1805

(b) CN isa st'::'ong'er‘ﬁli’gahd thanCFF ¢ ° 5,5,5

. @ Descnbe the polansatlon theory to explam the'trans’ ‘effect.
(i) The expenmentally detemmed latt1ce energy for MnO
agree with’ the. calculated value; however for FeO and

CoO0, the expetimeiitally determined lattice energy values
are higher than the calculated values. Why %

(i) For thf; complex [Cr(H20)6]2+ 'thie” mean ‘phiring énergy P
© =23500cm™ and magnitude of A= 13900 cort 5 »5,5

@ Will the complex exist in a high or low Spin
atrafigement ?

{b)' Write the electronic conﬁgmatron of the complex ion,
(c) Calculate CESE of the complex in kJ mol‘l

. () Wlll the complex be labirle:L ot mert ) e
3 v s i._. [ (. .u..L

j‘ . 2 t )n. 'Will Ithave aregular geomefry or adlstoxted geometry ?
8. () A complex is prepared by mixing CoCl3;and NH, in the
molar ratio of 1:4 AQ.01 molal solution of this complex
was found to fredze, at— 0 03 72°C What is the formula
of the complex and expected range of conductmty ? Given
that the molal depressmn ¢onistant of water Kr=1.86°C/
m,

(i) Taking svitable ‘exarnple, explam the macrocychc effect
on the thermodynam1c stability of ¢ eomplexes

(i) “A rfetal on forms thrée complexes. [M(Br)s]*’" [M(CN) ]~

bo &N and [M(H;0)J**: The colours:of the’ complexes are red
green and blue, but not necessarily iri 'the same order.

Match the complexes with the appropriate colour

and explain., 5,5,5
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s (c) All questlons carry equal marks
1. (a) erte the name > for the followmg complexes according to

TUPAC rules.
@® (CH,),. N [Cr(NH,),(NCS),] (ii)
* [Co(NH,),(N,)ISO,
(i) ‘[PH(py),] [PtCL] (iv) [Rh(en)3]2(SO)
(v) [(CO), Fe(u-CO) Fe(CO)4] !
(b) Write the formula for the followmg complexes according
to TUPAC rules.: ) N
) (). M-amido~J. superoxobis. [triaminineéchlo-
ridocobalt(Il)] sulphate ., .
(ii) Tetraammmedlthlocyanato-N-chromlum dm)
tetrachlorozincate (If)

P.T.O.
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(iii) Sodium bis (thiosulphato) argentate (I)
(iv) Potassiim pentachlorldomtndoosmate (VI)
(v) Tris(propare 1:2-diaminéy cobalt (I]I) sulphate

) A compound CoCl,. 4NH, contdifis only one Cl7ion that
preclpltates as AgClon the addition of Ag” ions. Based on
rner’s coordlnatlon theory, givea  brief explanation of
CEOA the ‘Obsetvation. How was it coricluded that the complex
is octahedral ? .* 5,5,5

24 y()= Diiw the-molecular orbital energy level.diagraitnfor
o —bonding in the case of [Co(CN),J* octahedral. complex

jon. Discuss the effect of metal to ligand pi bondmg on
. “the'10 Dq.value. -

@ii) UseCFT to explain the followmg N o,
(a) Tetrahedral complexes are always lngh spm

(b) [TI(HZO)ﬁ]3+ jon has  purple colour .

@i}) A complex, Co(NH3)2&120 );CLBr, e)usts in two isomeric
forms, A and B. Form A glves twd moles of AgBr when
treated with' AgN O,, while the other form yields one mole
of AgBr Givea proper explanation, identify the type of

» isomerism-and write the strucfural formula of Aand B.”

f 5,5,5

3. (i) Which geometrical isoier of [Cu(en),(H,0),]*" is
thermodynamically more stable and why ? Also, compare

., and.explain, its stability with the [Cu(NH,),(H,0),I**

“ complex. Cor

(i) Drawa crystal ﬁeld sphttmg dlagram foraz-out octahedral

+

AT . "comple)cand explain that square planar complexes arean
extreme case of Jahn-Teller distortion.

(i) Which of the-following- complexes has a higher 10 Dq
value and why ? S 5,5,5
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(b) [Fe(C,0),]" and,[Fe(C.0).15% v
<D, The magnetic moment value of [Mn(CN),J* ion is 2:8
B M Predlct the type of hybndlsatlon of the central metal

OV e et Rttt

(u) Usmg YBT explam [N1C1 ]2 1s paramagnetlc but
[NI(CH)4] is diamagnetic.. ; e

Pt

]
thls observation accordmg tq VBT and CFT ? 5,5,5

5 @ Derlve the relationship between stepwise formation
constants (K) and overall formation constant ( 3 ).

(D Predmt and explain the labxhty or inertness of the following
oomplexes

@) [V(NH3)5 L,

L}

(NI ] (b) [1\/111(315]3
(i) Use trans effect and wr1te the steps mvolved in the
synthesxs of Cis and trans isomiers of [Pt(C H4)(NH3)C12]
from PtC‘l‘2 ? R ! 5,5,5

6 (1) {a) Draw all pos51ble geometrlcal isomers for

ST Py NHCLPY

-

! betiveen geometrlcal isomers of [PtClz(NHs)z]
» (i) Describe a 51mple method to, distinguish between the
followmg of complexes Y

() [Co(NHB)sBr]SO and [Co(NHa)SS“ 4]Br( i
©) GO [CONO)] and: [CHNEL), (NO))
x [ENE),NO)] -
(111') :Explain why? e
G (a) 4dand5d elementsusuallyform low-spmcomplexes
el
% 3‘;‘ P.T.O.

(i) [Cofen),J"and [Co(NO,) ) are easrly omdlzable Explain

(), How the Kurnakov test is used to dlstmguxsh-



