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IR SPECTROSCOPY 

Time : 2 Hours  Maximum Marks : 50 

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. What are the reduction products  

of KMnO4 in (i) Acidic medium, (ii) Alkaline 

medium, and (iii) Neutral medium ? Find 

the oxidation state of manganese and 

KMnO4 and all the above reduction 

products.  5 

2. Explain why the transition metal 

organometallic compounds have immense 

variety in their structure and bonding types. 

Why are organometallic compounds good 

catalysts in chemical industry ? 5 
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Or 

What are the two possible structures of 

ferrocene ? Draw the structures for both and 

give two differences. 

3. “All Ni–C bond lengths in Ni(CO)4 are 

identical but Fe–C bond lengths in Fe(CO)5 

are not identical.” Explain this statement 

with respect to valence bond approach and 

give the structures for both. 5 

4. How will you classify the elements on the 

basis of mechanism of action in biological 

systems ? Give suitable examples of each 

class.    5 

5. What purpose does magnesium serve in the 

process of photosynthesis ? Give the net 

reaction in photosynthesis. 5 
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6. Which heavy metal was responsible for  

Itai-Itai disease in Japan ? What was the 

source of the disease ? Name two antidotes 

for the above metal. 5 

7. Which metal is present in hemoglobin and 

myoglobin ? Give four differences between 

them.    5 

 Part—B (Marks : 25) 

(Polynuclear Hydrocarbons and UV-Vis,  

IR Spectroscopy) 

8. (a) What are active methylene compounds ? 

Explain keto-enol tautomerization. 3 

(b) Explain Claisen ester condensation for 

the synthesis of any 3-oxo-esters. 2 
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9. (a) Give the IUPAC name of the following 

compounds : 3 

 

  

 

 

 

 

 

 

 (b) Assign [A] and [B] in the following 

reaction with their names : 2 

        

10. (a) Give the reaction when maleic 

anhydride reacts with pyrrole and 

furan.  3 
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(b) Explain the properties of polycyclic 

aromatic hydrocarbons. 2 

11. (a) Explain various electronic transitions 

involved in UV spectroscopy with 

suitable example from a small organic 

molecule. 3 

(b) Explain Beer-Lambert’s law of 

absorption. 2 

12. (a) Assign the stretching frequencies for a 

particular functional group in the given 

compound : 3 
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IR stretching frequencies (in cm–1) : 

3500, 3400, 3309, 3040, 2960-2851, 

2120, 1720 

(b) Which molecule will absorb at longer 

wavelength ? Explain : 2 

 

13. (a) Explain normal modes of vibrations for 

a polyatomic molecule. 3 

(b) Arrange the following functional groups 

in increasing order of their (C = O) 

stretching absorption frequenices : 2 

(i) Acid chlorides 

(ii) Esters 

(iii) Amides  

(iv) Anhydrides 
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14. (a) Complete the following reactions and 

assign [A], [B] and [C] along with their 

names : 3 

  

(b) Write a reaction when ethyl-3-oxo-

butanoate is treated with 

chloropropanone in presence of pyridine 

and also name the product formed. 2 
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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  

fnlEcj] 2025 

ch-lh-,p-bZ-Vh-&147 % dkcZ/kkfRod ,oa 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- (i) vEyh; ek/;e] (ii) {kkjh; ek/;e] ,oa (iii) mnklhu 

ek/;e esa KMnO4 ds vip;u mRikn D;k gSa \ eSaxuht 

vkSj KMnO4 dh vkWDlhdj.k voLFkk vkSj mi;qZDr lHkh 

vip;u mRiknksa dks Kkr dhft,A 5 

2- le>kb, fd laØe.k /kkrq dkcZ/kkfRod ;kSfxdksa dh 

lajpuk vksj vkca/ku izdkjksa esa vR;f/kd fofo/krk D;ksa 

gksrh gSA jklk;fud m|ksx esa dkcZ/kkfRod ;kSfxd vPNs 

mRizsjd D;ksa gksrs gSa \ 5 

vFkok 

Qsjkslhu dh nks laHkkfor lajpuk,¡ D;k gSa \ nksuksa dh 

lajpuk,¡ cukb, vkSj nks vUrj crkb,A 
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3- ßNi(CO)4 esa lHkh Ni–C vkca/k dh yackbZ leku gSa 

ysfdu Fe(CO)5 esa Fe–C vkca/k dh yackbZ leku ugha 

gSaAÞ la;kstdrk vkca/k n`f"Vdks.k ds lEcU/k esa bl dFku 

dh O;k[;k dhft, vkSj nksuksa ds fy, lajpuk,¡ nhft,A 5 

4- tSfod iz.kkfy;ksa esa fØ;kfof/k ds vk/kkj ij vki rRoksa dks 

dSls oxhZd`r djsaxs \ izR;sd oxZ ds mi;qDr mnkgj.k 

nhft,A   5 

5- izdk'k&la'ys"k.k dh vfHkfØ;k esa eSXuhf'k;e D;k mís'; 

iwjk djrk gS \ izdk'k&la'ys"k.k esa dqy vfHkfØ;k 

nhft,A   5 

6- tkiku esa bVkbZ&bVkbZ jksx ds fy, dkSu&lh Hkkjh /kkrq 

ftEesnkj Fkh \ jksx dk lzksr D;k Fkk \ mi;qZDr /kkrq ds nks 

izfrfo"kksa ds uke nhft,A 5 
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7- gkseksXyksfcu vkSj ek;ksXyksfcu esa dkSu&lh /kkrq ekStwn gksrh 

gS \ muds chp pkj vUrj nhft,A 5 

 Hkkxµ[k (vad % 25) 

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

vojDr LisDVªfedh) 

8- (d) lfØ; esfFkyhu ;kSfxd D;k gSa \ dhVks&bZukWy 

pyko;ork dh O;k[;k dhft,A 3 

([k) fdlh Hkh 3&vkWDlks&,LVj ds fojpu ds fy, Dyst+u 

,LVj la?kuu dh O;k[;k dhft,A 2 

9- (d) fuEufyf[kr ;kSfxdksa ds IUPAC uke nhft, % 3 
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([k) fuEufyf[kr vfHkfØ;k esa ýdþ vkSj ý[kþ dks muds 

uke lfgr fufnZ"V dhft, % 2 

  

10- (d) fijksy vkSj ¶;wjku dh eSysbd ,sugkbMªkbM ds lkFk 

gksus okyh vfHkfØ;k nhft,A 3 

([k) cgqpØh; ,sjkseSfVd gkbMªksdkcZu ds xq.k/keks± dh 

O;k[;k dhft,A 2 
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11- (d) fdlh Hkh NksVs dkcZfud v.kq ds mi;qDr mnkgj.k ds 

lkFk ijkcSaxuh LisDVªfedh esa 'kkfey fofHkUu 

bysDVªkWfud laØe.kksa dh O;k[;k dhft,A 3 

([k) vo'kks"k.k ds fc;j&ySEcVZ ds fu;e dh O;k[;k 

dhft,A  2 

12- (d) fn, x;s ;kSfxd esa fdlh fo'ks"k izdk;kZRed lewg ds 

fy;s ruu vko`fÙk;ksa dks fufnZ"V dhft, % 3 

 

 

 

vojDr ruu vko`fÙk;k¡ (cm–1 esa) : 

3500, 3400, 3309, 3040, 2960-2851, 

2120, 1720 gSaA 
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([k) dkSu&lk v.kq vf/kd rjaxnS?;Z vo'kksf"kr djsxk \ 

O;k[;k dhft, % 2         

 

13- (d) fdlh cgqijek.kqd v.kq ds fy, dEiu dh lkekU; 

fo/kkvksa dh O;k[;k dhft,A 3 

([k) fuEufyf[kr izdk;kZRed lewgksa dks (C = O) ruu 

vko`fÙk;ksa ds c<+rs Øe esa O;ofLFkr dhft, % 2 

(i) ,sflM DyksjkbM 

(ii) ,LVj  

(iii) ,sekbM 

(iv) ,sugkbMªkbM 
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14- (d) fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, vkSj muds 

uke ds lkFk ýdþ] ý[kþ o ýxþ fufnZ"V  

dhft, %  3 

  

 

 

 

([k) fijhMhu dh mifLFkfr esa ,fFky&3&vkWDlks&C;wVsuks,V 

DyksjksizksisukWu ds lkFk mipkfjr fd;s tkus dh 

vfHkfØ;k nhft, vkSj mRikn dk uke Hkh nhft,A 2 

× × × × × 

 

 

 


