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Section-A 
l. (a) Calculate in Bohr magneton . the expected 

. magnetic moment for the following ions (Spin 
only magnetic moment) : 
(i) Fe3+ 

' 
(ii) Ni2+ 

(iii) cu+ . 
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(b) 
What is meant by Latimer diagram ? How does 

·ven spe_cJes can · 
it predict weather . a g1 

disproportion ate or not ? 

(c) Explain : 

(i) 

(ii) 

Salts of Zn, Cd and Hg are white 

Transition elements exhibit good catalytic 

properties. 

2. (a) Write notes on the following 

(i) · Basic strength of lanthanides hydroxides 

(ii) Stability of oxidati,on states of lanthanides. 

(b) Discuss oxidation states and paramagnetism in 

·case · of.actinides. 

(c) What ·are problems in separation of ·1anthanides 

from on·e another ? 

Section-B 

3. (a) Why squa,~e planar complexes do not show 
. . 

· optical isomelism whereas tetrahedral complexes 

do· not display geometrical . isomerism ? 

Explain. 
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· (b) w ·lite a note on etTective atomic number co_ncept 

giving examples. What are vanous exceptions 

to this rule ? 

· . . (c) What is EDTA ?. Write the structure of metal-

EDT A complex. Why are metal-EDT A 

~omplexes highly stable ? · 3,3,4 · 

4. (a) _Which of the following species obey effective 

atom;c number. rule and why ? 

(i) · Co(CO)
4 

(ii) H 3CMn(CO)5 

(iii) Fe(CO)3C4H6 

(iv) Fe( n-C5H5) 2 . · , 

(b) Give the classification of organometallic 

compounds o.n the basis of nature of bonding. 

(c) Discuss structure of the following : 
.'\ 

. , ' (i) · Fe2(~0)~· 

(ii) [~t~l3(C2H4)]- ion. 4,3,3 
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Sectjon-C . 

5. (a) 
Discuss crystal field splitting .,in square planar 

complexes. 
' ' 

(b) State and explaiti Jahn.:.Tel_ler effect. 

(c) Define, ~rysta1 · field stabi1ization energy (CFSE). 

Calculate its· value fo~ d5 ·10~ and high . ·spin 

octahedral complexes. .- 3,4,3 · 

6. (a) Discuss the structure of the fo11owing· complexes 
. / . 

on the basi~ o_f crystal .. field t]:ieory : 

(i) [Co(NH
3

)
6
]3+ . · 

(ii) · CoF 3- · 
6 

' 

(iir) [F~(li20)6]2+ 

(iv) [Fe(CN)
6
]~. . . · 

(b) CuSO 5H ·· o · . . 
. 4· 2 I 1S 1 \., co oured ~ornpound while 

CuSO 4 (anhydrous) is h. 
· w ite. Exp]ain on the 

basis of CFT. . 
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. 
(c) Give the number of unpaired electron 1n a 

strQng a~.4 weak octahedral fie]d for : 

(i) Cr3+ · 

(ii) Fe3+ 
J t' t 

(iii) Co2+. · 4,3,3 

Section-D 

7. (a) -What are levelling and differentiating solvents ? 

Discuss one ·· example in each case. 
. . . . ' 

(b) . : Explain the fo11owing : · 

(i) BF3 behaves as a weaker Lewis acid · 

than BI3 . 

(ii) R2~H 
. 

stronger base than R3N IS a 
I 

(R ='.· CH1). ' 

- . 
(c) What is Lux-Flood concept of acids and bases? 

Give example. 3,4,3 

8. (a) What is HSAB principle ? How. can it explain . 
' 

the stability of complexes ? 
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(b) 

Y I CZ 

Compare basic strength of the following 

(i) Pyridine and 2-methyl pyridine 

_ (c) · 1t-Bonding· and . electronegativity can be used to 

explain the hardn~ss . and softness of acids · and 

··· bases. Explain. 
f 

Section-E 

(Compulsory Question) 

_9. {i) The structure of · Ni(CO)4 is ................ . 

(ii) All actinides have an oxidation state of +3 like 

lanthanides. (True/False) 

(iii) . The-element next to samarium iri the pei-iodic 

- tab~e is ............... .-. . . . .... . 

(iv) • Th.c d-orbital involved in dsp2 hybridization is 

dz2. 

(v) The ligand NO 18 named as 

(T rue/False) 
; 

................. . . . . . . . 
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(vi) ·· CO group is called n~acceptor ligand. 

(True/False) 

(vii) The colour of the crystals of ferrocene is 

. . . . . . . . . . . . . . . . . . . . 

(v~ii) [Fe(CN)6]4- is a diamagnetic complex. 

(True/False) 

(ix) lf ~b _ is greater than P, the complex will be 

...... '. ........... spin complex. 

,' 

(x) Conjugate acid of ·NH,., - is ........... ·• . . . . . . . . . . . . . . . 
lx10=10 
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