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BCHCT-131 : ATOMIC STRUCTURE, BONDING, 

GENERAL ORANIC CHEMISTRY AND 

ALIPHATIC HYDROCARBONS 

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 

1. What are the postulates of Dalton’s atomic 

theory ?   5 
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2. (a) What is black body radiation ? 2 

(b) Calculate the momentum of a particle 

which has a de-Broglie wavelength of 

2·5 × 10–10 m. (h = 6.6 × 10–34 kg m2 s–1).  

3 

3. Write the electronic configuration of 

ruthenium (Z = 44). Does it follow Aufbau 

principle ? Explain giving reasons. 5 

4. (a) What is electron affinity ? Also give its 

unit.  2 

(b) The electron affinity values of halogens 

are large and more negative. Why ? 3 

5. (a) On the basis of valence bond theory 

predict the shapes of the following : 4 

  (i) 5AsF    

  (ii) 
2
4SO 
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(b) Which one would be more polarizable 

between the following pair ?  

 F
–
 or I

–
 1 

6. Write Schrödinger equation and explain the 

terms appearing in it. 5 

7. Which one is paramagnetic and why ? 5 

2
2 2O or O   

 Explain on the basis of M.O. theory. 

Part—B 

8. (a) For the given structure of cyclopenta-

dienyl cation : 4 

 

  Give : 

  (i) hybridization of market carbon (*). 

  (ii) planarity of the molecule. 
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  (iii) Hückel’s rule as applied to the 

molecule. 

  (iv) aromatic nature of the compound. 

 (b) Write the IUPAC name of the following 

compound : 1 

                  

9. (a) Suggest a method for the synthesis of 

any two of the following : 4 

  (i) 3 2 2 3CH – CH – CH –CH  using  

3 2CH – CH – COOH   

  (ii) 4 3CH using CH Cl   

  (iii) 3 3CH CH
C C

H H
   using 

  3 3CH C C – CH  .  
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 (b) What are the octane numbers of iso-

octane and n-heptane ? 1 

10. (a) Assign E or Z configuration to any one of 

the following molecules while giving the 

priority orders of the substituents : 3 

  
(i)

 

3

3

3 2 2 2

CH
|

CN
CH – CH

C = C 

CH – CH CH NH

  

  (ii)

   

 (b) Explain giving structures why maleic 

acid readily forms maleic anhydride 

while its trans isomer, fumaric acid, 

does not form anhydride ? 2 
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11. (a) Draw the meso structure of  

butane-2, 3-diol using Fischer 

projection.  2 

  

3 3

OH OH
| |

CH – CH – CH – CH
  

  Categorise it as erythro or threo. 

 (b) Explain why meso compounds are 

optically inactive. 1 

(c) Assign R or S configuration to the given 

compound while assigning priority 

order to the groups attached : 2 
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12. (a) Suggest a method for the preparation of 

the following compound using dehydro-

halogenation of an alkyl halide. 2 



3

3 3

CH

|

CH – C CH – CH
 

 (b) Write the mechanism involved and 

products formed in the given reaction :  

     
CCl4

3 2 2 Solvent
atroomtemp.

CH CH CH Br  

  Explain why it is called trans addition. 3 

13. (a) Write the products formed in the given 

reactions : 2 

            

(b) Identify A and B in the following 

reactions : 3 

 (i) 


 
H

2 2
-CPBA

CH CH A B
m
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 (ii)
O Zn,H ,H O3 2

3A B 2CH CHO


    

 (iii) 2 3 2CH C – CH – CH H O    

H

Catalyst
A B


  

14. (a) Give the hybridization and draw the 

structure of planar shape of methyl 

radical. 1 

(b) What is bond heterolysis ? 1 

(c) Using Newman projection, draw the 

chair conformation of cyclohexane. 1 

(d) Explain, on the basis of resonance, why 

aniline is less basic than ammonia. 2 
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 BCHCT–131 

foKku Lukrd (lkekU;) 

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

l=kar ijh{kk  

twu] 2026 

ch-lh-,p-lh- Vh-&131 % ijek.kq lajpuk] vkca/ku] 

lkekU; dkcZfud jlk;u vkSj ,sfyQSfVd gkbMªksdkcZu 

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

uksV % Hkkxµ^d* vkSj Hkkxµ^[k* izR;sd ls ik¡p&ik¡p iz'uksa ds 

mÙkj vyx&vyx mÙkj iqfLrdkvksa esa nhft,A izR;sd iz'u 

ds leku vad g®A 

Hkkxµd 

1- MkWYVu ds ijek.kq fl¼kUr ds D;k vfHkx`ghr g® \ 5 

2- (d) Ïf".kdk fofdj.k D;k gksrk gS \ 2 

([k) ml d.k dk laosx ifjdfyr dhft, ftldh 

ns&czkWxyh rjaxnS?;Z 
102·5 10 m  gSA  3 

 

   34 2 1( 6·6 10 kgm s )h   
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3- :Fkhfu;e (Z = 44) dk bysDVªkWfud foU;kl fyf[k,A D;k 

;g vkWQckÅ fl¼kUr dk ikyu djrk gS \ dkj.k nsrs gq, 

O;k[;k dhft,A 5 

4- (d) bysDVªkWu cU/kqrk D;k gksrh gS \ blds ek=d Hkh 

nhft,A  2 

([k) gSykstuksa dh bysDVªkWu&ca/kqrkvksa ds eku cM+s vkSj 

vf/kd ½.kkRed gksrs g®A D;ksa \ 3 

5- (d) la;kstdrk vkca/k fl¼kUr ds vk/kkj ij fuEufyf[kr 

dh vkÏfr dk vuqeku yxkb, % 4 

  (i) 
5AsF  

  (ii) 2
4SO  

([k) fuEufyf[kr ;qXe esa ls dkSu&lk vf/kd /kzqoh; 

gksxk\  1 

F
–
 ;k I

–
 

6- JksfMaxj lehdj.k fyf[k, vkSj mlesa vkus okys inksa dh 

O;k[;k dhft,A 5 
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7- dkSu&lk vuqpqEcdh; gS vkSj D;ksa \ 5 

2O  vFkok 
2

2O  

 v.kq d{kd fl¼kUr ds vk/kkj ij O;k[;k dhft,A 

 Hkkxµ[k  

8- (d) lkbDyksisUVkMkb&bZukby /kuk;u dh uhps nh xbZ 

lajpuk ds fy, 4 

        

fuEufyf[kr ds ckjs esa crkb, % 

  (i) (*) fpfUgr dkcZu ijek.kq dk ladj.k 

  (ii) v.kq dh leryh izÏfr 

  (iii) v.kq ds fy, gdy fu;e dk vuqiz;ksx 

  (iv) ;kSfxd dh ,sjkseSfVd izÏfr  



 [ 12 ] BCHCT–131 

A–1456/BCHCT–131 

([k) fuEufyf[kr ;kSfxd dk vkbZ-;w-ih-,-lh- uke  

fyf[k, %  1 

                

9- (d) fuEufyf[kr esa ls fdUgha nks ds la'ys"k.k dh fof/k 

lq>kb, % 4 

  (i) 3 2CH – CH – COOH  ds mi;ksx }kjk 

3 2 2 3CH – CH – CH –CH  

  (ii) 3CH Cl ds mi;ksx }kjk 4CH   

  (iii) 3 3CH C C – CH  ds mi;ksx }kjk 

3 3CH CH
C C

H H
. 

([k) vkblks&vkWDVsu vkSj n-gsIVsu dh vkWDVsu la[;k,¡ D;k 

g® \   1 
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10- (d) izfrLFkkfi;ksa dh vxzrk dk Øe nsrs gq, fuEufyf[kr 

esa ls fdlh ,d v.kq dk E ;k Z foU;kl fu/kkZfjr 

dhft, % 3 

  (i)
 

3

3

3 2 2 2

CH
|

CN
CH – CH

C = C 

CH – CH CH NH

  

  (ii)

   

([k) lajpuk,¡ nsrs gq, O;k[;k dhft, fd eSysbd vEy 

eSysbd ,sugkbMªkbM cukrk gS] tcfd bldk 

VªkWUl&leko;o] ¶;weSfjd vEy] ,sugkbMªkbM ugha 

cukrk gSA 2 

11- (d) fQ'kj iz{ksi dk mi;ksx djds C;wVsu&2, 3-MkbvkWy 

dh eslks lajpuk vkjsf[kr dhft,A 2 

    3 3

OH OH
| |

CH – CH – CH – CH
 

  eslks&lajpuk dks ,sfjFkzks ;k fFkzvks ds :i esa oxhZÏr 

dhft,A 
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([k) O;k[;k dhft, fd eslks ;kSfxd /kzqo.k&v?kw.kZd D;ksa 

gksrs g®A  1 

(x) layXu lewgksa dk vxzrk Øe nsrs gq, fuEufyf[kr 

;kSfxd dk R ;k S ds :i esa vfHkfoU;kl fu/kkZfjr 

dhft, %  2 

             

12- (d) fdlh ,sfYdy gSYkkbM dh fogkbMªksgSykstuhdj.k ds 

mi;ksx }kjk fuEufyf[kr ;kSfxd dks cukus dh ,d 

fof/k lq>kb, % 2 

       


3

3 3

CH

|

CH – C CH – CH
 

 ([k) uhps nh xbZ vfHkfØ;k ds fy, izkIr mRikn vkSj gksus 

okyh fØ;kfof/k fyf[k, % 3 

       
CCl4

3 2 2CH –CH = CH  + Br
foyk;d

d{k rki

 \ 

 O;k[;k dhft, fd bls VªkWUl ladyu D;ksa dgrs gSaA 
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13- (d) fuEufyf[kr vfHkfØ;kvksa esa cus mRikn fyf[k, % 2 

        

([k) fuEufyf[kr vfHkfØ;kvksa esa A vkSj B dks igpkfu, % 

     3 

 (i)  
+-CPBA H

2 2CH =CH A B
m

  

 (ii)  
+O Zn,H ,H O3 2A B

 

32CH CHO   

 (iii)  2 3 2CH C–CH –CH H O   




H
A B

mRizsjd

 

14- (d) esfFky ewyd dh leryh vkÏfr dh lajpuk 

vkjsf[kr dhft, vkSj mlesa ladj.k dk izdkj 

crkb,A  1 
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([k)  vkca/k fo"keka'ku D;k gksrk gS \ 1 

(x)  U;weu iz{ksi ds mi;ksx }kjk] lkbDyksgsDlsu ds dqlhZ 

dkWUQkWesZ'ku dks vkjsf[kr dhft,A 1 

(?k)  vuqukn ds vk/kkj ij] O;k[;k dhft, fd ,sfuyhu 

veksfu;k ls de {kkjh; D;ksa gksrh gSA 2 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


