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BCHCT-135 : SOLUTIONS, PHASE EQUILIBRIUM, 

CONDUCTANCE, ELECTROCHEMISTRY AND 

FUNCTIONAL GROUP ORGANIC CHEMISTRY–II 

Time : 2 Hours     Maximum Marks : 50 

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

and any five questions from Part B in 

separate answer sheets. 

 (ii) All questions carry equal marks. 

 Part–A (Marks : 25) 

1. (a) What are azeotropes ? 1 

Can we separate azeotropes into pure 

components by fractional distillation ? 

Explain. 2 
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(b) If 5.8 g of O2 is dissolved in 106 g of H2O 

determine the concentration of O2 in 

solution in ppm units. 2 

2. (a) An immiscible mixture of an organic liquid 

A and water distills at 372 K. Calculate the 

relative molar mass of liquid A if the 

distillate contains 60 mass percent of 

water.   3 

Given : 

2

0 4
H O 9.60 10 Pap     

0 3
A 4.00 10 Pap     

(b) Explain the term conjugate solutions. 2   

3. Draw a labelled phase diagram of water. How 

does the melting point of water change upon 

applying pressure. 5 

4. (a) Calcium carbonate on heating in a closed 

vessel decomposes as per the following 

equations :  

         
     3 2CaCO s CaO s CO g   

Determine the number of phases in the 

system. 2 
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(b) Draw conductometric titration curve for 

titration between oxalic acid and NaOH. 

How many equivalence points will be 

observed in the titration curve ? 3 

5. (a) What is an indicator electrolyte in moving 

boundary method for determination of 

transport number ? Discuss its role in it. 2 

(b) The molar conductivity of 0.1 M solution of 

acetic acid at 298 K was found to be 16.80 

S cm2 mol–1. If molar conductivities of H+ 

and acetate ions at infinite dilutions are 

349.8 and 40.9 S cm2 mol–1, respectively, 

determine the percentage of acetic acid 

ionised at this temperature and 

concentration. 3 

6. (a) Differentiate between reversible and 

irreversible cells. 2 
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(b) Using the data given below, predict 

whether the following reaction is 

spontaneous or not under standard 

conditions : 3 

     3 23Ni(s)+2Al aq 3Ni aq 2Al s    

2Ni /NiE 0.25V


    

3+Al /AlE 1.66V


      

7. (a) Write two disadvantages of using hydrogen 

electrode for determination of pH of a 

solution. 2 

(b) Differentiate between concentration cell 

with transference and concentration cell 

without transference. 3 

 Part–B (Marks : 25) 

8. Complete the following reactions : 5 

 

(i)                          4

2

1. KmnO ,OH ,

2.H , H O






   

 

 

(ii)                            2NaNO ,HCl

0°C
   
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(iii)                             2OH,H O, 
   

 

(iv)   2 2Br /H O

4

2

CHO

|

CHOH

|

CH OH

   

 

(v)                           4Zn/aq.NH Cl
   

 

9. What is Hofmann bromamide degradation ? 

Explain its mechanism. 5 

10. (a) Explain how you will distinguish between 

primary, secondary and tertiary amines 

using Hinsberg test. 3 

(b) Which is more basic–methyl amine or 

aniline ? Give reason(s). 2 
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11. (a) Arrange the following carboxylic acid 

derivatives in increasing order of reactivity 

towards nucleophilic acyl substitution : 3 

3 3

O O
|| ||

CH O CH ,C C    3 2

O
||

CH NHC   ,  

3

O
||

CH Cl, C   3 3

O
||

CH OCHC    

Give reason for your answer. 

(b) Write the Haworth Projection formula of 

 D-  -glucopyranose. 2 

12. (a) What are epimers ? 1 

(b) Using Ruff’s degradation convert D-glucose 

to D-arabinose. 3 

(c) Name the linkages present in cellulose. 1  
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13. Write down steps involved in the preparation of 

Gly-Ala using merrifield solid phase synthesis. 

5 

14. (a) Distinguish between primary, secondary 

and tertiary structures of proteins. 3  

(b) Write the structures of Ala at pH 2.5,  

pH 6.0 and pH 9.7. 2 
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(ii) 

 

&

1+2=3 
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2O g  2H O
610 g

] ppm

O2

A

372 K

A

2

0 4
H O 9.60 10 Pap     

0 3
A 4.00 10 Pap    

        
     3 2CaCO s CaO s CO g  
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NaOH

298 K 0.1 M

16.80 S cm2 mol–1

H+

S cm2 mol–1
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     3 23Ni(s)+2Al aq 3Ni aq 2Al s             

 2Ni /NiE 0.25V


    

 
3+Al /AlE 1.66V


   

pH

ª ª

&

 

(i)                          4

2

1. KmnO ,OH ,

2.H , H O






   

 

 

(ii)                            2NaNO ,HCl

0°C
   
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(iii)                             2OH,H O, 
   

 

(iv)   2 2Br /H O

4

2

CHO

|

CHOH

|

CH OH

   

 

(v)                           4Zn/aq.NH Cl
   

 

]
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&

 
3 3

O O
|| ||

CH O CH ,C C    3 2

O
||

CH NHC  ]

3

O
||

CH Cl, C  3 3

O
||

CH OCHC 
 

 D- 

D D
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Gly-

Ala

]

pH 2.5 ] pH 6.0 pH 9.7 Ala
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