.  (5)
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(d) Integrate the van’t Hoff equation for temperature dependence of equilibrium constant and
determine Intergra@@tion constant. (10)
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4(a)(i) . Why does Co(II) from tetrahedral complexes more readily than Ni(I) ? (5)
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@ SIS A g B ) G
(i) Why are/Fe(II) complexes less stable tha@@) o Fe(Ill)) complexes  (5)
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DIAS)

(b) A dark green compound Co(NH3)3 (HzO)Br3 in solutlon thL%DdlMtS
conductivity increases from @ 0 363 coi®.ohm™ eq'. “One mole of bromide per per mole of the

green compound can be precipitate
= e TR

d'*'ﬁrAjgNm (Ws the most probable structure of the

green compounds, and optical isomers, if any (b) What'is the most probable structure of the
red compound? Give the structures Znd optical isomers, if any. (10)
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() A conductM when filled with an aqueous solution of 0.02 M KCI1 at 25°C,_had a
resistance of 250 ohm, Its resistance, when filled with 6x10~> M NH;,OH solution was 10°

ohm. The specific conductance of 0.02 M KCl was 0.277 S m™'. The molar ionic
conductance’s at infinite dilution of NHs" and OH- ions are 73.4 x10™* and 198.0x10™ S m?

mol™! , respectively. Calculate the degy@ggf dissociation of 6 X 10> M NH4OH solution. (10)
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Sectlon B

5.(a) *Although trialkyl phosphines, arsines and stibines are weak ¢ donors, yet they from
kinetically stable complexes with transitionf) metal jons.” Why isit 67 (10) ~
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(b)(1) Discuss probable difference present in carboxypeptidase and Mdrase. 5)
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n*? rather than Fe*?, Ni*? and Cu*? Explain? 5)

p— —

@mmon ion in enzyme system are those that have low site preference such as@@ 2,
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(c) What are shortcomings o{ i :indemann theowf.) How are they overcome in Hinselwood
theory. (10)
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(d) (i) The magnetic moment of [CONCS)4]2' is4.4 BM Discuss. 5)
3
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(ii) Explain why [CO(CI%]} is inert but [CoBrs]*" is a labile complex.
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(if) ) Show that in a first order reaction, the time required for completion-ﬁ 99%, reaction is
10 times of the half-life (ti2) of the reaction. 5
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8(a) Name one nonmetallic polymer Wthh exhlblts super conductance at low temperatures.
Discuss the epa1at10n n@re of this @ (10)
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(b) 0.50 g of benzoic acid was subjected to combustion in a bomb calorimeter when the
temlvoaéture of the calorimeter system (including water) was found to rise by 0.55°C.
Calculate the enthalpy of combustion of benzoic acid. The C calorimeter constant was found
t0 be 23 85 KGie (10)
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(¢) ) The compound [Ni(CsHs);(CO).] has a single CO stretching absorption at 1761 il
The IR data indicate {hat all CsHs ligands are pentahiapto and probably in identical
environments: —_— e

OnThe basis of these data, propose a structure.

Does the electron count for each metal in the structure agree with the 18e” rule?. (10)
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(d) Many actinoid oxides are non-stoichiometric but few lanthanoid oxides are non-
stoichiometric. (10) e
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(e) A flask of 4 \dln3 capacity contains O, at 101.325 kPa and 298 K. The gas pressure is
‘reduced to 0.19 Pa by attaching the flask to a pump. Assuming ideal behavior, answer the

following:
S ae

What will be the volume of the gas which is left behind?

What amount of O and the corresponding number of molecules are left behind in the flask ?

Ifnow, 2 g of N is introduced, what will be the pressure of the flask?. (10)
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