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Note : (i) This question paper contains two Parts. 
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two Parts in two separate answer books. 
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two answer books.  

 (iii) Marks are indicated against each 

question. 
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 Part—A (Marks : 25) 

Note : Attempt any five questions from question 

nos. 1 to 7.  

   Charge on electron = 
191.602 10 C  

1. (a) Write  the electronic configuration of Ce  

(Atomic number = 58) and Ba (Atomic 

number = 56). 1+1 

(b) Explain the meaning of 2 . What is its 

significance ? 1
2

1   

(c) What is Hamiltonian operator ? Also give 

its significance.  1
2

1  

2. (a) Calculate the wave number,   and 

frequency of a light of wavelength  

600 nm. 2  
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(b) Find the values of principal, azimuthal and 

magnetic quantum numbers of an electron 

in a 4f orbital. 3 

3. (a) Write the formula to calculate the wave 

numbers of different series of lines of 

hydrogen atom spectra. What is the value 

of Rydberg constant ? 2 

(b) Which series of hydrogen spectrum is 

observed in visible region ? 1 

(c) What do you understand by stationary 

states ? Explain. 2 

4. (a) Write the resonance structures of CNO  

ion.   3 

(b) Draw suitable diagram for the bonding and 

anti-bonding molecular orbitals formed 

from the overlap of two xp  orbitals. 2 



 [ 4 ] BCHCT–131(S) 

D–5001/BCHCT–131(S)   

5. (a) Using VSEPR theory, predict the shape of 

3ClF  molecule. Also draw the shape of this 

molecule.  3 

(b) The dipole moment of HCl is 

303.57 10 Cm  and the interatomic 

distance 127.5 pm. Calculate the 

percentage of ionic character in HCl. 2 

6. (a) Which one would be more polarisable 

between the following pairs ? Give reason : 

3 

(i) F  or I  

(ii) 2O   or 2S     

(b) Define photoelectric effect. 1 

(c) State the mathematical form of Einstein’s 

theory of photoelectric effect. 1 
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7. (a) State Pauli’s exclusion principle for filling 

of electrons in orbitals. 2 

(b) Write the molecular orbital configuration 

of 2O  molecule and calculate the bond 

order. Also explain its magnetic behaviour. 

3 

 Part—B (Marks : 25) 

Note : Attempt any five questions from question 

nos. 8 to 14. 

8. (a) Give the products formed in the given 

reaction : 2 

          3

2 5

1.Na in liq NH
3 3 2.C H OH

CH C C CH     

Name the reaction involved.  

(b) Complete the following reactions : 2 

(i)            
nichrome

?


   

(ii)  
+

2

1.perbenzoicacid
2 2

2.H /H O
CH CH   
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(c) Draw the structure and give the 

hybridisation of methyl carbanion 3CH . 1  

9. (a) Explain why meso-tartaric acid is optically 

inactive. 2 

(b) Draw all possible stereoisomers of the 

given compound using Fischer projections : 

2 

3 2CH CH CH CH OH

| |

Cl Cl

     

(c) Amongst the compounds given below, 

identify the one that will exhibit 

geometrical isomerism : 1 

(i) 3 2CH CH C CH

| |

Cl Cl

     

(ii) 23 CHCH C

|

Cl

   

(iii) 3

3

CH C CH

| |

CH Cl

    
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10. (a) Assign priority order to the groups 

attached and assign R or S configuration to 

the given compound : 2 

3

2

C CH

H C H

CH OH



  

(b) Draw the eclipsed and the staggered 

conformations of ethane. 2 

(c) Draw the resonance structures of : 1 

3 3

O

||

CH CH CH CHC      

11. (a) From the following compounds, identify the 

compound with highest acid strength, 

giving reason in brief : 2 

(i) 3CH COOH  

(ii) 2CH COOH

|

Cl

   

(iii)  2 2CH CH COOH

|

Cl

    



 [ 8 ] BCHCT–131(S) 

D–5001/BCHCT–131(S)   

(b) Suggest a method for the synthesis of 

ethanal from ethyne. 2 

(c) Define Lewis acid and Lewis base. 1 

12. (a) Explain why acid catalysed hydration of 

pent-1-ene gives pentan-2-ol as the major 

product ? 2 

(b) Deduce the structure of the alkene/alkyne 

from the given products of ozonolysis : 1 

3CH COOH  and 3 2CH CH COOH    

(c) Give the IUPAC name of the following : 1 

 

 

 

(d) Using Huckel’s rule, predict which of the 

following compounds will exhibit 

aromaticity : 1 

 

or 
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13. (a) Arrange the following in order of 

increasing boiling points, giving reason(s) 

in brief : 3 

(i) 3 3

3

CH CHCH

|

CH

    

(ii) 3 2 2 3CH CH CH CH     

(iii) 3 2 3CH CH CH    

(b) Give the steps involved and product(s) 

formed in the hydroboration-oxidation of 

but-1-ene. 2 

14. (a) Complete the following reactions : 3 

 

(i)  

 

 

(ii)  

 

(iii) 2 3

2 3

Cr O
3 2 4 3 Al O

CH (CH ) CH ?


     
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(b) Draw the Fischer projection of the given 

compound : 1 

 

 

 

 

(c) Draw the proton tautomer of the following 

compound : 1 

3 3

O

||

CH CHC    
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ª
191.602 10 C   

Ce = Ba 

= ª

1+1

2

1
2

1

1
2

1

nm



4f ª
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ª ª

ª ª

CNO

xp
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VSEPR 3ClF

HCl 303.57 10 Cm

127.5 pm

HCl

 (i) F
  I  

 (ii) 2O    2S     
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ª

2O

3

2 5

1. NH Na
3 3 2.C H OH

CH C C CH     

 (i)                       
 ?   

 

 (ii)  
+

2

1.
2 2

2.H /H O
CH CH   

3(CH )
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3 2CH CH CH CH OH

| |

Cl Cl

    

 (i)  3 2CH CH C CH

| |

Cl Cl

     

 (ii)  23 CHCH C

|

Cl

   

 (iii) 3

3

CH C CH

| |

CH Cl

    
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R S

3

2

C CH

H C H

CH OH



  

3 3

O

||

CH CH CH CHC   

 (i)  3CH COOH  
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 (ii)  2CH COOH

|

Cl

   

 (iii)  2 2CH CH COOH

|

Cl

    

3CH COOH 3 2CH CH COOH 
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 (i)  3 3

3

CH CHCH

|

CH

    

 (ii)  3 2 2 3CH CH CH CH     

 (iii) 3 2 3CH CH CH    

ª
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 (i)  

 

 

 (ii)  

 

 

 (iii) 2 3

2 3

Cr O
3 2 4 3 Al O

CH (CH ) CH ?


     

3 3

O

||

CH CHC 
 

 

× × × × × × × 


