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BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  
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June, 2023 

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) List any three applications of electrolysis 

and explain any one of them. 1
1

2
+1

1

2
 

(b) List different methods for experimental 

determination of transference numbers. 2 
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2. (a) Write different factors affecting the 

conductivity of an electrolytic solution. 3 

(b) What is the degree of freedom for a one- 

component system at triple point ? 1 

(c) What are the two requirements for two 

liquids to form an ideal solution ? 1 

3. (a) Define molality of a solution. 1 

(b) Antimony (m. pt. 631ºC) and lead (m.pt. 

327ºC) from a simple eutectic system. The 

eutectic mixture having a composition  

87 mass% of lead is obtained at 252ºC. 

Draw a schematic phase diagram for the 

system and suitably label different regions. 

3 

(c) Write the phase rule equation for a 

condensed system. 1 

4. Derive Nernst’s distribution law 

thermodynamically. 5 
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5. (a) Explain exceptionally high ionic mobilities 

of hydrogen ions. 3 

(b) Write the Clausius-Clapeyron equation for 

vaporisation of a liquid. 1 

(c) What is meant by the term ‘isopleth’ in the 

context of phase diagram of condensed two- 

component systems ? 1 

6. A redox electrode contains aqueous solution of 

Sn4+ and Sn2+ ions in which Pt electrode is 

dipped. For it : 

(a) Write the electrode reaction. 1 

(b) Give the half cell representation. 1 

(c) Calculate the potential of the electrode if 

the concentrations of stannous (Sn2+) and 

stannic (Sn4+) ions are 0.50 M and 0.25 M, 

respectively. 3 

 (Given : 4 2Sn /Sn
E   = + 0.15 V). 
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7. (a) State Kohlrausch’s law of independent 

migration of ions. 2 

(b) What are the functions of a salt bridge in a 

Voltaic cell ? 2 

(c) Why does a mixture of two immiscible 

liquids boil at a temperature which is 

lower than the boiling point of any of the 

pure liquids ? 1 

 Part–B (Marks : 25) 

8. What is Hell-Volhard-Zelinsky reaction ? Give 

its mechanism. 5 

9. (a) Arrange the following carboxylic acid 

derivatives in decreasing order of their 

reactivity towards nucleophilic acyl 

substitution reactions : 2 

       2

O
||

R C NH  , 

O
||

R C X  ,  

O
||

R C O R   ,  

O O
|| ||

R C O C R     
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(b) What is mutarotation ? Give its 

mechanism. 3 

10. (a) What is diazo coupling reaction ? 1 

(b) How will you convert aniline to 4- 

hydroxyazobenzene  ? Give suitable 

reaction. 2 

(c) Name the products obtained on hydrolysis 

of lactose. 1 

(d) What is invert sugar ? 1 

11. How will you use nitrosation reaction to 

distinguish between primary, secondary and 

tertiary aliphatic amines ? Explain. 5 

12. (a) Explain synthesis of glycine using Gabriel 

phthalimide synthesis. Give the sequence 

of reactions involved. 3 

(b) Aryl diazonium chloride is stable whereas 

alkyl diazonium chloride is not. Explain. 2 
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13. (a) What are anomers ? 2 

(b) Explain the formation of glucose anomers  

with suitable reactions. 3 

14. What is Ruff degradation ? Give reactions to 

convert D–(+)–glucose to D–(+)–arabinose using 

Ruff degradation. 2+3 
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ºC
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Sn4+ Sn2+

ª

ª

Sn4+ Sn2+

M  0.25 M 

4 2Sn /Sn
E   = + 0.15 V
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