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Note : (i)  Attempt any five questions from  

Part A. 

 (ii) Attempt any five questions from  

Part B. 

 (iii) Use separate answer sheet for Part A 

and Part B. 
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 Part—A (Marks : 25) 

(Organometallics and Bioinorganic Chemistry) 

1. How are organometallic compounds 

classified on the basis of type of bonding ? 

Explain giving examples. 5  

2. Potassium ferrocyanide reacts with Zn2+, 

Cu2+ and Fe3+ to give characteristic 

precipitate/colour. Give the reactions of 

potassium ferrocyanide involved with each 

of these ions and also write the 

characteristic colours. Give the IUPAC 

nomenclature for potassium ferrocyanide.  5 

3. Using the 18 electron rule as a guide, 

find/identify :  5 

 (i) The number of CO ligands in Co2(CO)n  
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 (ii) The number of metal-metal bonds in 

Co4(CO)12 

 (iii) The 3d metal in M2(CO)9. 

 (iv) The charge on the complex [Fe(CO)4]x– 

4. Draw the structure of the Zeise’s salt and 

explain briefly the nature of bonding in it. 5 

5. Mention any three differences between 

hemoglobin and myoglobin. What is the role 

of globin chain in hemoglobin ? 5 

6. Which alkaline earth metal ion is involved 

in blood clotting and how does it do so ? 

What are the other important functions of 

this metal ion ? 5 

7. Write the toxic effects of Pb(II). What are 

the sources of lead pollution ? Give a 

suitable antidote for lead poisoning. 5 
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 Part—B (Marks : 25) 

(Polynuclear Hydrocarbons and UV-Vis,  

IR Spectroscopy) 

8. Write the reaction and its mechanism 

involved in the synthesis of pentane-2, 4-

dione ( ,  -diketone) or butanedioic acid 

from ethyl-3-oxobutanoate or ethyl 

acetoacetate. 5 

9. Find out characteristic frequencies of the 

following compound from given values of IR 

frequencies and give proper explanation for 

each frequency. IR frequencies given as  

(in cm–1) :  5 

2962-2853, 3500, 3400, 3030, 1685,  

1340-1250. 
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10. Find out the max value of the following 

compounds : 5 

 

 

 

 

 

Given : max (in nm) 

Base value : 

,  -unsaturated ketone  

                    (5-membered) = 202 nm 

,  -unsaturated ketone  

                    (6-membered) = 215 nm 

Increments :  

 -substituent = + 10 nm 

 -substituent = + 12 nm 

 -substituent = + 18 nm 

Each double bond extending 

conjugation = + 30 nm 

Homoannular component = + 39 nm 

External cyclic double bond = + 5 nm 
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11. (a) Arrange the following molecules in their 

increasing order of (C = O) stretching 

absorption frequencies : 2 

 

 

 

 

 

  

 (b) Describe the effects of conjugation  

in     C = O   stretching    absorption 

frequencies with suitable examples. 3 

12. (a) Write the reaction when pyrrole is 

treated with maleic anhydride. 2 

(b) Complete the following reactions : 3 

 

(i)                 


3
Na,liq NH

?   

 

(ii)                     2
Pd/H

?   

 

(iii)                     
 

3

2 2

2CH O Na
?

CH I
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13. (a) Describe Auxochrome with suitable 

examples. 2 

(b) Give the IUPAC names of the following 

compounds : 3 

 

 

 

 

 

 

 

 

 

 

 

 

14. (a) Describe keto-enol tautomerization of 

ethyl acetoacetate. 2 
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(b) Find out aromatic and non-aromatic 

compounds among the following : 3 
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 BCHET–147 

foKku Lukrd (lkekU;)@ 

foKku Lukrd (cgqfo"k;d)  

(ch- ,l&lh- th-@ch- ,l- lh- ,e-) 

l=kar ijh{kk  

twu] 2025 

ch-lh-,p-bZ-Vh-&147 % dkcZ/kkfRod] tSo vdkcZfud 

jlk;u] cgqukfHkdh; gkbMªksdkcZu vkSj ijkcSaxuh&n'̀;] 

vojDr LiSDVªfedh 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) Hkkx ^d* ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

 (ii) Hkkx ^[k* ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A  

 (iii) Hkkx ^d* vkSj Hkkx ^[k* ds fy, vyx&vyx 

mÙkj&iqfLrdk dk iz;ksx dhft,A 
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 Hkkxµd (vad % 25) 

(dkcZ/kkfRod ,oa tSo vdkcZfud jlk;u) 

1- dkcZ/kkfRod ;kSfxdksa dks vkcU/ku ds vk/kkj  

ij dSls oxhZÏr fd;k x;k gS \ mnkgj.k lfgr Li"V 

dhft,A   5 

2- iksVSf'k;e Qsjkslk;ukbM Zn2+, Cu2+ vkSj Fe3+ ds  

lkFk vfHkfØ;k djds fof'k"V vo{ksi jax nsrk gSA 

iksVSf'k;e Qsjkslk;ukbM dh vfHkfØ;k bu izR;sd  

vk;u ds lkFk nhft, vkSj fof'k"V jax Hkh fyf[k,A 

ikSVsf'k;e Qsjkslk;ukbM dk IUPAC ukedj.k Hkh 

nhft,A   5 

3- ,d xkbM ds :i esa 18 bysDVªkWu fu;e dk iz;ksx djrs gq, 

Kkr dhft,@igpku dhft, % 5 

(i) Co2(CO)n esa CO fyxS.Mksa dh la[;k 
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(ii) Co4(CO)12 esa /kkrq&/kkrq vkcU/kksa dh la[;k 

(iii) M2(CO)9 esa 3d /kkrq 

(iv) ladqy [Fe(CO)4]x–
 dk vkos'k 

4- t+ht+ yo.k dh lajpuk dk fp= cukb;s vkSj blesa vkcU/k 

dh izo`fÙk dks laf{kIr esa le>kb;sA 5 

5- gheksXyksfcu vkSj ek;ksXyksfcu ds chp fdUgha rhu 

fHkUurkvksa dk mYys[k dhft,A gheksXyksfcu esa Xyksfcu 

Ükà[kykvksa dh D;k Hkwfedk gksrh gS \ 5 

6- jDr ds FkDds teus esa fdl {kkjh; eǹk /kkrq vk;u dh 

Hkwfedk gksrh gS vkSj ;g ,slk dSls djrk gS \ bu /kkrq 

vk;u ds vU; egRoiw.kZ dk;Z D;k gSa \ 5 

7- Pb(II) ds vkfo"kh izHkko dks fyf[k,A ysM iznw"k.k ds 

lzksr D;k gSa \ 'kh'kk fo"kkDrrk ds mi;qDr fo"kuk'kd dk 

uke nhft,A  5 
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 Hkkxµ[k (vad % 25) 

(cgqukfHkdh; gkbMªksdkcZu rFkk ijkcSaxuh&n`';]  

vojDr LisDVªfedh) 

8- ,fFky&3&vkWDlksC;wVsuks,sV ;k ,fFky ,slhVks,slhVsV ls 

isUVsu&2] 4&Mkbvksu ( ,  &MkbdhVksu) ;k 

C;wVsuMkbvksbd vEy ds la'ys"k.k esa iz;qDr vfHkfØ;k 

vkSj mldh fØ;kfof/k dks fyf[k,A 5 

9- fn, x, IR vko`fÙk;ksa ds ekukas ls fuEufyf[kr ;kSfxd esa 

vfHky{kd IR vko`fÙk;ksa dks Kkr dhft, vkSj izR;sd 

vko`fÙk ds fy, mfpr Li"Vhdj.k nhft,A 

fn;k gqvk gS % IR vko`fÙk;ksa ds cm–1 esa eku % 5 

2962-2853, 3500, 3400, 3030, 1685,  

1340-1250. 
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10- fuEufyf[kr ;kSfxdksa ds fy, max
  ds eku Kkr  

dhft, %   5 

 

 

 

 

fn;k x;k gS % max
  eku (nm esa) % 

vk/kkj eku % 

, &vlar`Ir dhVksu (5&lnL;h;) 
= 202 nm 

, &vlar`Ir dhVksu (6&lnL;h;) 
= 215 nm 

o`f¼eku %
  

&izfrLFkkukiUu 
= + 10 nm 

 &izfrLFkkukiUu 
= + 12 nm 
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 &izfrLFkkukiUu = + 18 nm 

la;qXeu dk foLrkj djus okys f}vkca/k = + 30 nm 

gkseks,suqyj ?kVd = + 39 nm 

cká pØh; f}vkca/k = + 5 nm 

11- (d) fuEufyf[kr ;kSfxdksa dks mudh (C = O) ruu 

vo'kks"k.k vòfÙk;ksa ds c<+rs Øe esa O;ofFkr  

dhft, %  2 

 

 

 

  

([k) mi;qDr mnkgj.kksa ls   C = O ruu vo'kks"k.k 

vko`fÙk ij la;qXeu ds izHkko dk o.kZu dhft,A 3 

12- (d) ikbjksy dh eSysbd ,sugkbMªkbM ds lkFk gksus okyh 

vfHkfØ;k dks fyf[k,A 2 
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([k) fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 3 

(i)                 


3
Na,liq NH

?   

 

(ii)                     2
Pd/H

?   

 

(iii)                     
 

3

2 2

2CH O Na
?

CH I
  

13- (d) mi;qDr mnkgj.kksa ls o.kZo/kZd dk o.kZu  

dhft,A  2 

([k) fuEufyf[kr ;kSfxdksa ds IUPAC uke  

nhft, %  3 
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14- (d) ,fFky ,slhVks,slhVsV dh dhVks&bZukWy pyko;ork dk 

o.kZu dhft,A 2 

([k) fuEufyf[kr esa ls ,sjkseSfVd vkSj xSj&,sjkseSfVd 

;kSfxdksa dks Kkr dhft, % 3 

 

 

 

 

 

 

 

 

× × × × × 

 

 

 


