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BACHELOR OF SCIENCE (GENERAL) 
(BSCG) 

Term-End Examination 
December, 2022 

BCHET-147 : ORGANOMETALLICS, 

BIOINORGANIC CHEMISTRY, POLYNUCLEAR 

HYDROCARBONS AND UV-VIS, IR 

SPECTROSCOPY 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Attempt any five questions from Part A 

and any five questions from Part B on 

separate answer sheets.  

 (ii) All questions carry equal marks.  

 Part—A (Marks : 25) 

1. (a) With suitable equation, give the reaction 

as well as change in colour when dilute 
alkali is added to potassium dichromate.  3 



 [ 2 ] BCHET-147 

   

(b) Write any two uses of potassium 
permanganate and give its IUPAC name.  2 

2. How are sigma bonded organometallics  

formed ? Give suitable examples of each of 

these compounds. Why do these compounds 

when formed with transition metals become 

unstable ?  5 

3. What are the general methods of preparation of 

simple carbonyls ? Give any one reaction for 

each.    5 

4. Explain synergic bonding in metal carbonyls 

with suitable diagrams. 5 

5. (a) What are essential trace elements ? When 

are they called ultra-trace elements ? Give 

two examples of each. 4 

(b) Why is arsenic toxic ? 1 

6. (a) Give the utility of magnesium ions in the 

process of photosynthesis.  3 

(b) What is Chlorophyll ? How does it help in 

photosynthesis ? 2 
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7. Explain the Perutz mechanism in the context of 

oxygenation of hemoglobin.  5 

 Part—B (Marks : 25) 

8. How will you synthesize 6-hepten-2-one 

starting from ethyl 3-oxobutanoate ? Write the 

sequence of the reactions involved and the 

required reagents. 5 

9. (a) Explain Huckel’s rule using naphthalene 

and anthracene as examples. 3 

(b) What are the different types of polynuclear 

aromatic hydrocarbons ? Give one example 

of each. 2 

10. (a) Discuss the mechanism of sulphonation of 

pyrrole giving the resonance structures of 

the carbocation formed. 3 

(b) Draw and explain the orbital structure of 

pyridine.  2 
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11. Give the schematic diagram of the order of 
molecular orbital energies and the possible 

electronic transitions (for small organic 
molecules). Arrange these transitions in the 
increasing order of their energies.  5 

12. (a) Arrange maxλ  value for *π π−  transition in 

increasing order of the 1, 3-butadiene, 1, 
5-hexadiene and 1, 3, 5-hexatriene. Justify 
your answer. 3 

(b) Of the two compounds mesitylene (1, 3,  
5-trimethylbenzene) and benzene, which 

would have higher maxλ  value ? Justify your 

answer.  2 

13. Calculate the vibrational degrees of freedom of 

2 2CO , H O and 3NH  molecules. 5 

14. (a) Write the ranges of IR absorption bands for 
various vibrations exhibited by alkenes.  3 

(b) Do the C-H stretching vibrations in 

alkanes and alkenes appear in the same 
region of IR spectrum ? Explain giving 
suitable reason.  2  
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      BCHET-147 

foKku Lukrd (lkekU;) (ch- ,l- lh- th-) 

l=kkar ijh{kk 

fnlEcj] 2022 

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

vdkcZfud jlk;u] cgqukfHkdh; gkbMªksdkcZu vkSj 

ijkcSaxuh&n`';] vojDr LisDVªfedh 

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

uk sV % (i) vyx&vyx mÙkj&iqfLrdkvksa ij Hkkx ^d* ls 

fdUgha ik ¡p iz'uksa vkSj Hkkx ^[k* ls fdUgha 

ik ¡p iz'uksa ds mÙkj nhft,A 

 (ii) lHkh iz'uksa ds vad leku gSaA  

 Hkkxµd (vad % 25) 

1- (d)  iksVSf'k;e MkbØksesV esa ruq {kkj feykus ij gksus 

okyh vfHkfØ;k ds fy, mfpr lehdj.k vkSj 

jax esa gksus okyk ifjorZu fyf[k,A 3 
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([k)  iksVSf'k;e ijeSaxusV ds dksbZ n k s mi;ksx fyf[k, 
vkSj bldk vkbZ- ;w- ih- ,- lh- uke nhft,A 2 

2- flXek vkcaf/r dkcZ/kfRod ;kSfxd dSls curs gSa \ 

bu ;kSfxdksa ds mi;qDr mnkgj.k nhft,A laØe.k 

/krqvksa ds lkFk cuus ij ;s ;kSfxd vLFkk;h D;ksa gksrs 

gSa \     5 

3- ljy dkcksZfuy ;kSfxdksa ds fojpu dh lkekU; fof/;k¡ 

D;k gSa \ izR;sd ds fy, dksbZ ,d vfHkfØ;k nhft,A 
5 

4- mi;qDr fp=kksa }kjk /krq dkcksZfuyksa eas ladehZ vkca/u 

dh O;k[;k dhft,A 5 

5- (d)  vko';d ys'k rRo D;k gksrs gSa \ mUgsa 

vfr&ys'k rRo dc dgk tkrk gS \ izR;sd ds 

n k s mnkgj.k nhft,A 4 

([k)  vklsZfud vkfo"kh D;ksa gksrk gS \ 1 

6- (d)  izdk'k&la'ys"k.k dh izfØ;k esa eSXuhf'k;e 

vk;uksa dh mi;ksfxrk crkb,A 3 

([k)  DyksjksfiQy D;k gksrk gS \ ;g izdk'k&la'ys"k.k 

esa fdl izdkj lgk;d gksrk gS \ 2 

7- gheksXyksfcu ds vkWDlhdj.k ds lanHkZ esa is#V~l 

fØ;kfof/ dh O;k[;k dhft,A 5 
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 Hkkxµ[k (vad % 25) 

8- ,fFky 3&vkWDlksC;wVsuks,V ls vkjaHk djds 

6&gsIVhu&2&vksu vki fdl izdkj la'ysf"kr djsaxs \ 

vko';d vfHkdeZdksa vkSj gksus okyh vfHkfØ;kvksa ds 

Øe dks fyf[k,A 5 

9- (d)  uSÝFkyhu vkSj ,sUFkzklhu ds mnkgj.k ysrs gq, 

gdy ds fu;e dh O;k[;k dhft,A 3 

([k)  fofHkUu izdkj ds cgqukfHkdh; ,sjkseSfVd ;kSfxd 

dkSu&ls gksrs gSa \ izR;sd dk ,d mnkgj.k 

nhft,A 2 

10- (d)  fijksy ds lYiQksus'ku dh fØ;kfof/ dh] cuus 

okys dkcZ&/uk;uksa dh vuqukn lajpuk,¡ nsrs gq, 

ppkZ dhft,A 3 

([k)  fijhMhu dk d{kh; fp=k cukb, vkSj mldh 

O;k[;k dhft,A 2 

11- NksVs dkcZfud v.kqvksa ds fy, v.kq d{kd ÅtkZvksa ds 

Øe vkSj lHkh laHko bysDV ªkWfud laØe.kksa ds fy, 

O;oLFkkRed vkjs[k cukb,A bu laØe.kksa dks mudh 

ÅtkZvksa ds c<+rs Øe esa O;ofLFkr dhft,A 5 
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12- (d) 1] 3&C;wVkMkbbZu] 1] 5&gsDlkMkbbZu vkSj 1] 3] 

5&gsDlkVªkbbZu dks muesa *π π−  laØe.kksa  

ds maxλ  ekuksa ds c<+rs Øe eas O;ofLFkr 

dhft,A vius mÙkj dh iqf"V dhft,A 3 

([k)  nks ;kSfxdksa&esflfVyhu (1] 3] 5& 

VªkbesfFkycsUt+hu) vkSj csUt+hu eas ls fdldk 

maxλ  eku mPprj gksxk \ vius mÙkj dh iqf"V 

dhft,A 2 

13- 2 2CO , H O  vkSj 3NH  v.kqvksa ds fy, dEifud 

Lora=krk dh dksfV;ksa dks ifjdfyr dhft,A 5 

14- (d)  ,sYdhukas }kjk iznf'kZr fofHkUu dEiuksa ds fy, 

vojDr vo'kks"k.k cSUMksa dk ijkl fyf[k,A 3 

([k)  D;k ,sYdsuksa vkSj ,sYdhuksa ds C-H ruu daiu 

vojDr LisDV ªe ds ,d gh {ks=k eas iznf'kZr gksrs 

gSa \ mfpr dkj.k nsrs gq, O;k[;k dhft,A 2 
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