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Aftempt six questions in all.
9. No. 1 carries 8 marks.
‘ All ?ther.carry. 6 marks 'each.

1. Explain with reasons any four of .the following observations :

(@)  Lanthanides show sharp line like bands in the absofp- .

P

tion spectra while transition elements show broad bands.
(h) 4d and 5d elements” usually form low spin complexes.

.. (&) The basic strength of lanthanide oxides. La,0,.

decreases with increase in oxidation number.

P.T.O.



(d)

(e}

(a)

{2)]

- 2 ) . 1259

CrO, is strongly oxidizing but WO is not.

Knowledge of magnetic moment is often necessary for
a correct assignment of the electronic configuration

according to valence bond theory. 2x4

Name the following _complexes according to 1UPAC
system’ of nomgnclalure :

() [PICINO,XenXpy), SO,

(i) “UGH)N]; [CrClg)

@ Py Pl

() [COsFe (CO) Fe(‘CO)sl 1 xd

Write the formuiae of the following complexes :

() Aluminium dichloromethylplatinate (11}

(i) p-amido-p-hydroxobis (tetraammine) dicobalt (111}

ion 1x2



(@)

(&)

©

(a)

(6

( 3 ) s 1259

The magnetic moments of [MnBr4]2‘ and {Mn(CN)6]3‘
are 5.9 and 2.8 BM respectively. Using valence bond

theory, assign geometries to these complexes. 3

Which complex in each of the following pairs will have

" greater crystal field splitting and why 7" 2

[Fe(H,0),]3* ~Or [Fe(CN)J*
[Co(CH,)g**  Or [RR(NH;) 3.

From the following data, predict in.which case it is casier

to oxidize Fe(ll) to Fe (IlI) : | S

[Fe(H,0),** + ¢ —— [Fe(H,0)>* E, = 070 V

[Fe(CN)>~ + ¢ —— [Fe(CN),J>~ B =036 V.

For [Cr(H20)6]2+, the mean p'airing energy, P, is found

to be 23500 c¢cm~! and Ay value is 13900 em™!.

() Calculate the CFSE for this complex corresponding - -

to high-spin and low-spin states.

(i)’ Which state is more stable ? : 4

is FeFe;0, a normal or inverted spinel ? Explain. 2 -

P.T.O.
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Giving reasons, account for the Followin_g :

(@) The magnitude of the crystal field splitting, A, in
tetrahedral complexes is considerably less than that in

octahedral fields.

(b)  Ethylene diammine forms a more stable complex than

its tetramethy! derivative.

(¢}  Actinides show a greater tendency to form complexes

than lanthanides. 3x2

(@) Use the Latimer diagrams below to answer the

following questions : *
Acid :
MnO,— 056 , MnO 2~ _226 . MnO,

095  Mpd* _L51  amp2t  -118 . Mn

Alkali :

MO~ —228_, Mno,2- _ 060 | Mo, _ 015

MD(OH)3 __Q.EE_)_) MH(OH)Z ___:g_li) Mn

() Find out the oxidation states in acidic medium

- which undergo disproportionation.

(i) In which medium. acidic or alkaline, is Mn (IlI)

i more stable 7 ' ) .



]

®

(@)

(b)

(c)

( 5 ) . 1j259
In the crystal stru;:ture of CuF,, Cu?* ion is surround;adr
by six F~ with four F~ at a distance of 193 pm while
two F~ at 227 pﬁ. E*plaiq giving reasons. 233

Name ‘the type of isomerism in cach of the following

pairs :

(0 [Pd(py),(SCN),] and {Pd(py),(NSC),]

(i) [Co(NH;)sSO,]Br and [Co(NH;)sBr] SO,

-

Draw the structures of all possible isomers of -

[Co(en),Cl,]* ion.
Giving chemical equations, state what happens when :

(7 Hydrogen peroRide is added to acidified potassium

dichromate solution forming a blue colour.

(i) Potassium permanganate is added to cold. concen-

trated sulphuric acid. - 3x2

P.T.O.
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+

g (@)  Which of 'the following complexes are expected o be

labile according to valence bond theory :

[Cr(NH3)**, (MnCL > and [Co(CN) P~

() Draw the MO energy diagram for the complex ion

[Co(NH,) I**.

(6)  [FeF4P~ ion is colourless although iron (ITI) is a d’

ion. Explain. 3x2
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